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Preface

The first edition of this book was developed to offer basic information about cancer care to nurses
who had recently graduated and were starting their first jobs in oncology as well as for experienced
nurses looking to develop their knowledge in the specialty. This second edition of Cancer Basics continues the focus on the fundamentals of cancer and its treatment but incorporates expanded information as well as updates with the current state of the knowledge to better address the specialized
content needs of nurses in all oncology settings. Each chapter now features a list of key points to
assist readers in identifying the important topics for nursing practice. At the end of each chapter are
study questions that have been added to test your knowledge of the topic. The rationale for the correct answer is provided, as well as an explanation of why the other answers are incorrect. These questions can also be used as tools to supplement preparation for the oncology certified nurse (OCN®)
examination.
Chapters on fatigue and palliative care have been added to provide a more comprehensive review.
The previously combined Cardiac and Pulmonary Toxicity chapter was divided into separate chapters that incorporate expanded content, including the addition of new images in the Pulmonary Toxicities chapter to demonstrate those found in patients with cancer and receiving treatment. Additional color images are used in some chapters to better show the reality of toxicities seen in patients
being treated for a variety of cancers.
The development of the first edition of Cancer Basics was led by Barbara Sigler, the Director of Publications for the ONS Publishing Division at the time. The authors hope this second edition continues to exemplify her vision, perseverance, and desire to address the knowledge needs of nurses new
to oncology.
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Biology of Cancer
Matthew Tedder, PhD(c), and Julia Eggert, PhD, RN, AGN-BC, GNP, AOCN®, FAAN

Introduction

Models of Cancer Development

Many in the lay public describe a diagnosis of “cancer” as if it is one disease. In reality, it encompasses more than 200 diseases
that will occur at different ages with different
rates of growth, differentiation, abilities to be
detected, invasiveness, capacities to spread or
metastasize, treatment responses, and prognoses. However, at the cellular and molecular levels, cancer is beginning to be viewed
as a few diseases caused by genetic alterations and defective cell function that are actually very similar (Muñoz-Pinedo, El Mjiyad, &
Ricci, 2012). These alterations can be associated with “nature,” such as inherited cancer
syndromes like hereditary breast and ovarian
cancer syndrome or immune deficiencies. Or,
the genetic alterations can be caused by “nurture,” which includes obesity, poor diet, and
social habits, such as smoking. A malignant
growth is the result of changes in DNA, gene
transcription, or translation. The resultant
defective protein or proteins lead to transformation of normal cell components into
uncontrolled proliferation, spread, or metastasis (Muñoz-Pinedo et al., 2012). This chapter focuses on a description of the malignant
changes of a cell that will provide nurses new
to oncology with a foundation for understanding the growth of cancer and its treatment,
along with the basis to provide education to
patients and their families.

Two models are commonly used to describe
how a cancer develops. The first is the Stochastic Model, previously including Knudson’s random “two hit” model. This model suggests that
each cancer cell has the ability to multiply and
form new tumors. The malignant cells have a
selective advantage over their normal neighbors and begin to proliferate rapidly, accumulating genetic damage with each generation. As
the damage collects, the most aggressive characteristics promote immortalized growth and
the formation of a tumor (Beck & Blanpain,
2013; Hanahan & Weinberg, 2011).
The individual cancer stem cell is the focus of
the second model. This model states that many
different types of cancer cells exist in addition to
endothelial, hematopoietic, stromal, and other
types of cells to meet the functioning needs of the
tumor, demonstrating heterogeneity. With proliferation, cell division occurs. All of these cells have
the ability to multiply, but only one cell type—the
cancer stem cell—has the ability to become a new
tumor (Kreso & Dick, 2014). This is becoming
the model most supported by cancer researchers.
Once the new tumor is established, the heterogeneous cells begin to proliferate, allowing the
tumor to enlarge, and the cancer stem cell moves
into the resting phase (G0) of the cell cycle. Cells
in this phase are resistant to treatment and would
remain as one surviving cancer cell while treatment destroys the other rapidly dividing non3
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cancer stem cells (Junttila & de Sauvage, 2013).
Thus, months or years later, the “resting” cancer stem cell could move into the active phases
of the cell cycle, proliferate, and cause exacerbation of the once-dormant cancer believed to be
destroyed during the original treatment (Kreso &
Dick, 2014). See Figures 1-1 and 1-2 for comparison of these theories of tumor development.
An update of the cancer stem cell model is
known as the Plasticity Model of Cancer Stem
Cells. This newer model suggests that plasticity
(the ability to change throughout the life of the
cell) allows cancer stem cells to become hetero-

geneous with the ability to come out of remission, whereas noncancer stem cells have very
low potential to become tumorigenic (Marjanovic, Weinberg, & Chaffer, 2013).

Structure and Function of DNA
and Chromosomes
The human genome consists of 23 pairs
of chromosomes. Each chromosome is a single double-helix DNA molecule with millions

Figure 1-1. Knudson “Two Hit” Theory of Cancer Development

”

Theory: Two genes within a cell, one on each of a pair of chromosomes, each receive damage-causing hits prior to the
development of cancer. The malignant cells are heterogeneous and all have the capability of developing a tumor.
Note. Based on information from Hanahan & Weinberg, 2011; Knudson, 1971; Reya et al., 2001; Wicha et al., 2006.
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Figure 1-2. Cancer Stem Cell Theory of Cancer Development

Theory: Cancer stem cells are the only type of heterogeneous cancer cells to develop into tumors.
Note. Based on information from Reya et al., 2001; Wicha et al., 2006.

of base pairs connected in a long, unbroken
string that intricately coils back on itself and is
scattered with proteins, called histones (see Figure 1-3).
Similar to sewing bobbins, histones organize
and control the long threads of DNA, wrapping them into a tight coil so that the DNA is
able to fit inside the nucleus of a cell. The coiling is necessary because the strands of DNA in
a person’s body would stretch about five feet
but would be only fifty-trillionths of an inch (2
nanometers [nm]) wide. For comparison, the
“membrane” of a brightly colored soap bubble
is between 100–400 nm wide (UCSB Science-

Line, n.d.). This long but thin physical structure would be extremely fragile, hence the
need for tight packaging to keep the DNA message intact. Once it is coiled around the histones, DNA continues twisting back upon itself
(much like the continued twisting of a jump
rope) until it is tightly wound, forming the
chromatid seen in Figure 1-3. These chromatids enable the chromosomes to be visualized
for karyotyping during the metaphase of cell
division (Klug & Cummings, 2003).
Within the nucleus of each normal human
cell, 23 pairs of chromosomes are present.
These consist of 22 pairs of nonsex chromo-
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Figure 1-3. DNA Packaging

For example, the breast cancer gene (BRCA1)
is found on chromosome 17, with a band position of q21 on the long arm (see Figure 1-4).
If the position of a gene is uncertain, a range
might be noted, such as 17q21–24 (Genetics
Home Reference, 2016a). BRCA2 is located on
chromosome 13 at band position 13.2 on the
long arm (q) as seen in Figure 1-5 (Genetics
Home Reference, 2016b).
The central dogma of molecular biology
states that DNA (adenine [A], cytosine [C],
guanine [G], and thymine [T]) is transcribed
to RNA (adenine [A], cytosine [C], guanine
[G], and uracil [U] instead of thymine) and
then translated into proteins (Klug & Cummings, 2003) (see Figure 1-6). For example,
the DNA (ACTGTC) would be transcribed
as RNA (ACUGUC) and then to messenger
RNA (mRNA), where it is divided into codons
(three nucleotides used to specify an amino
acid) (UGA CAG) for translation from amino
Figure 1-4. BRCA1 Gene Location

DNA is tightly wound around proteins called histones
and packaged into cells’ nuclei in the form of chromosomes. Genes are sections of DNA that, under the
right circumstances, can be transcribed into proteins.
Epigenetics determines which genes each cell transcribes at any given moment.
Note. From “Epigenetics—A New Frontier for Alcohol
Research,” by National Institute on Alcohol Abuse and Alcoholism, Alcohol Alert, 86, p. 2. Retrieved from http://pubs.
niaaa.nih.gov/publications/aa86/aa86.htm.

somes (autosomes) and one pair of sex chromosomes (XX for female, XY for male). A person inherits one chromosome of the pair from
the father and the other from the mother. A
chromosome has a short arm (p for “petite”)
and a long arm (q because it follows p in the
alphabet) with a unique banding pattern that
identifies specific regions. These regions are
numbered from the centromere to the end of
each arm (Genetics Home Reference, 2016c).

Note. From “Ideogram: Breast Cancer 1 (BRCA1),” by NCBI
Map Viewer, n.d. Retrieved from http://www.ncbi.nlm.nih
.gov/projects/mapview/maps.cgi?TAXID=9606&CHR=17&
MAPS=genes-r%2Cpheno%2Cmorbid%2Cgenec&QUERY
=BRCA1&BEG=17q21.1&END=17q21.1&thmb=on.
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Figure 1-5. BRCA2 Gene Location

Note. From “Ideogram: Breast Cancer 2 (BRCA2),” by NCBI Map Viewer, n.d. Retrieved from https://ghr.nlm.nih.gov/gene/
BRCA2#location.

Figure 1-6. Modified Central Dogma of DNA Model
DNA Transcription

DNA Replication

→→→

Messenger RNA Translation

→→

Protein

Protein regulation also occurs with small pieces of RNA, miRNA, and siRNA.

miRNA—microRNA; siRNA—small interfering RNA
Note. Based on information from Crick, 1970; Hayes et al., 2014.

acid to protein. This is important to remember because any changes in the codon “spelling” (mRNA triplet) could change the protein outcome. Some amino acids have multiple
codon spellings. One example is leucine, which
has six spellings (Algorithmic Arts, n.d.). These
would allow several mistakes without creating
a problem protein. However, tryptophan has
one spelling (Algorithmic Arts, n.d.). Any error
in this codon spelling would cause the assembly of a dysfunctional or nonfunctional protein
(Adams, 2014).
Changes in DNA nucleotides can be either
a mutation or a polymorphism. The distinction depends on the frequency with which the
change occurs in the general population: If it
occurs in at least 1% of the population, it is
called a polymorphism. If it occurs in less than
1%, it is labeled as a mutation (National Cancer
Institute [NCI], n.d.).

To further explain, a normal length of DNA is
similar to a recipe for the most common type of
cake—for example, a chocolate cake. Although
this is the most common, other types of cakes
exist, including strawberry, white, spice, pineapple upside-down, and lemon. These would
be polymorphisms. They are good-tasting cakes
but are not the most common. Sometimes the
recipe is misread, and the cake comes out of
the oven as a pudding (see Figure 1-7). This is
uncommon and not the desired outcome. This
is a mutation (NCI, n.d.).
Several types of mutations exist. The most
common type is the point mutation, in which
only one nucleotide base is altered. A nonsense
mutation occurs when there is a premature termination of the protein. This happens when
the stop codon, which signals termination of
the length of amino acids, has been “spelled”
incorrectly and gives an early or late signal to
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Figure 1-7. Polymorphisms Versus
Mutations

The wild-type genotype is transcribed to a codon that
correctly spells a protein (e.g., recipe for a chocolate
cake). When there is a polymorphism in the codon
spelling, it can still spell a correct amino acid (e.g.,
a cake, just a different flavor). When the amino acid
spelling is rare and uncommon, it is a mutation and
creates an undesirable outcome (e.g., cookie, pie, or
another undesired result).

end the compilation of amino acids into a protein (NCI, n.d.).
Mutations that occur within any of the cells
of the body are labeled as somatic. They accumulate over a lifetime and are believed to cause
sporadic cancers, which typically occur after an
individual has reached 50 years of age. Mutations that are present in the ova or sperm are
labeled as germ line and are associated with
inherited cancers, which typically occur in people younger than 50 years old (see Table 1-1).
The results of this genomic instability affect all
future generations, depending on the pattern
of inheritance (NCI, n.d.).
Most patterns of inheritance follow the dominant or recessive model developed by Gregor
Mendel (Klug & Cummings, 2003). Each individual normally has two sets of chromosomes.
On each chromosome is a gene, or allele, for
a particular characteristic. Although an allele
may have a collection of many different traits
(such as blue, green, hazel, or brown eyes),
each chromosome can exhibit only one of
these. So, one chromosome may have the blueeyes allele, and the second chromosome could
have the brown-eyes allele. All of the other eye

colors are still allelic options but are not displayed by this set of chromosomes. Each allele
is either a dominant type or a recessive type;
for example, the brown-eyes allele is dominant
over the recessive blue-eyes allele. If the dominant allele is inactivated or lost, then the recessive allele will become active (Klug & Cummings, 2003).
Sometimes an individual will have the dominant allele without it being expressed. This
is known as incomplete penetrance. The gene is
there, but the phenotype (the observable physical trait) is not expressed. An example that
illustrates this is a house in a fog; the house is
there but is not visible because of the denseness of the low-lying cloud cover. Age, modifier genes, carcinogens, repair enzymes, and
hormonal or reproductive factors affect penetrance (Klug & Cummings, 2003).
New descriptions of mutations associated
with cancer include “drivers” and “passengers.”
Driver mutations (such as TP53) are commonly

Table 1-1. Somatic Versus Germ-Line
Mutations
Somatic Cell

Germ-Line Cell (Egg or
Sperm)

No known DNA damage
is present at conception.

DNA in egg or sperm
already has mutation at
conception.

DNA damage may occur
in one cell (not an egg or
sperm) and accumulate
over an extended period
of time, after conception.

As cells duplicate, DNA
damage is incorporated
into every body cell and
tissue type of the offspring.

DNA damage is replicated in cell lineage and
a tumor develops in one
organ or tissue type.

Potential for malignancy
exists in multiple tissue
types over time.

It is not inheritable.

It is passed to future
generations.

Note. Based on information from National Cancer Institute,
2015.
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associated with the development of cancer
(oncogenesis) and are known to offer clonal
advantage in the microenvironment of the
evolving cancer cell. Within the same tumor,
passenger mutations are found but do not
offer growth advantage and at this point have
no known contribution to the development of
the cancer type. They seem to be “along for the
ride” (Merid, Goranskaya, & Alexeyenko, 2014;
Stratton, Campbell, & Futreal, 2009). Different
cancers may have a varying mixture of driver
and passenger mutations but still appear with
similar phenotypes. The drivers in this group
of mutated gene sets are the ones targeted for
treatment either individually or in a staggered
approach (Lee et al., 2012; Merid et al., 2014;
Stratton et al., 2009).
In healthy cells, driver and passenger mutations can be restored to predamage level by
normal DNA repair mechanisms, which are
obviously important for cancer-free survival.
These systems include (a) the nucleotide excision repair groups with mutations associated
with xeroderma pigmentosum, (b) mismatch
repair genes accompanying inherited colorectal cancer predisposition, (c) DNA crosslink
repair genes (Fanconi anemia), and (d) the
well-known DNA repair genes exemplified by
the breast cancer genes (BRCA1 and BRCA2).
Approximately 130 genes are linked to DNA
repair (Goldstein & Kastan, 2015).
Much of the scientific evidence about the
development of cancer and its progression suggests that genomic instability is a precursor to
changes associated with transformation of a cell
into malignancy. Of question in this hypothesis is how the instability circumvents the careful security provided within the cell to monitor and guarantee genomic stability and purity
for continued survival of the human cell. These
protective teams include DNA monitoring and
repair enzymes. Checkpoint gatekeepers function at significant points in the active phases of
the cell cycle prior to DNA synthesis (S phase)
and mitosis (M phase) to guarantee the accuracy of the genome and cell cycle processes.

■
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If an error is present, the P53 or retinoblastoma protein (pRB) tumor suppressor proteins
cause cell cycle arrest for repair or apoptosis
(programmed cell death) if too much damage
has occurred (Feitelson et al., 2015; Hanahan
& Weinberg, 2011).
Much research has confirmed that most
human cancers have loss of function in the
P53 tumor suppressor pathway. Other genes
involved in targeting and repairing DNA damage also have been found to have loss of function in multiple cancers (American Cancer Society, 2014; Jeggo, Pearl, & Carr, 2016).
Acquiring genomic damage permits evolving populations of precancerous cells to gain
functional capabilities associated with malignant transformation. These include (a) self-sufficiency in growth signals, (b) insensitivity to
antigrowth signals, (c) evasion of apoptosis, (d)
sustained angiogenesis, (e) tissue invasion and
metastasis, and (f) limitless replicative potential (Hanahan & Weinberg, 2011).

Epigenetics
Changes that occur to DNA activity beyond
the actual sequence of the base pairs are termed
epigenetics (Hanahan & Weinberg, 2011). These
changes occur “above and over” the DNA so
there is no effect to the basic sequence and the
genotype is not changed, although the phenotypic outcome may be altered. These phenotypic changes occur through loosening or
alteration of the tightly wound chromatin by
binding of different chemicals in such a way
that can determine when and where genes
might be expressed, or turned on (Dawson &
Kouzarides, 2012).
Chromatin consists of proteins and DNA
as part of the chromosomes (Tonna, El-Osta,
Cooper, & Tikellis, 2010). The major proteins
of chromatin are histones, which are responsible for compacting the primary DNA by twisting it tightly like a jump rope while wrapping it
tightly (like thread on a spool) so it fits within
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the nucleus of the cell. These continuous
strands of DNA and histones appear like “beads
on a string” (euchromatin) (see Figure 1-3).
Multiple histones wrapped tightly together
(heterochromatin) prevent transcription and
contain inactive genes (Dawson & Kouzarides,
2012; Tonna et al., 2010). The nucleosome is
composed of eight separate histone molecules
with two loops of DNA wrapped around each
group of eight histones (Dawson & Kouzarides,
2012). Figure 1-8 shows some epigenetic mod-

ifications of DNA and histones by chemical
tags. The changes associated with epigenetics
are caused when both the DNA and the histone proteins become modified with addition
or removal of chemical groups (tags). Methyl
groups can be added to DNA at the cytosine
and guanine nucleotides (CpG islands) and
cause silencing or stopping of transcription.
Acetyl groups loosen the interactions between
histones and DNA, allowing easier access to the
DNA for transcription (Ho, Turcan, & Chan,

Figure 1-8. Epigenetics

DNA and histones are covered with chemical tags. A variety of tags affect how histones interact with DNA. Some will
open a gap between for transcription and others will close a gap to prevent transcription.
Note. Image by Darryl Leja, National Human Genome Research Institute. Retrieved from https://www.genome.gov/dmd/img.cfm?node
=Photos/Graphics/Illustrations&id=97352.
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2013). Because histones are proteins, they can
be modified after translation by attachment of
acetyl, phosphate, or ubiquitin groups (Rodríguez-Paredes & Esteller, 2011). The genome
tightly wraps genes to make them unreadable,
and, when relaxed, the active genes are easily
accessible.
Recently, collections of enzymes were identified to have functions as readers, writers, and
erasers in the epigenome. Epigenetic “readers”
are types of enzymes that look for specific marks
on post-translational histones or DNA where
they can be modified with chemical groups.
Tightly packed histones do not allow changes,
so DNA translation is prevented. “Writers” promote attachment of the chemical groups, like
acetyl groups, to cause loose packing of the histones for DNA expression (writing) with active
protein growth. These chemical groups cause
changes that alter the shape of the chromatin
in specific places on the genome, making some
areas more available to gene expression. “Erasers” are collections of enzymes that remove
(erase) histone modifiers (Dawson, Kouzarides, & Huntly, 2012; Gillette & Hill, 2015).

Self-Sufficiency in Growth
Signals
Growth Factors
Cell behavior is controlled by circulating
proteins known as growth factors (ligands) that
have the ability to act as chemical signals. They
direct cell growth, differentiation, and survival
in addition to determining tissue architecture
and morphology. Growth factors must interact with their particular receptor to accomplish signaling (Kolch, Halasz, Granovskaya, &
Kholodenko, 2015; Reimand, Wagih, & Bader,
2013).
Growth factors associated with the development of cancer include epidermal growth factor, transforming growth factor, and colonystimulating factor. Other growth factors exist
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that are overproduced and are associated with
different types of cancer. For example, plateletderived growth factor is associated with sarcomas and glioblastomas (Kolch et al., 2015).

Growth Factor Receptors
As the first component in signaling pathways, growth factors bind to receptors to initiate
signal transduction across the cell membrane.
Once a growth factor is bound to a receptor, a
signal activates other markers in the cytoplasm,
causing transmission of a message to the cell
nucleus. The message causes a change in the
expression of certain genes that help to usher
the cell through its growth cycle (Kolch et al.,
2015; Reimand et al., 2013). Overproduction
of some growth factors causes altered cellular
communication and is associated with cancers.
One of these, vascular endothelial growth factor (VEGF), has an important role in tumor
neoangiogenesis—that is, the new growth of
vessels on a tumor.
Tumor cells induce hypoxia. This lack of
oxygen leads to transcription of the VEGF-α
protein by binding to its designated cell surface receptors. The binding trips a signal indicating the need for increased blood vessel permeability, resulting in angiogenesis with even
more proliferation of cells (Goel & Mercurio,
2013). VEGF is overexpressed in metastases of
breast and colorectal cancers.

Tyrosine Kinase Activity
Many cancer-related growth factor receptors are stationed on the surface of the cell.
Once they are bound by a ligand that causes
activation, proliferative signals are sent into the
cytoplasm. Most growth factor receptors possess tyrosine kinase (TK) activity, which leads
to reactions that stimulate mitotic cell division,
thereby allowing rapid growth of the malignant
cell (Kolch et al., 2015; Reimand et al., 2013).
Examples of growth factor receptors that
are cancer-causing (oncogenic) when over-
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expressed are epidermal growth factor receptor (EGFR), human epidermal growth factor
receptor 2 (HER2), and transforming growth
factor-beta (TGF-β). A variety of cancers
express EGFR, including non-small cell lung
cancer and breast, ovarian, and colorectal cancers. Approximately 80%–100% of head and
neck cancers overexpress EGFR, which also is
associated with lower survival. Increased HER2
expression corresponds with more aggressive
cancers, including ovarian and breast cancers.
When EGFR and TGF-β are both expressed, it
is a prognostic marker for tumor relapse and
decreased survival (Kolch et al., 2015; Reimand
et al., 2013).

Nonreceptor Tyrosine Kinases
Some oncogenes do not require a receptor to initiate TK activity at the cell membrane.
One example is the SRC gene family. The protein from this gene initiates TK activity at the
C-terminus of the DNA where biosynthesis is
supposed to end. Because no endpoint exists,
the protein function persists, allowing continued signaling to the cell nucleus and persistent cell growth. Such SRC-initiated activity is
increased in colon cancer and other malignancies such as neuroblastoma, small cell lung cancer, breast adenocarcinomas, and rhabdomyosarcoma (GeneCards, n.d.-b; Wiener & Gallick,
2012).

Intercellular Signaling Enzymes
Oncoproteins with certain enzyme activity
are important for sending signals within cells
and are called intracellular signaling enzymes.
A common example is the enzymatic protein
produced by the RAF1 gene (GeneCards, n.d.a). In the cytoplasm, TK activates the RAF1
enzyme. Once activated, the enzyme acts as a
mediator between the RAS (associated with the
RAS oncogene) receptor on the cell membrane
and the processes occurring in the cell nucleus
by activating a series of other kinases, including

mitogen-activated protein (referred to as MAP)
kinases. These kinases are critical for regulating the onset of cell division, apoptosis, differentiation, and migration (GeneCards, n.d.-a;
Kolch et al., 2015; Reimand et al., 2013).

Membrane-Associated G Proteins
The guanine nucleotide-binding proteins
(G proteins) are products of a family of genes,
the RAS proto-oncogenes, which normally act
as “on-off switches” for cell-surface growth factor receptors. Instead of being transmitted
inside the cell membrane, they transform adjacent G protein subunits below the membrane
surface, which then begin the signaling cascade
inside the cell (O’Hayre et al., 2013; Stephen,
Esposito, Bagni, & McCormick, 2014).
When the RAS gene mutates into the “on”
position, it becomes a cancer-causing gene
(oncogene), and the changes interrupt a cascade of normally occurring signals that take
place in the cell cytoplasm. Normal RAS genes
wait for prompting to send stimulatory signals
from growth factor receptors to other proteins.
Mutant RAS genes activate signaling pathways
even when unprompted. Mutant RAS is found
in virtually all types of human cancer and
occurs in approximately two-thirds of all malignant tumors (Stephen et al., 2014). G proteins
act at the cell membrane to cause malignant
transformation (O’Hayre et al., 2013; Stephen
et al., 2014).

Transcription Factors
Proteins that bind to DNA and cause
changes in gene expression are called transcription factors. These proteins have structures that
can recognize specific DNA sequences (genes)
involved in growth and survival. Mutation of
the transcription factors that bind to genes
involved in cell growth and survival allows for
the malignant transformation found in many
tumors. Examples of cancers caused by this
mechanism include Ewing sarcoma, clear cell
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sarcoma, alveolar rhabdomyosarcoma, and
many kinds of leukemia. Many of the transcription factor–induced cancers are characterized
by translocation of chromosomes (Byrne et
al., 2014). One of the tumor suppressor genes,
TP53, also acts as a transcription factor. In this
role, TP53 “senses” DNA damage and halts cell
division by controlling the expression of other
genes that directly regulate the cell cycle (Feitelson et al., 2015).

Tumor Suppressor Genes
Tumor suppressor genes (also called antioncogenes) normally suppress or negatively regulate cell proliferation by encoding proteins that
block the action of growth-promoting proteins.
Using the example of a car, with cell growth
caused by the accelerator, the tumor suppressor genes are the brakes, which can prevent cellular proliferation or suppress malignant transformation. At the cellular level, mutations in
the cell cause tumor suppressor genes to lose
function of both alleles. In other words, the loss
of function or mutation of both copies of the
gene is required for uncontrolled cell growth,
leading to tumorigenesis (National Center for
Biotechnology Information [NCBI], n.d.).
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cancer susceptibility genes, such as oncogenes
and tumor suppressor genes (e.g., TP53). Basic
research is identifying an increasing number of
tumor suppressor genes that, when mutated,
are closely associated with the development
and progression of human cancers (American Cancer Society, 2014; Burrell, McGranahan, Bartek, & Swanton, 2013; NCI, n.d.; NCBI,
n.d.).
The tumor suppressor gene TP53 (located
on 17p13) commonly has deletions and mutations associated with a wide variety of cancers,
including lung, breast, esophageal, liver, bladder, and ovarian carcinomas; brain tumors;
sarcomas; 1ymphomas; and leukemias. It is
believed to contribute to half of all sporadic
human cancers, making TP53 the most common genetic target for mutations leading to
cancers (NCBI, n.d.). When TP53 is inherited in the germ line as a mutation, it is transmitted in an autosomal dominant fashion, a
hallmark of Li-Fraumeni syndrome. This is a
rare disorder causing multiple types of cancers, including soft tissue sarcomas, osteosarcomas, breast cancers, and different types of
leukemias (Genetics Home Reference, 2016d;
NCBI, n.d.).

Loss of Heterozygosity

Specific Functions of Tumor
Suppressor Genes

Homozygosity refers to the similarity between
alleles. If there is an inherited mutation of a
tumor suppressor gene, it is termed heterozygous
because the alleles are different. Because a normal allele is present, the function of the gene
and its protein product is maintained. Once
the remaining allele is mutated, the gene and
its product will lose normal functioning. The
heterozygosity has been further altered and is
now labeled as loss of heterozygosity (LOH). Cells
can experience LOH with the loss of an entire
chromosome, translocation of a piece of the
chromosome, reduplication of a piece of chromosome that already has an abnormal gene, or
the development of a point mutation in the second functioning allele. LOH is associated with

Tumor suppressor gene products have specific functions in the cell nucleus and cytoplasm. If deregulation of the cell cycle occurs,
which results in excess cell proliferation, the
normal TP53 gene can halt cell division and
induce apoptosis (NCBI, n.d.) (see also Apoptosis later in this chapter).
Tumor suppressor genes also can encode for
proteins in the cytoplasm. The NF1 (neurofibromatosis) gene encodes a protein similar to
the proteins that modulate the RAS oncogene
function (Genetics Home Reference, 2016e).
Loss of NF1 may keep RAS activated and prolong the signal for cell proliferation (Yap et al.,
2014). Loss of other tumor suppressor genes,
such as NF2 and APC (adenomatous polyposis
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coli), may cause cellular disorganization that
leads to abnormal cell proliferation.

Insensitivity to Antigrowth
Signals
In a normal cell, antigrowth signals move
the cell out of the cell cycle growth phases into
the resting from proliferation, or G0, phase.
The TGF-β, referred to as both tumor or transforming growth factor, pathway is the best example of a signaling mechanism that causes inhibition of cell growth and proliferation. This occurs
in two ways in the normal pathway. First, TGF-β
prevents inactivation of pRB, a tumor suppressor protein, and synthesis of the proteins from
the tumor suppressor genes p15INK4α and p21.
Second, if cyclins are blocked, then cells are not
able to move into and through the cell cycle. If
the p15 protein is not synthesized, cyclins are
not blocked, thereby allowing cells to continuously move into the active cell cycle with growth
and proliferation. Finally, pRB tumor suppressor
function is lost. Any of these interfering mechanisms, alone or in combination, allow continued
cell growth and proliferation (Feitelson et al.,
2015; Genetics Home Reference, 2016f).
Much like lights on a Christmas tree, when
the circuit works well, all of the lights will come
on and blink or not blink based on their function. In a cell, the signal is turned on at the
gene/protein level, and as long as the pathway is active, all of the cell functions correctly.
If an interruption occurs because of a genetic
mutation or protein dysfunction, the pathway
is interrupted and the “light” is not turned on,
causing poor function or a nonfunctional pathway. As an option, another pathway could be
available but lead to a different, potentially cancer-causing outcome. Examples are nonproliferation of cells versus continued proliferation
of cells, or apoptosis versus no cell death, both
leading to cancer.
If the Hedgehog, Notch, or Wnt pathways
overexpress the wild-type (normal) signaling

molecules or have activated mutations, malignant conversion of adult stem cells to cancer
stem cells occurs (Takebe et al., 2015). Mutation of BRCA1 can prevent DNA repair. If PTEN
is mutated or deleted, it can result in increased
expression of genes that promote continued
movement through the cell cycle (Laukkanen
& Castellone, 2016). New therapies are targeting some of these and other signaling pathways,
potentially initiating programmed cell death
(see also Chapter 10).

Evasion of Programmed Cell
Death
Three types of “programmed” cell death
are controlled by internal cell mechanisms:
autophagy, apoptosis, and necrosis.

Autophagy
During stress, autophagy degrades parts
of the cell (e.g., proteins, endoplasmic reticulum) that are dysfunctional or damaged
(Glick, Barth, & Macleod, 2010). This begins
with the formation of an autophagosome that
surrounds the macromolecules and organelles
destined for recycling (Liu, Lin, Yu, Liu, &
Bao, 2011). Different from apoptosis and programmed necrosis, autophagy regulates starvation, cell differentiation, and cell survival
in addition to other physiologic processes in
the cell (Ouyang et al., 2012) (see Figures 1-9
through 1-11).

Apoptosis
When DNA damage is not repairable, apoptosis is the major type of cell death to occur. With
this process, cell death is a controlled, deliberate, and distinct series of biochemical and cellular changes that allow an organism to remove
old, dead, or unwanted cells. No inflammation
occurs, and some of the cellular materials are
ingested by neighboring cells and reused. Apop-
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tosis is a normal process that occurs in the presence of severe or irreparable damage to the
DNA to prevent duplication of inaccurate messages. This process comprises cell shrinkage,
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Figure 1-11. Programmed Necrosis/
Necroptosis
Organelle dysfunction
↓

Figure 1-9. Autophagy
Stress signal from the cell
↓
Formation of membrane from the cytoplasm to
become phagosome
↓
Fusion of phagosome with lysosome

Formation of necrosome
+
Cell swelling
↓
Packaging of poorly or nonfunctioning
organelles
↓

↓

Increased reactive oxygen species
production

Autophagy

↓

Note. Based on information from Mizushima, 2014.

Permeability of the mitochondrial membrane
↓

Figure 1-10. Apoptosis
Cell shrinkage

Programmed necrosis/necroptosis
Note. Based on information from Su et al., 2015.

↓
Chromatin condensation
↓
Membrane blebbing
↓
Nuclear collapse and DNA fragmentation
↓
Apoptosis
↓
Phagocytosis of apoptotic cells and fragments
Note. Based on information from Ouyang et al., 2012.

nuclear condensation and fragmentation, and
blebbing of the cell membrane with loss of adhesion to neighboring cells plus cleavage of the
chromosomal DNA into fragments (Ouyang et
al., 2012). When a death signal occurs, the proteins of the BCL2 family of genes (such as Bax,
Bak, Bad, Bid, Bik, Bim, and Hrk) are modified,
activated, and translocated to the mitochondria,
where apoptosis is initiated by the release of
these proapoptotic molecules (see Figure 1-10).
Increased expression of BCL2 is associated with
resistance to chemotherapy and radiation therapy (Ouyang et al., 2012).
MicroRNAs (miRNAs) have been found
to have both oncogenic (e.g., miRNA21) and
tumor suppressor capabilities with the ability to promote apoptosis. Some miRNAs (e.g.,
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miR15a–miR16-1) act as tumor suppressors to
target BCL2, influence Bax and Bak, and ultimately promote apoptosis (Lin & Gregory,
2015; Ouyang et al., 2012). (See also Chapter
10 for a discussion of miRNAs in targeted therapies.)
Cells that lose their ability to signal apoptosis contribute to early tumorigenesis because
they are unable to repair problems in the DNA
to eliminate genetically damaged cells. Without repair, damaged cells survive, ultimately
leading to tumorigenesis (Venkatanarayanan,
Keyes, & Forster, 2013). Inactivation of the
TP53 gene leads to decreased apoptosis and
rapid tumor progression. The loss of TP53
function may indirectly contribute to tumor
development by permitting the proliferation
of mutated cells (Hanahan & Weinberg, 2011;
Venkatanarayanan et al., 2013).
Follicular lymphoma, a type of indolent
(slow-growing) non-Hodgkin lymphoma, is
an example of the loss of apoptosis. This slowgrowing lymphoma accounts for approximately 20% of all non-Hodgkin lymphomas
and commonly has a rearrangement of the
BCL2 gene. The overexpression of the BCL-2
protein inhibits apoptosis, allowing continued cellular proliferation and making destruction of this lymphoma difficult (NCI, 2016).
It is hypothesized that restoration of apoptosis may provide an approach to cancer
therapy.

Programmed Necrosis (Necroptosis)
The third type of programmed cell death
associated with cancer is programmed necrosis,
or necroptosis. Programmed necrosis is caused
by activation of the TNF receptor family, T-cell
receptors, interferon receptors, Toll-like receptors, cellular metabolic and genotoxic stress, or
multiple types of anticancer agents (Su, Yang,
Xu, Chen, & Yu, 2015). The first step in programmed necrosis is formation of the necrosome. This can be blocked or initiated at three
checkpoints (Su et al., 2015). Caspases are not

part of programmed necrosis. Morphologic features include cell swelling, organelle dysfunction, and cell lysis (Ouyang et al., 2012). This
type of cell death is associated with packaging
of poorly functioning or nonfunctioning organelles and engages the formation of a cascade of
molecules to interact with specialized enzymes
that enhance metabolism. Production of reactive oxygen species increases, leading to permeability of the mitochondrial membrane and
programmed necrosis. Other molecules, such
as PARP1, modulate this complicated process
and ultimately programmed necrosis (Ouyang
et al., 2012). Impaired programmed necrosis
has been associated with chronic lymphocytic
leukemia and non-Hodgkin lymphoma (Su et
al., 2015).

Sustained Angiogenesis
Tumor cells have limitations in oxygen supply that cause areas of hypoxia. This boosts the
need for glucose uptake and glycolysis to generate energy, resulting in lactate production.
Although this supports the use of positronemission tomography in nuclear medicine
to identify increased metabolism, it also can
result in decreased adenosine triphosphate
production and ultimately contribute to the
fatigue experienced by patients with a malignancy (Goel & Mercurio, 2013). This lack of
oxygen also curtails the proliferation of malignant cells (Hanahan & Folkman, 1996). For
tumors to grow to a larger size, they need to
develop a microcirculatory system through
the process of angiogenesis (Hanahan & Weinberg, 2011).
VEGF causes the growth of new vessels, forming a microcirculatory system in a tumor (i.e.,
angiogenesis). Tumor cells induce hypoxia,
leading to the transcription of VEGF-α, which
binds to cell surface receptors and ultimately
causes increased blood vessel permeability,
angiogenesis, and the proliferation of cells
(Goel & Mercurio, 2013). Multiple malignan-
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cies, including metastatic breast and colorectal
cancers, overexpress VEGF.

Tissue Invasion and Metastasis
Altered Cytoskeletal Control
Cells have a skeleton with interior and exterior
functions. The cell’s shape and ability to move are
included in the external function of the cytoskeleton. The internal function of the cytoskeleton
permits substances to move within the cell. On
the exterior membrane, microtubules evoke a
rigidity to add strength to the membrane surface.
Internally, they promote movement of organelles
within the cytoplasm. During mitosis, the microtubules are arranged in a centriole as nine bundles
of three microtubules each. These form the spindle fibers, which are responsible for separation
of the chromosomes prior to the actual splitting
of the cell (McCance, 2014). With a malignancy,
the cell loses external cytoskeleton control. This
causes it to lose rigidity and become more amenable to continued cellular division. In addition, the
cytoskeleton is needed for spindle microtubule
formation, mitosis, and cellular growth. Multiple
protein types participate in these changes associated with malignant transformation (Hanahan &
Weinberg, 2011; Liaw, Chang, & Kavallaris, 2007).
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ited from growing. Malignant cells lose this
characteristic and continue to proliferate
even though they are touching the cell next
to them. This contributes to the lack of control in malignant cells (Hanahan & Weinberg,
2011; McCance, 2014).

Altered Surface Charge Density
Malignant cell membranes have a lower
level of electrical potential than that of normal cells. This is because of the increased
amounts of negatively charged phospholipids in the cell membrane (Venkatanarayanan
et al., 2013). Positively charged sodium and
calcium channels contribute to apoptosis
(Williams & Djamgoz, 2005). Changes in the
charge of the cell membrane inhibit apoptosis and contribute to the longevity of malignant cells.

Increased Lectin Agglutinability
Alterations in lectin binding enable leukocytes to adhere to and cover malignant cells.
This change allows malignant cells to escape
surveillance and travel to distant sites in the
body as a bolus of normal and abnormal cells
(Hanahan & Weinberg, 2011; McCance, 2014).

Altered Mobility of Membrane
Components

Limitless Replicative Potential

Proteins, glycoproteins, and glycolipids are
known to have altered mobility on the membrane of a malignant cell. One outcome of this
change enables the cancer to avoid immune
surveillance. Other outcomes could promote
spread and metastasis (Hanahan & Weinberg,
2011; Wallach, 1968).

One factor allowing for limitless replicative
potential is the expression of telomerase. This
enzyme prevents destruction of the telomere.
Because telomeres protect chromosomes, cells
with increased telomerase are associated with
longer telomeres and longevity of cell life.
Short telomeres are associated with a shorter
life span. Cancer stem cells have increased levels of telomerase and thus have an extended
life enhanced by the protected telomeres at
the ends of the chromosome. This also protects
the cell from apoptosis (Hanahan & Weinberg,
2011).

Modified Contact Adhesion and
Inhibition of Movement
After replication, normal cells contact
the adjacent cell membrane and are inhib-
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Conclusion
The curricula in undergraduate nursing
programs do not typically include molecular
biology. With completion of the sequencing
of the human genome in 2003, many diagnostics and treatments have been developed that
require an understanding of certain characteristics of cells, the central dogma, and how
cell signaling and communication occur. This
knowledge is important for oncology nurses
and helps them to anticipate the symptoms of
cancer in their patients, to be aware of how the
treatments work, and to have a basic foundation when developing teaching plans related
to individualized treatment plans for their
patients. This chapter has provided a description of how malignancies develop and some of
the molecular biology used for diagnostics and
treatment in oncology. These include self-sufficiency in growth signals, insensitivity to antigrowth signals, evasion of apoptosis, sustained
angiogenesis, tissue invasion and metastasis,
and limitless replicative potential (Hanahan
& Weinberg, 2011). For people new to oncology or for those who simply want to review and

close some gaps in their knowledge, an understanding of the biology of cancer will be useful
as they care for patients and their families.
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Chapter 1 Study Questions
1. A patient’s tumor has a mutation in a copy of her p53 gene. The mutation results in a shortened, nonfunctional protein. What type of mutation does the patient most likely have?
A. Point mutation
B. Missense mutation
C. Nonsense mutation
D. Insertion
2. A new tumor suppressor protein has recently been discovered. What could be a possible
function of this new protein?
A. A transcription factor for epidermal growth factor
B. A tyrosine kinase in the RAS–RAF pathway
C. An inhibitor of NF1 function
D. An upregulator of BAX expression
3. Which of the following procancer traits is associated with increased inflammation?
A. Upregulation of growth factors
B. Enzymes that alter the extracellular matrix
C. Promotion of apoptosis evasion
D. All of the above
4. The use of positron-emission tomography scans in identifying cancer is based on what characteristic of malignancy?
A. Cytoskeletal changes
B. Changes to cellular metabolism
C. Increased angiogenesis
D. Evasion of apoptosis
5. Loss of heterozygosity refers to which of the following?
A. Loss of the second allele (gene)
B. Wild type of the allele (gene)
C. Mutation of many zygotes
D. Shift of the DNA base pair sequences
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2

Staging and Performance
Status
Kristine B. LeFebvre, MSN, RN, AOCN®

Introduction

Diagnosis of Cancer

Although often viewed as a single illness,
cancer is a collection of more than 100 related
diseases involving the abnormal growth of cells
that can occur anywhere within the human
body (American Cancer Society [ACS], 2015;
National Cancer Institute [NCI], 2015c). The
word cancer is thought to have developed from
the Greek reference to the crab, believed to
have been adopted because of the finger-like
projections sometimes seen with a cancer (ACS,
2014; Kumar, Abbas, & Aster, 2015).
On presentation, a tumor is determined
to be benign or malignant. Benign tumors
remain localized, grow slowly, and do not
spread to other sites within the body. If symptoms occur, they are frequently caused by pressure and obstruction. Benign tumors often
are capsulated and can be surgically removed.
In contrast, malignant, or cancerous, tumors
grow rapidly and in an uncontrolled manner.
They are able to invade and destroy tissues and
lymph nodes around them and spread to distant sites (Vogel, 2018).
This chapter will review the steps taken to
diagnose cancer and determine the type and
name. It also will explain staging classification
and performance status, as well as the nursing
role in this process.

Accurate diagnosis is essential for effective
cancer treatment. When cancer is suspected, a
diagnostic workup, including relevant tests and
studies, is completed to determine the presence or extent of disease. The studies done
will vary depending on the type of cancer suspected. National guidelines, such as those from
the National Comprehensive Cancer Network®
(www.nccn.org) and the American College of
Radiology (www.acr.org), can assist in determining the examinations needed.
Workup begins with a comprehensive
patient history and physical examination with
specific focus on any signs and symptoms of
disease and an evaluation of the individual’s
general health and performance status. Laboratory tests on blood, urine, and other body fluids may be done to determine organ function
and any organ malfunctions (Tschanz & Sugarman, 2016; Vogel, 2018). Laboratory tests may
include blood chemistries, liver function tests,
blood cell counts, and other tests as appropriate.
Depending on the type of cancer suspected,
patients may be tested for tumor markers, also
called biomarkers or diagnostic markers (Vogel,
2018). These substances are produced by a
tumor or the body in response to a tumor and
23
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can be found in the blood, urine, stool, tumor
tissue, or other tissues or fluids within the body
(NCI, 2015b). Markers include hormones, antigens, proteins, genetic materials, and other
substances that help clinicians to diagnose disease, make treatment decisions, or monitor disease progression (Edge et al., 2010; Febbo et
al., 2011; Tschanz & Sugarman, 2016; Vogel,
2018; Yamamoto, Viale, Roesser, & Lin, 2005).
Table 2-1 lists examples of tumor markers.
Radiologic and nuclear medicine imaging
techniques play an important part of the evaluation of the presence or extent of disease.
These may include x-rays, ultrasound, or computed tomography scans. For an accurate reading of the disease, however, more detailed tests
often are required, which may include magnetic resonance imaging or positron-emission
tomography scans (Vogel, 2018).

Surgical procedures are used to obtain tissue for histologic examination. The characteristics and location of the tumor determine
the approach. Several surgical approaches to
obtain tissue samples exist (Davidson, 2014;
Lester, 2018):
••Fine needle aspirate—insertion of a smallgauge needle into a mass under local anesthesia to obtain cells or fluid for examination
••Core-needle biopsy—use of a core-cutting
needle to remove tissue
••Incisional biopsy—open procedure to remove
all or part of a lesion
••Excisional biopsy—open procedure to
remove an entire lesion, mass, or lymph node
to obtain clear margins
••Diagnostic endoscopy or laparoscopy—technique performed to visualize structures and
obtain fluid or tissue samples

Table 2-1. Sample Listing of Tumor Markers
Marker

Type of Cancer

Source

Uses

Alpha-fetoprotein (AFP)

Germ cell tumors, liver cancer

Blood

Diagnosis, prognosis, monitoring

Beta-human chorionic gonadotropin
(β-hCG)

Choriocarcinoma, testicular
cancer

Urine or blood

Diagnosis, prognosis, monitoring

Cancer antigen 125 (CA-125)

Ovarian cancer

Blood

Monitoring

Carcinoembryonic antigen
(CEA)

Colorectal cancer, breast cancer, lung cancer

Blood

Monitoring, prognosis

CD20

Non-Hodgkin lymphoma

Blood

Determination of therapy

Estrogen receptor (ER)/
progesterone receptor (PR)

Breast cancer

Tumor

Determination of endocrine therapy

HER2

Breast cancer, gastric cancer,
esophageal cancer

Tumor

Determination of anthracycline and
trastuzumab therapy

Immunoglobulins

Multiple myeloma, Waldenström macroglobulinemia

Urine or blood

Monitoring

Lactate dehydrogenase (LDH)

Germ cell tumors

Blood

Diagnosis, staging, prognosis,
monitoring

Prostate-specific antigen (PSA)

Prostate cancer

Blood

Screening, monitoring

Note. Based on information from National Cancer Institute, 2015b; Yamamoto et al., 2005.
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A pathologist (a physician who specializes
in the examination of cells and tissues) studies the cellular and genetic features to obtain
the correct diagnosis (NCI, 2010). The pathologist will evaluate both the overall (gross)
appearance of the tissue and the cellular
(microscopic) data to determine the presence
of cancer cells in the tissue and at the margins
of the tissue, as well as the cell type and origin.
Cells may come from a biopsy, the tumor itself,
or fluid obtained from an aspirate. Examples
of fluid studied include bone marrow, cerebrospinal fluid, abdominal fluid (ascites),
and other sources. Findings are shared with
the oncologist through the pathology report
(NCI, 2010).
To accurately diagnose and treat cancer, the
healthcare team combines information from
these sources to accurately identify the type of
cancer. The cell type and characteristics, size,
location, and biologic behavior are then used
to name and treat the disease.

Types of Cancer
Several factors influence the naming of
a tumor. Most often, names are generated
from the tissue the cells originated from and
the biologic behavior of the cells or tumor
(Kumar et al., 2015; Vogel, 2018). Benign
tumors often are named according to the tissue of origin, adding the suffix of “-oma.”
An example would be a benign fatty tumor,
called a lipoma. Malignant tumors also are
named according to the tissue they originated from. For example, cancerous tumors
developed from solid tissue, such as bone
and muscle, are sarcomas. Hematologic cancers are named by the blood cell at their origin, for example, leukemia, which develops
from the leukocytes, or white blood cells (see
Table 2-2).
Exceptions to these naming patterns exist
(Tschanz & Sugarman, 2016). Some cancers
are named for the researcher who discovered
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the cell type, such as Hodgkin lymphoma or
Kaposi sarcoma, or by the appearance of the
cells under a microscope, such as hairy cell or
oat cell. At the cellular level, hundreds of different types of cancer exist, but they are grouped
into six major categories: carcinoma, sarcoma,
myeloma, leukemia, lymphoma, and mixed
types (NCI, n.d.-b).
The process of metastasis involves a cancer
cell breaking away from the original tumor
and growing in a new location. These cells
retain the histologic characteristics of the primary tumor (Eggert, 2018). Therefore, metastasis is identified as a spread of the original
tumor. For example, breast cancer that has
spread to the lung would be considered breast

Table 2-2. Classification of Malignant
Tumors
Classification
Carcinoma

Sarcoma

Origin
Epithelial
• Glandular epithelium
• Squamous epithelium

Prefix or
Name
AdenoSquamous

Connective tissue
• Bone

Osteo-

• Cartilage

Chondro-

• Fat

Lipo-

• Skeletal muscle

Rhabdo-

• Smooth muscle

Leiomyo-

Hematologic

Blood components

• Leukemia

Hematopoietic cells
• Lymphoid origin

Lympho-

• Myeloid origin

Myelo-

• Lymphoma

Lymphocytes

Hodgkin
Non-Hodgkin

• Multiple
myeloma

Plasma cells

–

Note. Based on information from Kumar et al., 2015; Vogel, 2018.
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cancer metastasis to the lung rather than lung
cancer.

Staging
Staging is performed to determine the
extent of disease following a diagnosis of cancer
and serves several purposes. It enables healthcare providers to effectively communicate disease status, assists with the comparison of treatment options between centers, and assists with
research by facilitating evaluation of results of
treatment and clinical trials. Staging also helps
clinicians to determine the patient’s prognosis and the appropriate treatment based on the
outcomes of similar cases (Asare, Washington,
Gress, Gershenwald, & Greene, 2015; Edge et
al., 2010).
Several types of staging exist and are performed at different times in the cancer trajectory (Edge et al., 2010). Clinical staging is most
common. It is done before treatment begins
and is used to help guide treatment options.
Clinical staging uses the physical examination, imaging studies, biopsy findings, laboratory results, and other information obtained
before the primary treatment begins. Occasionally, the staging will be adjusted based on
findings from surgery, after a pathologist studies the resected tissues to provide precise and
objective data. This is called pathologic staging. A patient may also be restaged after therapy or neoadjuvant therapy, with retreatment,
on recurrence, or by autopsy. Factors such
as gender, age, the length of time symptoms
have been present, overall health status, type
and grade of the cancer, and any unique biologic traits of the cancer also influence staging
(Edge et al., 2010).
Although a tumor may change over time,
treatment is based on the clinical staging done
at diagnosis to better allow for a common language in treatment and research. Cancer registries, such as NCI’s Surveillance, Epidemiology, and End Results Program or the National

Cancer Database, which is sponsored jointly by
the American College of Surgeons and ACS,
collect data on staging, treatment, and outcomes (American College of Surgeons, n.d.;
NCI, n.d.-a).
The American Joint Committee on Cancer
(AJCC) and the Union for International Cancer Control have collaborated to develop and
refine the staging system used most widely
around the world, called the TNM classification system (Asare et al., 2015; Edge et al.,
2010). It comprises three features: the size of
the primary or largest tumor, the presence of
disease within the lymph nodes, and whether
the disease has spread, or metastasized, outside
of the original region to other parts of the body
(Edge et al., 2010).
••Tumor (T)—tumor size, as measured either
through imaging studies or when removed
during surgery. The size will determine
whether the tumor is T1, T2, T3, or T4. T1
would be the smallest. Tumor size may have a
large prognostic implication in breast cancer
but little effect in colon cancer.
••Nodes (N)—the extent to which the tumor
has spread to regional lymph nodes. N1 would
indicate spread, and N3 would be extensive
spread.
••Metastasis (M)—the presence or absence of
disease spread outside of the original area. It
is noted as M0 (no spread) or M1 (the presence of distant metastasis).
While the TNM classification is considered
an anatomic measure of disease, some diagnoses use additional nonanatomic information to determine prognosis. Examples of these
include tumor markers, tumor location, and
surgical margins that included cancer cells
between the edge of the tumor and the excision edge (Edge et al., 2010).
Some cancers use other systems to measure the extent of disease to determine diagnosis and treatment. Staging for brain and spinal cord cancers is done using the cell type
and grade (NCI, 2015a). Some hematologic
malignancies, such as leukemia, use the World
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Health Organization classification, which identifies cell lineage and chromosomal abnormalities (Swerdlow et al., 2008). Lymphoma uses
the Ann Arbor Staging System, which factors
in the patient’s age, sex, and laboratory results
(Edge et al., 2010). Gynecologic cancers are
staged using the International Federation of
Gynecology and Obstetrics (known as FIGO)
system (Edge et al., 2010; Kato et al., 2012).
Figure 2-1 provides examples of staging systems used for various cancer types.

Grading
Tumor grade reflects how closely a tumor
resembles the tissue of origin, also known as
differentiation. A grade 1 tumor is well differentiated and retains many of the behaviors and
functions of the normal cells in the tissue of
Figure 2-1. Staging Systems Used for
Various Cancer Types
Brain and Spinal Cord
• World Health Organization
Leukemia
• French-American-British Classification
• World Health Organization
Lymphoma
• Ann Arbor Staging System
• Kiel classification
• Rappaport system
• World Health Organization
Multiple Myeloma
• International Staging System
Gynecologic Cancers
• International Federation of Gynecology and Obstetrics
Childhood Cancers
• Children’s Oncology Group
Note. Based on information from Edge et al., 2010; Greipp et al.,
2005; Kato et al., 2012; Louis et al., 2007; National Cancer Institute, 2015a; Olsen & Zitella, 2013; Swerdlow et al., 2008.
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origin. Tumor cells that are well differentiated
usually are less aggressive and more responsive
to treatment. A grade 3 or 4 tumor is considered poorly differentiated or undifferentiated.
The cells are more abnormal and the prognosis is worse (Edge et al., 2010; NCI, 2013; Vogel,
2018). If a site-specific grading system is not
identified, the grading system noted in Figure
2-2 generally is used.
As the science advances, more precise grading options are becoming available based on
specific characteristics of the cancer type (Asare
et al., 2015; Edge et al., 2010). Evaluation of a
specific cancer may include the nuclear grade,
or the mitotic count. The pathologist counts
the number of mitoses in the specimen to
determine the growth rate of the cancer. Grade
also may be based on histologic differences in
the cell, as seen with tubule formation in breast
cancer (Edge et al., 2010). Grading systems are
continually being studied and reevaluated to
provide the best information possible (Asare et
al., 2015; Edge et al., 2010; Schymura, Sun, &
Percy-Laurry, 2014).
The Gleason scoring system used in the grading of prostate cancer is one of the most widely
accepted grading systems worldwide (Shah,
2009). When the pathologist reviews tissue samples from a biopsy, several different types of tissue may be present. The two most prevalent tissue patterns are identified and graded. The two
grades are added together to obtain the Gleason score. A lower score indicates a less aggressive cancer, whereas a higher score indicates
one that is more likely to spread. This information is combined with the anatomic (TNM)
staging and the prostate-specific antigen level
to determine the best treatment (Edge et al.,
2010; Shah, 2009).

Stage Grouping
Once a tumor has been staged according to its size and characteristics, the TNM
and grading systems are grouped to provide
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Figure 2-2. Staging and Grading
Staging: TNM Classification
T = Tumor
T0—No evidence of primary tumor
Tis—Carcinoma in situ
T1, T2, T3, T4—Increasing size and/or local extension of
the primary tumor
TX—Primary tumor cannot be assessed
N = Regional Lymph Nodes
N0—No regional lymph node metastasis
N1, N2, N3—Increasing number or extent of regional
lymph node involvement
NX—Regional lymph nodes cannot be assessed
M = Distant Metastasis
M0—No distant metastases
M1—Distant metastases present
MX—Metastasis cannot be measured
Stage Groupings
Stage 0—Carcinoma in situ, also called CIS.
Abnormal cells are present but have not spread
to nearby tissue. CIS is not cancer, but it may
become cancer.
Stage I, stage II, and stage III—The higher the number, the larger the tumor size and the more it has
spread into nearby tissues.
Stage IV—The cancer has spread to other parts of
the body.
Grading System
GX—Grade cannot be assessed (undetermined grade)
G1—Well differentiated (low grade)
G2—Moderately differentiated (intermediate grade)
G3—Poorly differentiated (high grade)
G4—Undifferentiated (high grade)
Note. Based on information from Edge et al., 2010; National Cancer Institute, 2013, 2015a.

an overall staging level. Smaller tumors with
fewer nodes and no metastasis will be staged
at a lower number than larger tumors with
local or distant spread. A lower stage confers a better prognosis than a higher one. See
Figure 2-3 for the AJCC staging criteria for
breast cancer.
Using the appropriate staging algorithm,
anatomic (TNM) and nonanatomic (tumor

markers, histologic data) are combined to
determine the overall disease stage (Edge et
al., 2010). Cancers of the same type with similar prognoses are grouped based on their
assigned TNM categories. Depending on the
type of cancer, a higher-numbered group
usually holds a worse prognosis. Tumors that
remain at the primary site without spread to
regional lymph nodes or other parts of the
body will usually be assigned as stage I and
have a better prognosis. Larger tumors with
spread to regional lymph nodes often are
classified as stage II or III. If distant metastasis is present, the stage will be IV. These
groupings may be further identified as subsets based on prognostic information, such as
stage IIA or IIB. A stage 0 may be assigned
if the tumor is considered carcinoma in situ,
which is an early-stage cancer that has not
spread. Grouping classifications may be used
by different diseases. For example, colon and
rectal cancer may be grouped following the
Dukes criteria or the modified Astler-Coller
classification, as noted in Table 2-3 (Edge et
al., 2010).

Performance Status
In addition to the extent of disease noted, a
person’s overall health and performance status
can significantly influence treatment outcome
and will be considered when determining treatment (Tschanz & Sugarman, 2016). Poor performance status has been shown to be a risk
for complications following cancer treatment
(O’Leary, 2015).
Performance status information reflects
how a disease and its treatment affect the
patient’s day-to-day activities. Performance
status describes the level of functioning in
terms of a patient’s physical activity and ability to care for oneself (ECOG-ACRIN Cancer
Research Group, n.d.). Performance scales
are used to determine eligibility for treatment
and participation in clinical trials. Perfor-
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Figure 2-3. Breast Cancer Staging

(Continued on next page)
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Figure 2-3. Breast Cancer Staging (Continued)

(Continued on next page)
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Figure 2-3. Breast Cancer Staging (Continued)

(Continued on next page)
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Figure 2-3. Breast Cancer Staging (Continued)

(Continued on next page)
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Figure 2-3. Breast Cancer Staging (Continued)

(Continued on next page)
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Figure 2-3. Breast Cancer Staging (Continued)

Note. From AJCC Cancer Staging Manual (7th ed., pp. 32-1–32-6), by S.B. Edge, D.R. Byrd, C.C. Compton, A.G. Fritz, F.L. Greene,
and A. Trotti III (Eds.), 2010, New York, NY: Springer Science and Business Media, www.springer.com. Copyright 2010 by American
Joint Committee on Cancer. Reprinted with permission of the American Joint Committee on Cancer, Chicago, Illinois.
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Table 2-3. Comparison of Prognostic Groups
in Colon and Rectal Cancer Staging
Stage

T

N

M

Dukes*

MAC*

–

0

Tis

N0

M0

–

I

T1

N0

M0

A

A

T2

N0

M0

A

B1

IIA

T3

N0

M0

B

B2

IIB

T4a

N0

M0

B

B2

IIC

T4b

N0

M0

B

B3

IIIA

T1–T2

N1/N1c

M0

C

C1

T1

N2a

M0

C

C1

T3–T4a

N1/N1c

M0

C

C2

T2–T3

N2a

M0

C

C1/C2

T1–T2

N2b

M0

C

C1

T4a

N2a

M0

C

C2

T3–T4a

N2b

M0

C

C2

T4b

N1–N2

M0

C

C3

IVA

Any T

Any N

M1a

–

–

IVB

Any T

Any N

M1b

–

–

IIIB

IIIC

Note: cTNM is the clinical classification, pTNM is the pathologic classification. The y prefix is used for those cancers that
are classified after neoadjuvant pretreatment (e.g., ypTNM).
Patients who have a complete pathologic response are
ypT0N0cM0 that may be similar to Stage Group 0 or 1. The r
prefix is to be used for those cancers that have recurred after
a disease-free interval (rTNM).
* Dukes B is a composite of better (T3 N0 M0) and worse (T4 N0
M0) prognostic groups, as is Dukes C (Any T N1 M0 and Any T N2
M0). MAC is the modified Astler-Coller classification.
Note. From AJCC Cancer Staging Manual (7th ed., p. 155), by
S.B. Edge, D.R. Byrd, C.C. Compton, A.G. Fritz, F.L. Greene,
and A. Trotti III (Eds.), 2010, New York, NY: Springer Science
and Business Media, www.springer.com. Copyright 2010 by
American Joint Committee on Cancer. Reprinted with permission of the American Joint Committee on Cancer, Chicago, Illinois.

mance status also should be checked periodically to monitor response to the disease and
treatment (Vogel, 2018). Two common measures of performance status are the Karnof-
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sky Performance Status scale and the Eastern
Cooperative Oncology Group performance
status scale (see Figure 2-4).

Nursing Implications
Nurses are in an ideal position to support
patients during the often confusing and frightening time of cancer diagnosis and staging.
Explaining the tests and studies in the diagnostic workup, interpreting the medical terminology used in cancer care, and providing education and support for the steps to come with
cancer treatment can have a significant impact
on the patient experience.
Nursing assessment and knowledge of the
patient’s ability to complete daily activities
can add objective information to the performance status (Vogel, 2018). Nurses should
begin with a baseline assessment of performance status and reassess with each visit to
monitor the impact and tolerance of treatment.

Conclusion
Cancer staging is an essential step in the
treatment of cancer. Information gathered
during the diagnostic workup, including the
history and physical, laboratory and imaging
tests, and pathologic examination of tissue
samples, provides the data needed to accurately diagnose the illness. Ongoing collaboration between AJCC and the Union for International Cancer Control on accurate staging
and data collection will continue to serve as a
means to communicate disease staging clearly
and provide the best opportunity for effective
treatment.
Nurses can serve as a resource and guide
through the diagnostic and staging experience
by providing patient and family education, clarifying confusing information, and documenting assessment of patient status.
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Figure 2-4. Comparison of Performance Scales
ECOG Performance Status

Karnofsky Performance Status

0—Fully active, able to carry on all predisease performance without restriction

100—Normal, no complaints; no evidence of disease
90—Able to carry on normal activity; minor signs or symptoms of disease

1—Restricted in physically strenuous activity but ambulatory and able to carry out work of a light or sedentary
nature, e.g., light house work, office work

80—Normal activity with effort, some signs or symptoms
of disease
70—Cares for self but unable to carry on normal activity
or to do active work

2—Ambulatory and capable of all self-care but unable to
carry out any work activities; up and about more than
50% of waking hours

60—Requires occasional assistance but is able to care
for most of personal needs
50—Requires considerable assistance and frequent medical care

3—Capable of only limited self-care; confined to bed or
chair more than 50% of waking hours

40—Disabled; requires special care and assistance
30—Severely disabled; hospitalization is indicated
although death not imminent

4—Completely disabled; cannot carry on any self-care;
totally confined to bed or chair

20—Very ill; hospitalization and active supportive care necessary
10—Moribund

5—Dead

0—Dead

Karnofsky D, Burchenal J, The clinical evaluation of chemotherapeutic agents in cancer. In: MacLeod C, ed. Evaluation of Chemotherapeutic Agents. New York, NY: Columbia University Press; 1949:191–205.
Zubrod C, et al. Appraisal of methods for the study of chemotherapy in man: Comparative therapeutic trial of nitrogen mustard and
thiophosphoramide. Journal of Chronic Diseases; 1960:11:7-33.
ECOG—Eastern Cooperative Oncology Group
Note. From “ECOG Performance Status,” by ECOG-ACRIN Cancer Research Group, n.d. Retrieved from http://ecog-acrin.org/resources/
ecog-performance-status.

Key Points
• Diagnosis of a benign tumor usually has a more favorable prognosis than a malignant tumor.
• Accurate diagnosis and staging will help to determine the best treatment for cancer.
• A diagnostic workup for cancer may include physical examination, laboratory tests, radiology studies, and tissue samples.
• Cancer staging is performed at diagnosis to determine the prognosis and best treatment.
• Tumor-node-metastasis, or TNM, classification is based on tumor size, regional lymph node involvement, and the distant
spread of cancer cells.
• Grading identifies the similarity of cancer cells to normal cells and helps to determine the aggressiveness of a tumor.
• Performance status is one way to measure how a disease or treatment is affecting an individual.
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Chapter 2 Study Questions
1. A woman treated for stage III breast cancer is found to have cancer cells in her liver. Which
of the following diagnoses would be correct?
A. Breast cancer with metastasis to the liver
B. Liver cancer of breast origin
C. Metastatic liver cancer
D. Metastatic cancer of unknown primary
2. Which of the following will determine a cancer diagnosis?
A. Pathologic examination of biopsy cells
B. Positron-emission tomography–computed tomography scan
C. Fine needle aspirate
D. Measure of CA-125 levels
3. Which of the following cancer types is most likely to be staged using the TNM classification?
A. Multiple myeloma
B. Lung cancer
C. Non-Hodgkin lymphoma
D. Ovarian cancer
4. Which of the following is consistent with a tumor considered “well differentiated”?
A. Most often grade 3 or 4
B. Cells retain behavior of the tissue of origin
C. Poor prognosis
D. Grossly abnormal appearance
5. Which of the following is true of performance status?
A. Reflects the impact of the treatment on the disease
B. May be used to diagnose cancer
C. If poor, may lead to metastatic disease
D. May influence treatment decisions
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Cancer Epidemiology and
Prevention
Suzanne M. Mahon, RN, DNSc, AOCN®, AGN-BC

Introduction

Figure 3-1. Goals of Epidemiologic Studies
• Study the natural history of disease.
• Determine the extent of disease in a community,
region, or defined area.
• Identify potential etiologic sources of a disease and
risk factors for the disease.
• Study the prognosis of the disease with and without
treatment or intervention.
• Evaluate both existing and new prevention and
treatment measures and methods of healthcare
delivery.
• Quantify and describe risk factors for a disease.
• Examine the cost-effectiveness of various prevention and treatment strategies.
• Identify disparities in access to care in defined populations.
• Provide accurate data for the basis for public health
policy and regulatory decisions regarding healthcare
spending and environmental issues.

Although great strides have been made in
reducing the morbidity and mortality associated with the diagnosis, cancer remains a significant health problem. More than 1.6 million cancers are diagnosed annually and an
estimated 1,600 people die daily from cancer,
accounting for one out of every four deaths in
the United States (American Cancer Society
[ACS], 2016b). Ideally, cancer is prevented or
detected early, when treatment is most likely to
be effective and less toxic to the patient. This
chapter will provide an overview of basic cancer
epidemiology, concepts related to risk assessment, and strategies to promote cancer prevention.
Epidemiology is defined as the study of how
disease is distributed in a population, factors
that influence its distribution in a population, and trends over time. The goals of epidemiology are shown in Figure 3-1. The study
of epidemiology encompasses not only the
basis of disease but also the impact of treatment, screening, and preventive measures
on the natural history of the disease (Gordis,
2014). Instead of focusing on a single patient,
epidemiology typically centers on identifying the exposure or source that caused the
illness, the number of other individuals who

Note. Based on information from Centers for Disease Control
and Prevention, 2012; Gordis, 2014.

may have been similarly exposed, the potential for further spread in the community, and
interventions to prevent additional cases or
recurrences (Centers for Disease Control and
Prevention, 2012). An understanding of epidemiology is critical to understanding the
biology of a disease and possible risk factors
and, ultimately, to developing prevention,
detection, and treatment strategies.
39
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Epidemiologic studies have demonstrated
that illness, disease, or poor health care are
not necessarily random events. Some people
have factors that place them at risk for developing disease (ACS, 2014, 2015a, 2015b, 2015c,
2016a, 2016b, 2016c). Thus, risk assessment is
a significant component of epidemiology and
ultimately directs the science of cancer prevention and early detection.

Epidemiologic Terms and
Concepts
Incidence
The incidence of cancer is the number of
cancers that develop in a population during a
defined period, such as a year. Prevalence is the
number of cancers that exist in a population,
including diagnosed and undiagnosed cancers. For example, ACS (2016b) estimated that
246,660 women will be diagnosed with invasive breast cancer and an estimated additional
61,000 women will be diagnosed with in situ
breast cancer in the United States in 2016. Incidence numbers can be helpful when trying to
understand what overall portion of the general
population is at risk for developing a specific
cancer. The four most common cancers diagnosed in the United States, excluding basal cell
and squamous cell skin cancers, are cancers
of the lung, breast, prostate, and colon (ACS,
2016b).

Mortality
The mortality rate is the number of people
who die of a particular cancer during a defined
period. For example, the estimated mortality
for breast cancer for women in 2016 is 40,890
deaths, which is 15% of all cancer deaths in
women in the United States (ACS, 2016b). For
men, the cancers associated with the highest
mortality are those of the lung, prostate, and
colon. For women, the highest mortality rates

are associated with cancers of the lung, breast,
and colon. These four cancers account for half
of the total cancer deaths in the United States
among men and women (ACS, 2016b). Mortality rates provide insight into the strengths of
early detection measures for a particular cancer
and the effectiveness of current standard therapies. If an incidence rate is high and a mortality rate is low, the implication is that there is a
means to detect the malignancy early or there
is effective treatment. If the incidence and mortality rates are similar, it might be concluded
that there are limited means for early detection
or limited options for effective treatment. Current estimates are that one in four Americans
dies of cancer or complications related to cancer (ACS, 2016b).

Sources of Epidemiologic
Information
ACS publishes projected incidence and mortality rates for common cancers in its annual
Cancer Facts and Figures publications (ACS,
2014, 2015a, 2015b, 2016a, 2016b). Figure 3-2
shows examples of data that oncology nurses
might find useful regarding the major cancer
sites. Incidence and mortality figures also are
readily available through the Surveillance, Epidemiology, and End Results (SEER) Program,
which updates data continually at http://seer.
cancer.gov. Data from the SEER geographic
areas are used to represent an estimated 28%
of the U.S. population (National Cancer Institute, n.d.). The database contains information
on more than 86,355,485 cases diagnosed since
1973, and the data can be viewed in multiple
ways, including over time as shown in Figure
3-3 through Figure 3-8. The data are viewable
in many formats, including by trends and state
or geographic areas, which often makes it easier to discuss risk of a specific cancer or cancers
with both the public and other healthcare providers. ACS and SEER data can be extremely
beneficial when planning programs, conducting educational presentations, providing indi-
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Figure 3-2. Selected Epidemiologic Facts About the Major Cancers
Breast Cancer
• 246,660 estimated new cases of invasive cancer and 61,000 new cases of in situ breast cancer occur annually in
women.
• 2,600 estimated new cases occur annually in men.
• Breast cancer is the most frequently diagnosed cancer in women.
• 40,450 estimated deaths occur annually (second leading cause of cancer death in women).
• 61% of new cases are diagnosed at a localized stage, for which the 5-year relative survival rate is 99%.
• The 5-year survival rates are 85% for regional-stage cancer and 25% for metastatic disease.
• For all stages combined, the 5-, 10-, and 15-year relative survival rates for breast cancer are 89%, 83%, and 78%,
respectively.
Cervical Cancer
• 12,990 estimated new cases occur annually; incidence rates are decreasing gradually in all races.
• 4,120 estimated deaths occur annually.
• Almost half of patients (46%) are diagnosed when the cancer is localized, for which the 5-year survival is 92%.
• Cervical cancer is more often diagnosed at a localized stage in Caucasians (48%) than in African Americans (39%)
and in women younger than 50 years old (59%) than in women 50 or older (33%).
Colorectal Cancer
• 95,270 estimated new cases of colon cancer and 39,220 estimated new cases of rectal cancer occur annually.
• It is the third most common cancer in men and women.
• 49,190 estimated deaths occur annually, accounting for 9% of all cancer deaths.
• It is the third most common cause of cancer mortality in men and women.
• More than 1.25 million Americans are alive with a history of colorectal cancer.
• Incidence rates have dropped in the past two decades, which is attributed to increased screening and removal of
colorectal polyps.
• The 5-year survival rate for localized cancer is 90%, but only 39% of cancers are diagnosed at this stage.
• The 5-year survival rate for metastatic disease is 13%.
Leukemia
• 60,140 estimated new cases occur annually.
• 91% of cases are diagnosed in adults aged 20 years and older.
• An estimated 24,400 deaths occur annually.
• Overall 5-year survival rate is 26% for acute myeloid leukemia and 84% for chronic lymphocytic leukemia.
Lung Cancer
• 224,390 estimated new cases occur annually.
• Lung cancer is responsible for 14% of all cancer diagnoses.
• Incidence rate is decreasing by 3% per year in men and 2.2% per year in women.
• The probability of developing invasive lung cancer is 7.4 for men (1 in 13 men) and 6.2 for women (1 in 16 women).
• 158,080 estimated deaths occur annually (27% of all cancer deaths).
• With fewer people smoking, the mortality rate from lung cancer is slowly dropping.
• The 1-year survival rate is 44%, and the 5-year survival rate is 17%.
• Only 16% of cases are diagnosed at the localized stage.
Lymphoma
• 81,080 estimated new cases occur annually (72,580 cases of non-Hodgkin lymphoma and 8,500 cases of Hodgkin
lymphoma).
• 21,279 estimated deaths occur annually.
• Overall 5-year survival rate is 85% for Hodgkin lymphoma and 70% for non-Hodgkin lymphoma.
(Continued on next page)
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Figure 3-2. Selected Epidemiologic Facts About the Major Cancers (Continued)
Oral Cancer
• 48,330 estimated new cases occur annually.
• Incidence is two times higher in men.
• 9,570 estimated deaths occur annually.
• The 5- and 10-year relative survival rates for cancer of the oral cavity or pharynx are 63% and 52%, respectively.
Ovarian Cancer
• 22,280 estimated new cases occur annually.
• 14,240 estimated deaths occur annually.
• Overall, the 5- and 10-year relative survival rates for patients with ovarian cancer are 46% and 35%, respectively.
• If detected at a localized stage, overall survival is 92%, but only 15% are detected at this stage.
• 61% of cases are diagnosed at a distant stage, for which the 5-year survival rate is 27%.
Pancreatic Cancer
• 53,070 estimated new cases occur annually.
• 41,780 estimated deaths occur annually.
• For all stages combined, the 1- and 5-year relative survival rates are 26% and 7%, respectively.
• For the 9% of people diagnosed with local disease, the 5-year survival is only 26%.
• 53% of patients are diagnosed at a distant stage, for which 1- and 5-year survival rates are 15% and 2%, respectively.
Prostate Cancer
• 180,890 estimated new cases occur annually.
• Prostate cancer is the most frequently diagnosed cancer in men.
• 26,120 estimated deaths occur annually.
• 93% of cases are diagnosed at the localized or local/regional stage.
• The 5-year survival rate for localized disease is almost 100%.
• Over the past 25 years, the 5-year relative survival rate for all stages combined has increased from 68% to almost
100%.
Skin Cancer
• More than 1 million estimated new cases of basal cell and squamous cell cancers occur annually.
• 76,380 estimated new cases of melanoma occur annually.
• Melanoma is 10 times more common in Caucasians than in other races.
• 10,130 estimated deaths occur annually from melanoma.
• Basal cell and squamous cell cancers are nearly 100% curable if detected at the localized stage.
• The 5- and 10-year relative survival rates for melanoma are 91% and 89%, respectively.
• For localized melanoma (84% of melanoma cases), the 5-year survival rate is 98%.
• Overall survival rates are 63% and 16% for regional and metastatic stage disease, respectively.
Note. Based on information from American Cancer Society, 2014, 2015a, 2016b.

vidual patient risk assessments, or targeting
specific populations for outreach efforts.

Levels of Prevention
Three levels of prevention exist: primary,
secondary, and tertiary. Although the term prevention is used frequently in cancer control, it

is important to distinguish the different levels
of prevention because of the different focus for
each.
Primary cancer prevention encompasses a
healthy lifestyle and includes all measures
to avoid carcinogen exposure and promote
health. Primary prevention is what individuals
typically consider when the term prevention is
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Figure 3-3. Female Breast Cancer Incidence and Mortality

Number of New Cases and Deaths per 100,000: The number of new cases of female breast cancer was 125.0
per 100,000 women per year. The number of deaths was 21.5 per 100,000 women per year. These rates are ageadjusted and based on 2009–2013 cases and deaths.
Lifetime Risk of Developing Cancer: Approximately 12.4 percent of women will be diagnosed with female breast
cancer at some point during their lifetime, based on 2011–2013 data.
Prevalence of This Cancer: In 2013, there were an estimated 3,053,450 women living with female breast cancer in
the United States.
Note. From “SEER Stat Fact Sheets: Female Breast Cancer,” by National Cancer Institute Surveillance, Epidemiology, and End Results
Program, n.d. Retrieved from http://seer.cancer.gov/statfacts/html/breast.html.

Figure 3-4. Female Breast Cancer Survival by Stage
Cancer stage at diagnosis, which refers to extent of a cancer in the body, determines treatment options and has a
strong influence on the length of survival. In general, if the cancer is found only in the part of the body where it started,
it is localized (sometimes referred to as stage 1). If it has spread to a different part of the body, the stage is regional or
distant. The earlier female breast cancer is caught, the better chance a person has of surviving five years after being
diagnosed. For female breast cancer, 61.4% are diagnosed at the local stage. The 5-year survival for localized female
breast cancer is 98.8%.

Percent of Cases by Stage

5-Year Relative Survival

Note. From “SEER Stat Fact Sheets: Female Breast Cancer,” by National Cancer Institute Surveillance, Epidemiology, and End Results
Program, n.d. Retrieved from http://seer.cancer.gov/statfacts/html/breast.html.
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Figure 3-5. Percent of New Breast Cancer
Cases by Age

Female breast cancer is most common in middleaged and older women. Although rare, men can
develop breast cancer as well. The number of new
cases of female breast cancer was 125.0 per 100,000
women per year based on 2009–2013 cases.
Note. From “SEER Stat Fact Sheets: Female Breast Cancer,”
by National Cancer Institute Surveillance, Epidemiology, and
End Results Program, n.d. Retrieved from http://seer.cancer
.gov/statfacts/html/breast.html.

used. It refers to measures for the prevention of
disease, such as immunizing against childhood
diseases, avoiding tobacco products, eating a
healthy diet, exercising regularly, and reducing
exposure to ultraviolet rays. Primary prevention measures for malignancy reduce the risk
of developing cancer; however, even when such
measures are implemented consistently, some
individuals will still develop malignancy. The
focus of primary prevention is to prevent a cancer from ever developing or to delay the development of a malignancy. For individuals with
a particularly high risk of developing a cancer
(such as those with a known genetic predisposition), primary prevention may include the use
of chemopreventive agents or prophylactic surgery to prevent or significantly reduce the risk
of developing a malignancy (ACS, 2014, 2015c;
Rodriguez-Bigas & Möeslein, 2013; Zagouri et
al., 2013).
Secondary cancer prevention refers to the
early detection and treatment of subclini-

cal, asymptomatic, or early disease in people
without obvious signs or symptoms of cancer.
Secondary cancer prevention includes identifying people who are at risk for developing malignancy and implementing appropriate screening recommendations based on the
risk assessment (Craft, 2014; Edwards et al.,
2013; Smith, Brooks, Cokkinides, Saslow, &
Brawley, 2013). Screening may include physical examinations, self-examinations, radiologic procedures, laboratory tests, or other
examinations. Examples of secondary cancer prevention include the use of the Pap
test to detect cervical cancer, mammography to detect a nonpalpable breast cancer, or
colonoscopy to detect and remove a polyp or
early colon cancer (ACS, 2016b).
Screening tests seek to decrease the morbidity and mortality associated with cancer
(ACS, 2016b; Plescia, Richardson, & Joseph,
2012; Smith et al., 2014). Following a positive
screening test, further diagnostic testing is
required to determine if a malignancy exists.
More recently, screening for genetic or molecular markers that put one at high risk for
developing cancer includes a specialized form
of cancer screening that allows for risk clarification in an individual or family (see Chapter 4).
The focus of secondary cancer prevention is
to detect a cancer before symptoms are readily evident. The premise of early detection is
that treatment will be less complicated, associated with fewer side effects and decreased morbidity, and lead to improvement in both quality
and quantity of life (Smith et al., 2014).
Tertiary cancer prevention includes monitoring for and preventing recurrence of the originally diagnosed cancer and screening for second primary cancers and long-term effects of
treatment in cancer survivors (Corkum et al.,
2013). Examples of tertiary prevention include
monitoring for early signs of recurrence using
tumor markers or detecting second primary
malignancies early in long-term survivors.
Because of the ever-growing population of can-

Chapter 3. Cancer Epidemiology and Prevention

■

45

Figure 3-6. Number of New Cases of Breast Cancer by Race/Ethnicity (Per 100,000 Women)

Note. From “SEER Stat Fact Sheets: Female Breast Cancer,” by National Cancer Institute Surveillance, Epidemiology, and End Results
Program, n.d. Retrieved from http://seer.cancer.gov/statfacts/html/breast.html.

cer survivors, tertiary prevention is becoming more important. The aim of this form of
prevention is to detect complications and second cancers in long-term survivors when treatment is most likely to be effective and to ultimately improve their quality of life. More and
more efforts are being focused on helping survivors engage in healthier behaviors to prevent
additional cancers, especially through weight
control, healthier diets, exercise, tobacco cessation, and avoidance of exposure to ultraviolet light (ACS, 2016c). The National Cancer
Institute established the Office of Cancer Survivorship in 1996 to help address the needs of
this large population. Current estimates suggest that at least 14.5 million Americans with a
history of cancer were alive as of January 2014
(ACS, 2016b). See Chapter 34 for more information on cancer survivorship.

Figure 3-7. Percent of Breast Cancer Deaths
by Age Group

Note. From “SEER Stat Fact Sheets: Female Breast Cancer,”
by National Cancer Institute Surveillance, Epidemiology, and
End Results Program, n.d. Retrieved from http://seer.cancer
.gov/statfacts/html/breast.html.
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Figure 3-8. Recent Trends in Breast Cancer Incidence, Mortality, and Survival

Note. From “SEER Stat Fact Sheets: Female Breast Cancer,” by National Cancer Institute Surveillance, Epidemiology, and End Results
Program, n.d. Retrieved from http://seer.cancer.gov/statfacts/html/breast.html.

Risk Factors and Risk
Assessment
A risk factor is a trait or characteristic that
is associated with a statistically significant
increased likelihood of developing a disease.
Risk factors do not predict who will certainly
have a cancer, but rather who has an increased
chance of developing the disease. Individuals who develop a malignancy may have multiple risk factors or none at all. The risk factor
assessment is important because it guides recommendations for cancer prevention and early
detection (Weitzel, Blazer, MacDonald, Culver,
& Offit, 2011).

Absolute Risk
Absolute risk is a measure of the occurrence
of cancer, either incidence (new cases) or mortality (deaths), in the general population. Absolute risk is helpful when a patient needs to
understand what the chances are for all people

in a population of developing or dying of a particular disease. Absolute risk can be expressed
either as the number of cases for a specified
denominator (e.g., 131 cases of breast cancer
per 100,000 women annually) or as a cumulative risk up to a specified age (e.g., one in eight
women will develop breast cancer if they live to
age 85) (ACS, 2016b). See Table 3-1 for a list of
absolute risk factor figures.
Another way to express absolute risk is to discuss the average risk of developing a cancer at a
certain age. This is also referred to as cumulative
risk. It is a helpful statistic when trying to give
an individual a perspective on risk for a specific
cancer both in the present and projected over
time (see Figure 3-5). For example, a woman’s
risk of developing breast cancer may be 2% at
age 50, but at age 85, it might be approximately
13%. Risk estimates will be much different for
a 50-year-old woman than for an 85-year-old
woman, as approximately 50% of the cases of
breast cancer occur after the age of 65 (ACS,
2015a, 2016b).
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Table 3-1. Absolute Risk Figures for
Selected Cancers
Cancer

Males

Breast

–

Females
1 in 8
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age 40 without a diagnosis of breast cancer, she
has passed through 0.5% of her risk, so her lifetime risk is 12.3% minus 0.5%, which equals
11.8%. Thus, when she reaches age 70 without
a diagnosis of breast cancer, her risk is 4.6%
(12.3 – 0.5 – 1.4 – 2.3 – 3.5 = 4.6%). Time must
always be considered for the cumulative absolute risk figure to be meaningful (ACS, 2016b;
Gordis, 2014).

Prostate

1 in 7

–

Colorectal

1 in 21

1 in 23

Lung

1 in 14

1 in 17

Melanoma

1 in 33

1 in 52

Relative Risk

Uterus

–

1 in 3

Ovary

–

1 in 66

Cervix

–

1 in 157

Leukemia

1 in 57

1 in 82

Kidney

1 in 49

1 in 83

All sites

1 in 2

1 in 3

The term relative risk refers to a comparison
of the incidence or deaths among those with a
particular risk factor compared to those without the risk factor. By reviewing relative risk factors, individuals can determine their risk factors and thus better understand their personal
chances of developing a specific cancer as compared to individuals without such risk factors.
If the risk for a person with no known risk factors is 1.0, one can evaluate the risk of those
with risk factors in relation to this figure. Relative risk is only helpful if the anchor to which
the comparison is being made is clearly identified. In general, it is a comparison to someone
who does not have the risk factor. A number
greater than 1.0 suggests increased risk; a num-

Note. Based on information from American Cancer Society,
2016b; Smith et al., 2014.

Individuals need to understand that certain
assumptions are made to reach an absolute risk
figure for a particular cancer. For example,
the one-in-eight figure describes the “average”
risk of breast cancer in Caucasian American
women, and the calculation takes into consideration other causes of death over the life
span (see Table 3-2). This figure will overestimate breast cancer risk for some women with
no risk factors and underestimate the risk for
women with several risk factors. For those with
a genetic predisposition for developing the disease, it will greatly underestimate the risk. What
this statistic actually means is that the average
woman’s breast cancer risk is 0.5% to age 40,
1.4% to age 50, 2.3% to age 60, 3.5% to age 70,
and 4.6% from age 70 on. The 12.3% or one-ineight risk is obtained by adding the risk in each
age category (0.5 + 1.4 + 2.3 + 3.5 + 4.6 = 12.3).
When a woman who has an average risk reaches

Table 3-2. Absolute Risk of Women
Developing Breast Cancer Over Time
Age (Years)

Risk

Up to 40

0.76% (1 in 169)

41–50

1.9% (1 in 53)

51–59

2.3% (1 in 44)

60–69

3.49% (1 in 29)

70 and older

3.84% (1 in 15)

Over lifetime

12.29% (1 in 8)

Note. Based on information from American Cancer Society,
2015a, 2016b.
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ber less than 1.0 suggests a possible protective
factor (ACS, 2016b; Gordis, 2014).
Table 3-3 illustrates some of the relative risk
factors for developing colorectal cancer. The
data show that a smoker is 1.2 times more likely
to develop colorectal cancer than a nonsmoker.
A person who takes aspirin daily may be less
likely to develop colorectal cancer; this relative
risk factor implies that aspirin may be protec-

Table 3-3. Selected Relative Risk Factors for
Colorectal Cancer
Risk Factor

Relative Risk

Smoking

1.2

Obesity (body mass index 30+)

1.2

Physical activity (20+ hours/week)

0.7*

High vegetable consumption (5+
servings/day)

0.9*

Red meat consumption (2+ servings/week as a main dish)

1.2

Alcohol consumption (> 1 drink per
day)

1.6

Diabetes

1.2

One first-degree relative with
colorectal cancer

2.2

More than one first-degree relative
with colorectal cancer

4.0

Relative with colorectal cancer diagnosed before age 45

3.9

Regular daily use of aspirin or nonsteroidal anti-inflammatory drugs

0.6–0.7*

No sigmoidoscopy or colonoscopy
in last 10 years in an individual 60
years or older

1.4–3.9

* A number less than 1.0 indicates a protective effect or risk
reduction.
Note. Based on information from American Cancer Society,
2014; Aune et al., 2011; Freedman et al., 2009.

tive against colorectal cancer. It is not possible
in most cases to mathematically add up risk factors. However, if a person has multiple risk factors, especially those with a higher relative risk,
screening guidelines may need to be modified
(ACS, 2016b).
For breast cancer, models are available that
calculate one’s risk based on multiple factors.
The most commonly used is the Gail model,
which has undergone multiple revisions and is
available at www.cancer.gov/bcrisktool (Gail &
Mai, 2010). It requires the clinician to ensure
that data are collected as accurately as possible.
The tool generates and communicates results
in both five-year and lifetime risks and provides
an explanation as to why the risk is increased.
It encourages the woman to discuss the results
with her healthcare provider.
However, the Gail model excludes some
well-known predictors. The method used by
the Breast Cancer Risk Assessment Tool (Gail
model) to calculate the risk of invasive breast
cancer is not accurate for women with a history
of ductal or lobular carcinoma in situ. In addition, the tool cannot accurately predict the risk
of another breast cancer developing in women
who have a previous history of breast cancer. It
does not include family history of ovarian cancer, ages at which relatives were diagnosed with
breast cancer, affected second-degree relatives,
or paternal family history. Because of these
limitations, the model underestimates risk for
women who have genetic mutations and overestimates risk for women who have some family history of breast cancer but do not have a
genetic mutation. The Gail model is best used
for women with a minimal to moderate family history of breast cancer and represents an
attempt to combine relative risk factors for a
commonly diagnosed cancer (Gail & Mai, 2010;
Matsuno et al., 2011).
For most of the major cancers, relative risk
data are available. The National Cancer Institute provides fact sheets that explain specific
cancer risk factors for the general public, which
can be helpful for patient education. This list
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is continually updated at www.cancer.gov/
publications/fact-sheets#Risk+Factors+and
+Possible+Causes.

Attributable Risk
Attributable risk is the amount of disease
within a population that could be prevented by
the alteration of a risk factor. Attributable risk
has important implications for public health
policy. A risk factor could be associated with a
very large relative risk but be restricted to a few
individuals, so changing it would only benefit a
small group. Conversely, some risk factors that
can be altered could potentially decrease the
morbidity and mortality associated with malignancy in a large number of people. Smoking is
a perfect example. ACS has estimated that one
in five (443,000) premature deaths each year in
the United States can be attributed to smoking
(ACS, 2016b). An additional 8.9 million people are affected by chronic disease related to
smoking. Smoking accounts for 30% of all cancer deaths and 87% of lung cancer deaths (U.S.
Public Health Service, 2014). Clearly, altering
this risk factor could significantly affect cancerassociated morbidity and mortality in the
future.

Risk Factor Assessment
Goals of Risk Assessment
The goals of cancer risk assessment and
counseling are to (a) provide accurate information about the genetic, biologic, and environmental factors related to an individual’s risk
of developing cancer, (b) formulate appropriate recommendations for primary and secondary prevention, and (c) offer emotional and
psychosocial support to facilitate adjustment
to risk information and promote adherence
to prevention and early detection recommendations (Fagerlin, Zikmund-Fisher, & Ubel,
2011). Risk quantification also guides public
policy for the allocation of funds for screening.
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Screening is most likely to be recommended
for cancer sites for which reasonable screening tests exist, incidence is substantial, risks are
understood, and screening directly affects the
morbidity and mortality associated with the disease (Smith et al., 2014).
Risk assessment drives the recommendations for screening. It is crucial for patients
and healthcare providers alike to understand
the importance of an accurate assessment.
Patients need to understand that the more
complete and accurate the data, the better the
risk assessment and the more likely that appropriate screening and prevention strategies will
be selected. If risk is underestimated, routine
screening maneuvers may not be adequate. If
risk is overestimated, expensive and potentially
unnecessary screening may be implemented
(Croswell, Ransohoff, & Kramer, 2010).
An example of the importance of accurate
risk assessment and recommendation of subsequent screening modalities would be the use
of breast magnetic resonance imaging (MRI)
in women with an increased risk (greater than
20%) or a documented genetic predisposition
for developing breast cancer. ACS recommends
the use of breast MRI with mammography starting at age 30 in such women (ACS, 2015a). The
National Comprehensive Cancer Network®
(NCCN®) recommends annual breast MRI
starting at age 25 and breast MRI alternating
with mammography starting at age 30 (NCCN,
2016). If a woman does not have a genetic predisposition or substantially increased risk for
developing breast cancer, such screening is
probably unnecessary, exposes the woman to
additional radiation, and is very costly. However, in a woman with a high risk for developing breast cancer, the use of mammography
and breast MRI starting at age 30 may be a very
effective strategy to detect breast cancer early,
when it is most likely to be treatable. Thus, the
risk assessment demands that the patient provide accurate and complete information. The
healthcare professional collecting the data
needs to ask questions in such a way that elic-
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its complete information. The healthcare provider also must use the information to select
the appropriate screening test so that resources
are used wisely and the patient has a reasonable expectation of the early detection of cancer. Finally, the healthcare provider needs
to explain what the risk factors mean to the
patient in understandable terms and how the
risk factors guide decisions for screening recommendations.
Risk factor assessment is challenging to do
and is not complete until the patient has an
accurate understanding of his or her risk. Risk
assessment can be confusing and frightening
to patients. Not all risk factors are amenable to
change. This is the case with many risk factors
for breast cancer. Individuals cannot change
their sex, age, family history, or age at menarche. If the risk factors are perceived as great
in number, the individual may be too overwhelmed to engage in screening. If the risk
factors can be modified or eliminated (such
as tobacco and alcohol use or a high-fat diet),
it is possible for an individual to decrease the
risk of developing cancer. In such cases, it is
important for the nurse to provide education
and support to modify risk factors whenever
possible.

Elements of Risk Assessment
Basic elements of a cancer risk assessment
include the patient’s medical history, history
of exposure to carcinogens in daily living, and
detailed family history (see Figure 3-9). Once
all information is gathered, it must be communicated to the patient in understandable
terms. Often this is accomplished by using various risk calculations, such as absolute risk, relative risk, attributable risk, or specific models
for various cancers (such as the Gail model for
breast cancer risk). It is important for patients
to understand that a general limitation of risk
assessment is that no model completely and
accurately explains an individual’s risk for
developing a particular cancer (Fagerlin et al.,
2011).

The family history should focus on first- and
second-degree relatives and include at least
three generations (Bennett, French, Resta, &
Doyle, 2008). This includes an assessment of
both paternal and maternal families because
many autosomal dominant syndromes can be
passed through either the father or mother
(Riley et al., 2012). This typically is displayed
in a pedigree (see Figure 3-10). First-degree
relatives include parents, siblings, and children. Because first-degree relatives share 50%
of their genes, these relatives are most likely to
inherit similar genetic information. Information about second-degree relatives also can be
helpful. Second-degree relatives include grandparents, aunts, and uncles. Second-degree relatives have 25% of their genes in common. In
particular, older second-degree relatives can
provide important information about genetic
risk because they would have been expected
to manifest an early-onset cancer if a hereditary trait is present in the family. The pedigree also should include nieces and nephews
because these younger family members can
provide information about childhood cancers,
which also has implications for the genetic risk
assessment. Third-degree relatives (cousins,
great-aunts and great-uncles, and great grandparents) also can be included, but the accuracy
of reports on these relatives is not always high.
These relatives share 12.5% of the same genes.
Once documented, this information should
be stored in a standard pedigree format (see
Figure 3-10). Pedigrees can be helpful in families with multiple cases of malignancy to teach
concepts of genetics, clarify relationships, and
provide a quick reference. They can be drawn
by hand or by using computer software and
should be updated on a regular basis.
The family history provides an organized way
to document the risk factors related to family
history, such as if a relative is alive or dead, age
at death if applicable, significant medical diagnoses, or a diagnosis of cancer. Space can be
provided to describe in detail the specific type
of cancer, age at diagnosis, and other character-
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Figure 3-9. Suggested Elements in a Cancer Screening Form
This includes the information a healthcare provider may want to have accessible in a chart and components to be documented for a cancer risk assessment. The provider needs to document not only risk but also what education and
counseling were provided.
Face Sheet
• Name
• Social Security number
• Address
• Occupation
• Telephone number(s)
• Primary physician
• Date of birth
• Sex
• Past surgeries and medical problems
Family History
• Father
• Mother
• Sisters
• Brothers
• Maternal
–– Grandmother
–– Grandfather
–– Aunts
–– Uncles
• Paternal
–– Grandmother
–– Grandfather
–– Aunts
–– Uncles
• Children
• Grandchildren

Male Risk Assessment
• Family history of cancer
–– Prostate
–– Colon/polyps
–– Testicular
–– Skin/melanoma
–– Breast/gynecologic
• Medical history
–– Human papillomavirus (HPV)
vaccination
–– Previous cancer screening
–– History of colorectal polyps
• Lifestyle history
–– High-fat diet
–– Chemical exposure
–– Light/fair complexion
–– Previous skin cancer/nevi
removal
–– Previous x-ray exposure
–– Sun exposure
–– Tanning bed use
–– Tobacco use
–– Alcohol use

Female Risk Assessment
• Family history of cancer
–– Breast
–– Colon/polyps
–– Ovarian
–– Uterine
–– Skin/melanoma
• Reproductive history
–– Menarche
–– Menopause
–– Hormone history
–– Pregnancy history
–– Early parity
–– Previous breast biopsies
–– Early first coitus; multiple partners
–– History of cervical dysplasia
–– Exposure to diethylstilbestrol
–– Infertility
–– HPV vaccination
• Medical history
–– Previous cancer screening
–– History of colorectal polyps
–– Hypertension
–– Diabetes
–– Obesity
• Lifestyle history
–– High-fat diet
–– Chemical exposure
–– Light/fair complexion
–– Previous skin cancer/nevi
removal
–– Previous x-ray exposure
–– Sun exposure
–– Tanning bed use
–– Tobacco use
–– Alcohol use

Risk Assessment Calculations
• Pedigree
• Risk calculations for developing a particular cancer
• Risk calculations for having a mutation

Note. From “Cancer Risk Assessment: Conceptual Considerations for Cancer Genetics,” by S.M. Mahon, 1998, Oncology Nursing
Forum, 25, p. 1544. Copyright 1998 by Oncology Nursing Society. Adapted with permission.
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Figure 3-10. Pedigree Demonstrating
Potential Hereditary Risk

This is a typical pedigree. The arrow points to the proband, which is the spokesperson for the family and
the point of reference for calculating risk of developing
cancer and hereditary risk. Circles represent females
and squares represent males. A slash represents a
deceased person. Filled-in circles and squares represent people affected with the cancer(s) of interest.
The age at diagnosis and site of cancer is recorded,
as well as the current age or the age at death. A pedigree typically includes three generations.

istics, such as if a breast cancer was premenopausal or bilateral. The proband is the spokesperson for any family receiving a hereditary
risk assessment. The proband may or may not
be diagnosed with cancer. Specific knowledge
may influence recommendations for screening.
Taking a detailed family history is not only useful for cancer risk assessment but also is the first
step in identifying families with a possible hereditary predisposition to malignancy and other illnesses. Healthcare providers should ask patients
about specific relatives and their health individually rather than asking a more general question
such as “Have any of your relatives been diagnosed with cancer?” After gathering the family
history, it is important to recheck whether any of
the patient’s relatives have been diagnosed with
these cancers. Patients often forget to provide

this information, and reiterating this question
provides valuable information. Key indicators of
hereditary cancer are shown in Figure 3-11 and
are discussed in more detail in Chapter 4 (Weitzel et al., 2011).
Assessment of past medical history and personal history factors that may increase the risk
of developing cancer should be documented.
This can include information such as menstrual history, hormonal exposures, or exposures to other carcinogens such as ultraviolet light or tobacco. Many of these risk factors
(such as age at menarche) are not within an
individual’s control and are not amenable to
primary prevention efforts. However, some
lifestyle factors are within the individual’s con-

Figure 3-11. Key Indicators of a Hereditary
Predisposition for Developing Cancer
The following factors should be considered after gathering the family history. The presence of one or more
criteria may suggest a hereditary predisposition and
warrant a referral to a genetics professional.
• A cluster of the same cancer in close relatives
(breast, colon, uterine, ovarian, melanoma)
• Cancer occurring at a younger age than expected
in the general population (breast cancer before age
45; colon cancer before age 50)
• More than one primary cancer in one person (colon
and endometrial; breast and ovarian)
• Evidence of autosomal dominant inheritance (two
or more generations affected, with both males and
females affected)
• Bilateral cancer in any paired organ (bilateral breast
cancer)
• Cancers in an organ that are multifocal (multiple,
early breast cancers)
• Any pattern of cancer associated with a known cancer syndrome
• Cancers occurring more frequently in a family than
are expected by chance in the absence of known
environmental and lifestyle risk factors
• Rare cancers such as male breast cancer, ovarian
cancer, or pheochromocytomas
• Presence of premalignant conditions (more than 20
lifetime colorectal adenomas, dysplastic nevi)
Note. Based on information from Mahon, 2011; Riley et al.,
2012; Weitzel et al., 2011.
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trol and serve as a framework for providing
education about primary prevention efforts
(ACS, 2015c, 2016b).

Risk Communication
After all risk data are collected, the clinician must assimilate the risk factors and provide the patient with information about them
for each of the major cancers. For example,
early menarche, nulliparity, and late menopause are risk factors for both breast and endometrial cancer. Patient communication should
include a discussion of the risk for developing
both of these cancers. Risk can be communicated to patients in different formats, including pie charts, graphs, and risk ladders, as well
as through highlighting the pedigree, and it
often is best to use several means (Edwards
et al., 2013; Klein & Stefanek, 2007). This can
include absolute, relative, and attributable risk.

Primary Cancer Prevention
Overall, an estimated 25%–30% of cancers
are due to tobacco use, 30%–35% are linked
to diet and inactivity, and about 15%–20% are
due to infections, radiation, stress, and environmental pollutants (ACS, 2015c, 2016b). Many
cancers undoubtedly could be prevented by
adopting a healthier diet and lifestyle, as well
as large-scale use of direct prevention measures such as the human papillomavirus vaccine. A large portion of the Healthy People
2020 guidelines that pertain to cancer could be
achieved with implementation of primary cancer practices (see Figure 3-12) (Healthy People
2020, n.d.).

Diet and Exercise
Evidence suggests that one-third of the more
than 589,000 cancer deaths in the United States
each year can be attributed to diet and physical
activity habits, including being overweight or
obese (ACS, 2015c). ACS has published recom-
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Figure 3-12. Summary of Healthy People
2020 Objectives for Cancer
• Increase the number and quality of populationbased cancer registries.
• Reduce the following death rates:
–– Overall cancer death rate from 179.3 to 161.4 per
100,000 population
–– Lung cancer death rate from 50.6 to 45.5 per
100,000 population
–– Breast cancer death rate from 23 to 20.7 per
100,000 females
–– Cervical cancer death rate from 2.4 to 2.2 per
100,000 females
–– Colorectal cancer death rate from 17.1 to 14.5
per 100,000 population
–– Oral cancer death rate from 2.5 to 2.3 per
100,000 population
–– Prostate cancer death rate from 24.2 to 21.8 per
100,000 males
–– Melanoma death rate from 2.7 to 2.4 per 100,000
population
• Increase the following secondary prevention measures:
–– Proportion of women aged 40 and older who
have had breast screening based on the current
guidelines from 73.7% to 81.1%
–– Number of females who have had cervical cancer
screening based on the most current guidelines
from 84.5% to 93%
–– Proportion of adults who undergo colorectal cancer screening based on the most current guidelines from 51.2% to 70.5%
Note. Based on information from Healthy People 2020, n.d.

mendations for a healthier lifestyle to reduce
cancer risk; these same guidelines are likely to
also reduce risk from cardiovascular problems
(see Figure 3-13).
A diet rich in fruits and vegetables appears
to be important for cancer risk reduction.
Research suggests that the body uses certain
nutrients in fruits and vegetables to protect the
body against the tissue damage that occurs constantly as a result of normal metabolism (oxidation). Because such damage is associated with
increased cancer risk, the so-called antioxidant
nutrients are thought to protect against cancer
(Kushi et al., 2012). Antioxidants include vita-
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Figure 3-13. Summary of American Cancer
Society Recommendations for Diet and
Exercise
Maintain a healthy weight throughout life.
• Balance caloric intake with physical activity.
• Avoid excessive weight gain throughout life.
• Achieve and maintain a healthy weight if currently
overweight or obese.
Adopt a physically active lifestyle.
• Adults: Engage in at least 150 minutes of moderateintensity or 75 minutes of vigorous-intensity activity
each week.
• Children and adolescents: Engage in at least 1 hour
of moderate- or vigorous-intensity activity each day,
with vigorous-intensity activity occurring at least 3
days each week.
• Limit sedentary activity.
Eat a healthy diet, with an emphasis on plant
sources.
• Eat 5 or more servings of a variety of vegetables
and fruits each day.
• Choose whole grains instead of processed (refined)
grains.
• Limit consumption of processed and red meats.
• Drink no more than 1 alcoholic drink per day for
women or 2 per day for men.
Note. Based on information from American Cancer Society,
2015c, 2016b; Kushi et al., 2012.

min C, vitamin E, carotenoids, and many phytochemicals.
Being overweight or obese is clearly associated with an increased risk for developing
many cancers, including breast cancer in postmenopausal women, colon cancer, endometrial cancer, adenocarcinoma of the esophagus, and kidney cancer (ACS, 2016b). Evidence
is highly suggestive that obesity also increases
the risk for cancers of the pancreas, gallbladder, thyroid, ovary, and cervix, and for multiple
myeloma, Hodgkin lymphoma, and aggressive
prostate cancer (ACS, 2015c).
The link between body weight and cancer risk is believed to stem from multiple
effects on fat and sugar metabolism, immune
function, hormone levels (including insulin

and estradiol), and cell growth (Kushi et al.,
2012). Recent studies have suggested that losing weight may reduce the risk of breast cancer (ACS, 2015c). Although knowledge about
the relationship between weight loss and cancer risk is still limited, individuals who are overweight or obese should be encouraged and supported in their efforts to reduce their weight
(Thompson, 2010).
Educating individuals about ways to achieve
a healthy body weight is an important nursing
responsibility. Many individuals know this is
important but need encouragement and support from a healthcare provider to actually
implement effective interventions. To achieve
this goal, one must balance energy intake (food
and beverage consumption) with energy expenditure (physical activity). Excess body fat can
be reduced by decreasing caloric intake and
increasing physical activity. For most adults, a
reduction of 50–100 calories per day may prevent gradual weight gain, whereas a reduction of
500 or more calories per day is a common initial
goal in weight loss programs (Kushi et al., 2012).
Research suggests that up to 60 minutes per day
of physical activity at a moderate to vigorous
intensity may be needed to prevent weight gain,
but as much as 60–90 minutes per day of moderate-intensity physical activity may be needed
to help sustain weight loss for previously overweight people (ACS, 2015c; Kushi et al., 2012).
Patients should receive information about the
importance of regular physical activity.

Alcohol Use
People who drink alcohol should limit their
intake to no more than two drinks per day for
men and one drink a day for women (ACS,
2015c; Kushi et al., 2012). The recommended
limit is lower for women because of their smaller
body size and slower metabolism of alcohol. A
drink is defined as 12 ounces of beer, 5 ounces
of wine, or 1.5 ounces of 80-proof distilled spirits. Alcohol consumption is a known etiologic
factor associated with cancers of the mouth,
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pharynx, larynx, esophagus, and liver, especially
with intake of more than two drinks per day, and
also is associated with an increased risk of breast
and colorectal cancer (Kushi et al., 2012).

Tobacco Cessation
Tobacco use remains the single largest preventable cause of disease and premature death
in the United States (ACS, 2015c). Smoking
accounts for $193 billion in healthcare expenditures and productivity losses (ACS, 2015c). A
goal of the Healthy People 2020 initiative is to
reduce the lung cancer death rate from 50.6
deaths per 100,000 people to 45.5 deaths per
100,000 people (Healthy People 2020, n.d.).
Approximately 87% of lung cancer deaths are
attributed to smoking (ACS, 2015c). More people die of lung cancer than of colon, breast,
and prostate cancers combined. Tobacco use
also increases the risk of cancers of the mouth,
nasal cavities, larynx, pharynx, esophagus,
stomach, pancreas, kidney, bladder, and cervix,
as well as leukemia.
The addictive properties of tobacco should
not be underestimated (ACS, 2015c; U.S. Public Health Service, 2014). Most smokers become
addicted to tobacco before they are old enough
to legally buy cigarettes. Addiction develops rapidly in those who experiment with tobacco. Most
adolescents who become regular smokers continue to smoke into adulthood. Because the likelihood of developing smoking-related cancers
such as lung cancer increases with the duration
of smoking, those who start at a younger age and
continue to smoke are at highest risk.
People who stop smoking before age 50 cut
their risk of dying in the next 15 years in half
compared to those who continue to smoke (ACS,
2015c; Wallace, 2011). Individuals who are current smokers also should be informed that the
more immediate preventive health priority is the
elimination of tobacco use altogether, as smoking cessation offers the most effective means of
reducing the risk of premature mortality from
lung cancer (Cokkinides et al., 2009).
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Secondhand smoke also increases the risk
for lung cancer. A nonsmoker who lives with a
smoker has about a 20%–30% greater risk of
developing lung cancer. Secondhand smoke is
the attributed cause for more than 3,000 lung
cancer deaths annually (ACS, 2015c).
Comprehensive tobacco control programs aim to reduce tobacco use and the disease, disability, and death associated with it.
The goals of comprehensive tobacco control
include preventing the initiation of tobacco
use, especially in young people; promoting
tobacco cessation in current users; and eliminating secondhand smoke. These goals are
best accomplished by applying a mix of economic, policy, regulatory, educational, social,
and clinical strategies. Effective interventions
to reduce tobacco use that currently are mandated by law in many states include increases
in excise taxes, restrictions on smoking in
public places, and anti-tobacco media campaigns (ACS, 2015c; U.S. Public Health Service, 2014).

Ethnic Differences
Knowledge of the overall trends in cancer incidence and mortality rates, particularly
among individuals in certain age groups or
racial and ethnic groups, can help oncology
nurses to identify populations who are at risk.
These data are readily available in ACS’s Cancer
Facts and Figures publications, as well as through
the SEER Program (ACS, 2015b, 2016a). These
populations may require specialized prevention or early detection programs. If these individuals live within certain communities, efforts
can be made to provide targeted prevention
and early detection strategies that are culturally acceptable.

Conclusion
Knowledge and integration of epidemiologic concepts is essential in oncology nursing
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practice. These concepts have implications for
risk assessment, prevention recommendations,
screening strategies, and monitoring of the
effectiveness of various therapies. See the case
study for an example of a risk assessment and
recommendations.
Epidemiologic data are presented in numerous formats. Nurses can use this information
when educating patients, devising screening
or prevention programs, conducting clinical
research, and monitoring the effectiveness of
therapy.

Risk assessment is central to making appropriate recommendations for the prevention
and early detection of cancers. Nurses need
to provide patients with accurate information
about risks and the various risk estimates.
The importance of primary cancer prevention efforts should not be underestimated.
Nurses serve as key educators of the importance of these measures, especially primary
prevention efforts targeted at improving diet,
increasing physical activity, reducing alcohol
intake, and eliminating tobacco use.

Case Study
A 39-year-old African American woman presents to the Cancer Screening Center for risk assessment and
recommendations for the prevention and early detection of cancer. The clinician gathers her family history,
medical history, and lifestyle factors. The clinician then constructs a pedigree and completes the Gail model
for breast cancer risk assessment. Risk factors for the major cancers are noted. The patient receives recommendations for cancer screening.
Risk Assessment
• Family history of cancer
–– Breast: paternal grandmother, mother, maternal aunt
–– Colon/polyps: maternal uncle
–– Ovarian: none
–– Uterine: none
–– Skin/melanoma: none
• Reproductive history
–– Age at menarche: 12
–– Age at menopause: not applicable; regular menses
–– Hormone history: no endogenous hormone use
–– Pregnancy history: G0
–– Early parity: not applicable
–– Previous breast biopsies: age 36—atypical hyperplasia
–– Early first coitus/multiple partners: denies
–– History of cervical dysplasia: no history of abnormal Pap tests; done on annual basis without exception
–– Exposure to diethylstilbestrol: denies
–– Infertility: unsure; has not attempted to get pregnant
• Medical/lifestyle history
–– Hypertension: denies, blood pressure = 126/72 mm Hg
–– Diabetes: denies
–– Obesity: height = 58 inches; weight = 166 pounds
–– Exercise: walks an average of 20 minutes per day
–– High-fat diet: states eats meat daily and some fast food two to three times per week
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–– Light/fair complexion: no
–– Previous skin cancer/nevi removal: denies
–– Previous x-ray exposure: denies
–– Sun exposure: moderate
–– Tanning bed use: denies
–– Chemical exposure: denies
–– Tobacco use: denies
–– Alcohol use: less than three beverages per month
–– Surgeries: none except breast biopsy
–– Current medications: none
Risk Assessment (Increased Risk)
• Uterine: nulliparous
• Ovarian: nulliparous
• Cervix: none identified
• Colon: family history of polyps
• Head and neck: none identified
• Skin/melanoma: none
• Breast: family history, nulliparous, previous breast biopsy, increased risk per Gail model
Gail Model
• 5-year risk of developing breast cancer
–– This woman (age 39): 1.8%
–– Average woman (age 39): 0.5%
–– Explanation: Based on the information provided, the woman’s estimated risk for developing invasive
breast cancer over the next 5 years is 1.8% compared to a risk of 0.5% for a woman of the same age
and race/ethnicity from the general U.S. population. This calculation also means that the woman’s risk of
NOT getting breast cancer in the next 5 years is 98.2%.
• Lifetime risk of developing breast cancer
–– This woman (to age 90): 27.3%
–– Average woman (to age 90): 10%
–– Explanation: Based on the information provided, the woman’s estimated risk of developing invasive
breast cancer over her lifetime (to age 90) is 27.3% compared to a risk of 10% for a woman of the same
age and race/ethnicity from the general U.S. population.
Recommendations
• Consider referral to a genetics professional because of family history of triple-negative breast cancer.
• Encourage a plan of a low-fat diet high in vegetables and fruits.
• Continue regular exercise and try to increase intensity.
• Decrease ultraviolet light exposure, use sunscreen and protective clothing, and assess skin regularly for
changes.
• Consider annual mammography and professional examination and monthly breast self-examination. Begin
mammography certainly by age 40, maybe earlier, based on genetics professional’s recommendation. Gail
model suggests that magnetic resonance imaging might be a consideration depending on breast density
and difficulty of clinical examination given the increased lifetime risk of developing breast cancer.
• Obtain annual Pap test and pelvic examination.
• Obtain colonoscopy every 10 years starting at age 50.
Risks for developing the major cancers were discussed. The assessment suggests a potentially increased
risk for developing breast cancer. Recommendations for the general population were modified for breast cancer.
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Key Points
• The incidence of cancer is the number of cancers that develop in a population during a defined period, such as a year. The
mortality rate is the number of people who die of a particular cancer during a defined period. Prevalence of cancer refers
to the number of people alive on a specific date with a previous diagnosis of cancer, including newly diagnosed patients
and survivors.
• Primary cancer prevention encompasses a healthy lifestyle and includes all measures to avoid carcinogen exposure and promote health, such as including at least 150 minutes of intentional exercise per week, eating a diet high in fresh fruits and vegetables, maintaining a proper weight, avoiding ultraviolet light exposure, limiting alcohol use, and avoiding tobacco products.
• Secondary cancer prevention refers to the early detection and treatment of subclinical, asymptomatic, or early disease in
people without obvious signs or symptoms.
• Tertiary cancer prevention includes monitoring for and preventing recurrence of the originally diagnosed cancer and screening for second primary cancers and long-term treatment effects in cancer survivors.
• A risk factor is a trait or characteristic that is associated with a statistically significant increased likelihood of developing a
disease.
• Absolute risk is a measure of the occurrence of cancer, either incidence (new cases) or mortality (deaths), in the general
population.
• Relative risk refers to a comparison of the incidence or deaths among those with a particular risk factor compared to those
without the risk factor.
• Attributable risk is the amount of disease within a population that could be prevented by alteration of a risk factor.
• Key elements of a cancer risk assessment include a review of medical history, a history of exposure to carcinogens in daily
living, and a detailed family history.
• The goals of cancer risk factor assessment and counseling are to provide information about the biologic basis of risk, provide recommendations for cancer prevention, and promote adherence to prevention and early detection recommendations.
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Glossary
absolute risk—Measure of the occurrence of cancer, either incidence (new cases) or mortality
(deaths), in the general population.
asymptomatic—Both the person being screened and the examiner are unaware of any signs or symptoms of cancer in the individual prior to initiating the screening test.
cumulative risk—Measure of the total risk that a particular event will happen during a given time
period or over a lifetime. It often is expressed as the likelihood that a person who is free of a certain type of cancer will develop that cancer by a specific age.
epidemiology—Study of how disease is distributed in a population, factors that influence its distribution in a population, and trends over time.
incidence—Number of cancers that develop in a population during a defined period, such as a year.
mortality—Number of people who die of a particular cancer during a defined period.
prevalence—Number of cancers that exist in a defined population at a given point in time.
primary prevention—Measures to avoid carcinogen exposure, improve health practices, and, in
some cases, use chemoprevention agents. Primary prevention also may include the use of prophylactic surgery to prevent or significantly reduce the development of a malignancy in individuals
with extremely elevated risk (usually due to known hereditary risk).
relative risk—Comparison of the incidence or deaths among those with a particular risk factor compared to those without the risk factor.
risk factor—Trait or characteristic that is associated with a statistically significant increased likelihood of developing a disease.
secondary prevention—Identification of individuals at risk for developing malignancy and the implementation of appropriate screening recommendations. Terms often used interchangeably with
secondary cancer prevention are early detection and cancer screening.
tertiary prevention—Measures aimed at individuals with a history of malignancy, including monitoring for and preventing recurrence and screening for second primary cancers. In many cases, these
individuals have had a diagnosis of cancer or carry a mutation in a cancer susceptibility gene and
are known to be at significantly higher risk for developing a second malignancy.
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Chapter 3 Study Questions
1. The nurse tells a woman that “one in eight women will be diagnosed with breast cancer if
they live to be age 85.” What is this an example of?
A. Relative risk
B. Attributable risk
C. Absolute risk
D. Incidence risk
2. The nurse is counseling a 32-year-old woman about cancer risks and prevention. She recommends 150 minutes of intentional exercise per week. What is this an example of?
A. Primary prevention
B. Secondary prevention
C. Tertiary prevention
D. Quaternary prevention
3. What level of cancer prevention is applied to cancer survivors?
A. Primary prevention
B. Secondary prevention
C. Tertiary prevention
D. Quaternary prevention
4. The nurse is conducting a risk factor assessment on a 42-year-old man without a history of
cancer. A risk factor assessment is important to:
A. Determine if he will develop a cancer.
B. Select appropriate screening recommendations.
C. Determine when he is most likely to develop a particular cancer.
D. Select appropriate prevention recommendations.
E. Determine if he should be referred for genetic testing.
F. Answers A, B, and D
G. Answers D and E
H. Answers B, D, and E
5. A patient is scheduled for a colonoscopy because she just turned 50 years old. What is this
an example of?
A. Primary prevention
B. Secondary prevention
C. Tertiary prevention
D. Quaternary prevention
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Genetic Risk for
Developing Cancer
Suzanne M. Mahon, RN, DNSc, AOCN®, AGN-BC

Introduction

expense of testing and the complex counseling needs of these families. It is best used to
help select individuals from high-risk families to make informed decisions about cancer
screening and prevention strategies (Greco &
Mahon, 2011). A primary nursing responsibility is to identify individuals who are at risk for
a genetic predisposition and refer them to a
healthcare provider with expertise in genetics
(Consensus Panel on Genetic/Genomic Nursing Competencies, 2009; Greco, Tinley, & Seibert, 2012). Figure 4-1 shows the key indicators
of a hereditary predisposition for developing
cancer.

The Human Genome Project will continue
to greatly affect oncology nursing practice.
Genetics is an ever-growing field in oncology.
An estimated 10% of all cancers have a hereditary component (Weitzel, Blazer, MacDonald,
Culver, & Offit, 2011). Cancer genetics includes
the identification of at-risk populations, referrals for hereditary cancer evaluation, assistance
with the implementation of cancer prevention
and detection measures, and management of
the psychosocial ramifications of testing (Riley
et al., 2012). Genetic testing is now readily and
commercially available for hereditary breast
and ovarian cancer (HBOC), hereditary nonpolyposis colorectal cancer (HNPCC), familial
adenomatous polyposis (FAP) syndromes, and
multiple other hereditary cancer syndromes
(Ku, Cooper, Ziogas, et al., 2013). Additionally,
predisposition genes for many unique or rare
syndromes have been identified, and testing is
available on a more limited or research basis
(Rizzo & Buck, 2012).
Identification of a mutation in a family can
be very helpful for risk management and treatment planning for both individuals with cancer and at-risk unaffected family members.
Genetic testing is not a tool to be used in routine screening in a population because of the

Genetic Basis of Cancer
Cancer is a disease of abnormal gene function. Genes are segments of DNA that contain
instructions on how to make the proteins the
body needs to function. They govern hereditary traits, such as hair color, eye color, and
height, as well as susceptibility to certain diseases, such as cancer (Gunder & Martin,
2011).
In humans, genes are located on 23 pairs of
chromosomes. One of each chromosome pair
comes from the mother, and the other is from
the father. Each chromosome can contain hun63
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Figure 4-1. General Indicators of a
Hereditary Predisposition for Developing
Cancer
The following factors should be considered after gathering family history, and if one or more criteria are
present, it may be prudent to refer the patient to a
healthcare provider with expertise in cancer genetics.
• Cancer occurring at a younger age than expected in
the general population
• More than one primary cancer in one person
• Evidence of autosomal dominant inheritance (two
or more generations affected, with both men and
women affected)
• Bilateral cancer in any paired organ
• Any pattern of cancer associated with a known cancer syndrome
• Occurrence of cancers more frequently in a family
than expected by chance in the absence of known
environmental and lifestyle risk factors
• Multifocal cancers in an organ
• Presence of premalignant conditions such as more
than 20 colorectal adenomatous polyps
• A diagnosis of a cancer associated with hereditary
risk, such as male breast cancer, ovarian cancer, or
a pheochromocytoma
• A cluster of the same cancer in close relatives
• Specific clinical characteristics of a tumor associated with hereditary cancer syndromes, such as
microsatellite instability in a colon cancer or triplenegative breast cancer
Note. Based on information from Lindor et al., 2008; Mahon,
2011; Weitzel et al., 2011.

dreds or thousands of genes that are passed
from the parents to the child. These genes are
in every cell of the body (Wiggs, 2009).
Genes serve two major roles in cancer: some
contribute to the development of cancer, and
others stop cancer from developing or growing. Genes that can cause cancer are oncogenes.
Genes that stop or suppress cancer growth are
tumor suppressor genes (Gunder & Martin, 2011).
A mutation is a change in genetic material.
Some mutations do not cause disease or problems but are changes in the genetic material;
these are referred to as polymorphisms. Other
mutations can result in disease or other significant changes because of alterations in protein

function. These mutations are referred to as deleterious because the cell cannot function correctly
(Sijmons, Greenblatt, & Genuardi, 2013).
Two types of mutations lead to the development of cancer. Individuals can be born with
healthy genes that become changed (mutated)
over the course of their life. These mutations are referred to as somatic and account
for approximately 90% of all cancers. Somatic
mutations can occur from exposure to carcinogens, such as chemicals, ultraviolet light, hormones, dietary elements, or radiation. Sporadic
cancers occur from multiple somatic mutations
in a cell (Gunder & Martin, 2011). If the mutation arises in a body cell, copies of the mutation
will exist only in descendants of that particular
cell. The older an individual is, the more likely
he or she is to have acquired gene mutations.
This is why cancer risk increases with age.
The second type of mutation that predisposes humans to developing a disease such as
cancer is a germ-line mutation and is present at
conception in the ova or sperm. When reproductive germ cells containing mutations combine to produce offspring, the mutation will be
present in all the offspring’s body cells. Because
every cell in the body carries the germ-line
mutation, cancer typically occurs earlier than
expected and often more than once in people
with this type of mutation. Because of variable
penetrance, having a germ-line mutation does
not mean an individual will definitely develop
the cancer. Penetrance is an indication of the
probability that a given mutation will produce
disease. For example, the HBOC genes, BRCA1
and BRCA2, confer an 85% risk of developing
breast cancer by age 70 (Lindor, McMaster, Lindor, & Greene, 2008). Most inherited cancers
are transmitted in an autosomal dominant pattern, so only one parent is responsible for passing the gene that confers the increased risk.
The offspring of these individuals have a statistical 50% chance of having the same mutation
(Wiggs, 2009).
An accurate family history combined with
predisposition genetic testing can help to dif-
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ferentiate somatic and germ-line mutations
(Bennett, French, Resta, & Doyle, 2008). Identifying people with germ-line mutations is
important because of their increased risk for
second primary cancers and the potential risk
to other close relatives. These families are routinely identified during cancer risk assessments
as described in Chapter 3. The biology of cancer, including a discussion of genetics, is discussed in Chapter 1.

Genetic Risk Assessment
Identifying and managing people who are
at risk for hereditary cancer syndromes has
become an integral part of oncologic prevention, early detection, and treatment. With
proper assessment, testing, and implementation of aggressive screening and prevention
measures, healthcare providers can significantly affect the future health of patients and
their families with a hereditary risk for cancer
development.
As many as 5%–10% of people may have a
personal or family health history suggestive of
a hereditary cancer syndrome (Weitzel et al.,
2011). Some family histories do not suggest a
specific syndrome such as HBOC or HNPCC,
but the history has a larger number of malignancies than would be expected by chance
or explained by environmental exposures. An
unusual constellation of cancer types also may
be present. It is best to refer to a healthcare
provider with expertise in genetics to consider
rare syndromes and possible testing strategies
or research studies to help these families better
define their risk (Mahon, 2013b).
Selection of the appropriate genetic test
depends on the risk factor assessment. This
includes an assessment of the risk of developing the cancer and, in many cases, calculations
of the risk of carrying a mutation. The commercial availability of genetic testing for the cancer
susceptibility genes associated with hereditary
cancer syndromes has greatly changed oncol-
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ogy practice. Cancer susceptibility genetic testing has the potential to identify whether a person is at increased risk for a particular cancer
or cancers associated with a hereditary cancer
syndrome. These tests, however, cannot predict
when, where, or if a cancer will be diagnosed.
One of the challenges in the communication of
genetic risk information and genetic test results
is that probabilities and uncertainties surround
genetic information (Wiseman, Dancyger, &
Michie, 2010).
Whether an individual might benefit from
predisposition genetic testing will depend on
the person’s degree of genetic risk, whether
testing is likely to address the individual’s
needs, and the availability of an appropriate
test. Because of the high cost of some genetic
tests, reimbursement factors also need to be
considered. Most insurers cover some or all of
the cost of testing for people who meet eligibility criteria set by the insurer. The final testing
decision, however, will depend on the patient’s
understanding of the potential risks and benefits and whether the person wants to proceed
(Plutynski, 2012).
Family history and mathematical models can
be used to calculate one’s risk for developing
cancer and carrying a mutation, but ultimately,
genetic testing is the only means available to
potentially determine who has inherited a
germ-line mutation. A number of professional
organizations and government agencies have
issued position statements regarding genetic
testing. Some are more general, but many set
forth conditions for offering specific cancer
predisposition testing, most often BRCA1 and
BRCA2 testing. These recommendations are
updated frequently, and it is important to consult the individual agency for updates. In general, genetic testing is offered when the family
or personal history suggests a hereditary risk, a
test is available that can be interpreted, and the
results will influence management. The American College of Medical Genetics and Genomics
and the National Society of Genetic Counselors
have compiled an extensive resource that out-
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lines conditions in which patients and families
should be referred for genetic testing (Hampel, Bennett, Buchanan, Pearlman, & Wiesner,
2014). Clinicians should refer to this reference
regularly to make appropriate referrals for
genetic evaluation.

Provision of Cancer Genetic
Education and Counseling
Providing education, counseling, and support is a central nursing responsibility when caring for people with a hereditary predisposition
for developing cancer. This education must be
tailored to the individual needs and learning
capabilities of each family member. It usually
is a labor-intensive process, and families should
anticipate at least one to three 60–90-minute
sessions prior to testing to ensure they have
adequate information to make a decision that is
congruent with their own individual needs and
provide informed consent (Mahon, 2013a).
In most cases, families should be referred to a
genetic healthcare professional, such as a certified genetic counselor or an advanced practice
nurse with additional training in cancer genetics. Such advanced practice nurses are now
credentialed through the American Nurses
Credentialing Center and have the advanced
genetics nursing–board certified (AGN-BC)
credential. Figure 4-2 shows a comparison of
the roles and responsibilities for oncology
nurses caring for people with a hereditary predisposition for developing cancer (Consensus
Panel on Genetic/Genomic Nursing Competencies, 2009; Greco & Mahon, 2011; Greco et
al., 2012; National Coalition for Health Professional Education in Genetics, 2007).
This credentialing denotes the attainment
of additional education and training in managing people with genetic susceptibility. Some of
these nurses are also members of the National
Society of Genetic Counselors. Some insurance
companies require that patients receive genetic
counseling from a credentialed genetic health-

care professional prior to reimbursement for
genetic testing costs.
When patients do not receive counseling and
services from a credentialed genetic healthcare
professional, the risk of errors increases substantially (Brierley et al., 2010). These errors
include having the wrong or incomplete testing
ordered, having results interpreted incorrectly,
ordering unnecessary testing, and having inadequate counseling to understand the implications of such testing for both the patient and
other family members. Having a comprehensive evaluation by a credentialed genetic healthcare professional has been shown to decrease
these errors (Brierley et al., 2012). Genetic professionals also have the training and expertise
to identify at-risk family members and provide
patients with tools to inform and educate family members. They also can provide referrals to
genetic professionals to ensure that all at-risk
family members are informed of their risk and
offered the option of genetic testing (Bensend,
Veach, & Niendorf, 2014; Riley et al., 2012).

Assessment of Hereditary Risk
Cancer genetic education includes a number of steps. During the assessment for hereditary risk, families are asked to provide detailed
information about family history and cancer
diagnoses. It often is helpful to inform patients
of the need for a detailed family history prior
to the appointment. Every family who presents
for genetic counseling or testing should designate a spokesperson, or proband, for the family. The proband may or may not have cancer
but serves as a point of reference when discussing risk. Typically, the proband for the family should be instructed to gather information
about all cancer diagnoses, ages at diagnoses, and current ages or ages at death for all
first- and second-degree relatives. Often this
requires that the proband communicate with
multiple family members. Obtaining this information before the appointment saves time and
allows the advanced practice nurse to make
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Figure 4-2. Comparison of Roles for Nurses Caring for Patients With a Hereditary Predisposition
for Developing Cancer
General Oncology Nurse
• Perform risk assessments that include personal, medical, occupational, environmental, and family history risk factors.
• Refer families with a potential hereditary predisposition to a genetic healthcare professional.
• Assist with implementation of recommendations for prevention and early detection prescribed by the genetic healthcare professional.
• Provide psychological support and encouragement to patients and families pursuing genetic testing.
Advanced Practice Nurse
• Perform basic risk assessments, and identify risk factors that suggest a hereditary predisposition.
• Initiate collection of data for a three-generation pedigree.
• Answer general questions about genetics.
• Refer at-risk families to a genetic healthcare professional.
• Provide psychological support.
• Assist with evaluating and monitoring the impact of genetic testing, and ensure recommended screening and prevention measures are carried out.
Advanced Practice Nurse With Subspecialty Credentialing in Genetics
• Conduct in-depth assessments of family history.
• Construct pedigrees with cancers verified through medical records and death certificates.
• Assess patients’ risk of developing cancer based on personal and family history.
• Assess patients’ risk of having a mutation, and evaluate their eligibility and appropriateness for genetic testing.
• Provide genetic counseling, including pre- and post-test counseling as needed.
• Provide information to ensure informed consent regarding the strengths, risks, and limitations of testing.
• Conduct physical assessments from a genetics perspective.
• Identify the best person to initiate testing within the family.
• Select and order the appropriate genetic test or tests.
• Interpret the test results and make recommendations based on personal health history, family history, and genetic
testing results.
• Coordinate follow-up care based on genetic testing results.
• Assess and develop strategies to facilitate coping with any adverse psychological consequences of a diagnosis of a
hereditary cancer syndrome.
• Identify other family members who might benefit from genetic testing.
• Assist with enrolling families with unusual syndromes in research studies.
Note. Based on information from Consensus Panel on Genetic/Genomic Nursing Competencies, 2009; Greco & Mahon, 2011; Greco et
al., 2012; National Coalition for Health Professional Education in Genetics, 2007.

preliminary risk calculations and identify areas
where more information is needed. This information should be confirmed by pathology
reports or death certificates because families
often have incomplete or incorrect information about cancer diagnoses. Without accurate information regarding the diagnoses, it is
impossible to accurately assess risk and select
the correct genetic test. Taking a detailed family history is the first step in identifying families with a possible hereditary predisposition

to malignancy and other illnesses. Healthcare
providers should ask patients about specific relatives and their health individually rather than
asking a more general question such as “Have
any of your relatives been diagnosed with cancer?” The nurse needs to be aware of key indicators of hereditary cancer syndromes, especially
when cancers are diagnosed at a younger age
than expected, the same cancer or cluster of
cancers occurs in multiple family members, or
multiple generations are affected. Ethnic back-
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ground is an additional consideration when
deciding if testing may be appropriate. Individuals from an Ashkenazi Jewish background are
at higher risk for having several specific mutations associated with HBOC or FAP (Tkatch et
al., 2014; Weitzel et al., 2011).
Once the family history information is gathered, it is best organized into a three-generation
pedigree, as discussed in Chapter 3. The pedigree is an excellent means to educate a family
about autosomal dominant transmission. It also
is often required for insurance reimbursement
or if the family plans to enroll in a clinical trial.
Healthcare providers can use computer programs to construct pedigrees or draw them by
hand (Scheuner et al., 2009).
Programs and models are available that
help to calculate statistical risks for developing cancer and for carrying a mutation related
to hereditary predisposition (see Figure 4-3).
These usually are calculated by a genetic professional and included in the risk assessment
information. Patients need to understand the
risk for developing the disease in the general
population (i.e., absolute risk) and also their
relative risk compared to people who do not
have risk factors. Using relative risk is complicated in people with a family history of cancer.
If the individual did not inherit the predisposition gene, the relative risk score will overestimate the person’s risk. If the individual did
inherit the gene, it will probably underestimate
the risk. Patients need to be informed of these
potential and significant limitations.
Patients should receive a calculation of their
risk for having a genetic mutation as well as
their relative risk for developing cancer. If no
testing has been done in a family, the calculation of risk usually is based on the number of
family members diagnosed with a specific constellation of cancers, ethnicity, and age at diagnosis. Several different models are used (see
Figure 4-3), and the patient typically receives
the risk estimate in a range. Each method has
distinct strengths and limitations. It is especially important to note whether the family is

small with few women, as these models usually
will underestimate the risk of having a mutation (Riley et al., 2012; Wiseman et al., 2010).
Once a mutation is detected in a family, the
healthcare provider can offer the statistical risk
based on Mendelian patterns of inheritance. In
the case of autosomal dominance, first-degree
relatives have a statistical 50% chance of having
inherited the predisposition gene. If a mutation is not detected in the family, calculation
of the risks of developing cancer can be helpful
in selecting recommendations for cancer prevention and early detection. Figure 4-4 shows
other components of the cancer genetic education and counseling process.

Basic Genetic Information
For families to make informed decisions
about testing, they need a basic background in
genetics. At minimum, this includes information about autosomal dominant transmission,
penetrance, statistical risks, and the difference
between germ-line and somatic mutations. Pictures and diagrams are useful when conveying this information. A copy of the pedigree
also is useful to share with the family so that
they can better understand principles of autosomal dominant transmission. Other materials
to share with families include copies of risk calculations, especially if these calculations help
the family to understand how their risk compares with that of the general population and
estimates of risk over time (Fagerlin, ZikmundFisher, & Ubel, 2011).

Prevention Strategies
Before obtaining genetic testing, patients
need a clear understanding of the recommendations and guidelines for management of risk
if they test positive and if they do not. This
anticipatory guidance helps patients to prepare
for all the potential ramifications of testing so
that they can make an informed choice about
whether to pursue genetic testing.
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Figure 4-3. Common Risk Model Calculations for Hereditary Cancer Syndromes
Models to Estimate Breast Cancer Risk and Screen for Hereditary Breast or Ovarian Cancer (HBOC)
• Claus Model: Estimates breast cancer risk in 10-year increments in women without a diagnosis of breast cancer who
have a family history
• Gail Model: Estimates breast cancer risk over 5-year increments and lifetime in women without a diagnosis of cancer
who have a minimal to moderate family history of breast cancer; has known limitation of not considering paternal history or ovarian cancer history
• Pedigree Assessment Tool: Screening tool that uses a simple point-scoring system to identify women who may be at
risk for HBOC
Models to Estimate Risk of a BRCA1 Mutation
• Couch Model: Estimates risk of BRCA1 mutation; considers the average age at onset of breast cancer and ethnicity
• Shattuck-Eidens Model: Estimates risk of a mutation in women with a strong family history of breast and/or ovarian
cancer; does not consider ethnicity
Models to Estimate Risk of a BRCA1 and/or BRCA2 Mutation
• Berry Model: Estimates risk of a BRCA1 or BRCA2 mutation in women with a family history of breast and/or ovarian
cancer
• Frank Model: Estimates risk of a BRCA1 or BRCA2 mutation in women diagnosed with breast cancer before age 50
• Manchester Model: Estimates risk of a BRCA1 or BRCA2 mutation in non-Jewish women with a family history of
breast and/or ovarian cancer
• Penn II Model: Estimates risk of a BRCA1 or BRCA2 mutation in women with personal and family history of breast
and/or ovarian cancer
Models to Identify Families at Risk for Hereditary Colorectal Cancer
• Amsterdam Criteria: Suggests recommendation to offer genetic testing based on presence of specific family history
criteria
• Bethesda Model: Suggests recommendation to offer testing based on presence of a cluster of defined criteria
• MMPro Model: Predicts people who may benefit from genetic testing for MSH2 or MLH1 mutations
Models to Estimate Risk of Hereditary Colorectal Cancer
• PREMM Model: Estimates risk of carrying an MSH2 or MLH1 mutation in people with a family history of colorectal
and gynecologic cancer
• Wijnen Model: Estimates risk of carrying an MSH2 or MLH1 mutation in people with a family history of breast and/or
endometrial cancer
Note. Based on information from Balmaña et al., 2010; Berry et al., 2002; Claus et al., 1994, 1996; Evans et al., 2004; Gail & Mai, 2010;
Kastrinos et al., 2013; Lindor et al., 2010; Matsuno et al., 2011; National Comprehensive Cancer Network, 2016; Parmigiani et al.,
2007; Shattuck-Eidens et al., 1997; Ståhlbom et al., 2012; Teller et al., 2010; Umar et al., 2004.

Patients often are interested in prevention,
but this area can involve difficult choices. For
many cancers with a hereditary predisposition,
prevention is best achieved by prophylactic surgery, such as mastectomy, hysterectomy, colectomy, or oophorectomy. Each of these procedures carries not only the risks associated with
surgery and anesthesia, but also psychosocial
concerns, significant body image changes, and
alterations in body function. It is important to

explore a patient’s feelings, concerns, and openness about these preventive measures prior to
testing (Twomey, 2011; Wevers et al., 2011).
Prevention measures also may include chemoprevention if a strategy exists. Patients
need to be aware of the risks, side effects, and
potential benefits of such agents. This usually
requires a discussion of current research. It is
important to explore whether the individual is
willing to commit to taking the chemopreven-
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Figure 4-4. Typical Components of Cancer
Genetic Education and Counseling
• Detailed family history and construction of pedigree
• Risks for cancers in the population (absolute risk)
• Individual’s risks for a particular cancer (relative
risk)
• Potential genetic mutations, calculations of risk of
having those mutations, and possibility that the test
will be uninformative
• Factors that limit the interpretation and calculation
of risk, such as limited family history, adoption, or
incomplete information about family members
• Information about and rationale for ordering specific
genetic tests, including technical accuracy
• Implications of a positive, negative, or uninformative test result
• Options, risks, benefits, and limitations of prevention
and early detection strategies
• Alternatives to testing, including not testing
• Risks to other family members
• Fees for testing and counseling/education
• Privacy and confidentiality issues
• Potential discrimination risks for insurance or
employment
• Strategies for disclosing results and information to
other at-risk family members
• Potential psychological risks and benefits of testing
• Possibility of enrolling in variant studies or research
studies depending on family history
Note. Based on information from Cohen et al., 2012; Greco et
al., 2012; Levy et al., 2009; Riley et al., 2012; Twomey, 2011.

tive agent long term, even though the effectiveness may not be immediately evident (Iwuji et
al., 2014).
Finally, prevention measures may include
lifestyle measures, such as a healthy diet,
weight management, exercise, smoking cessation, and sunscreen use and other ultraviolet
light–protecting measures. For interventions to
be effective, patients need specific information,
planning, and detailed approaches and recommendations to implement these behaviors.
Lack of provider recommendation is a major
barrier to cancer screening (Spruce & Sanford, 2012). Oncology nurses can remove this
barrier by conscientiously and consistently recommending cancer prevention measures and

role modeling healthy habits (Spruce & Sanford, 2012). Lack of discussion about prevention and early detection often occurs because
of the acute and sporadic nature of many visits,
the lack of a tracking system to ensure that prevention measures are ordered, and the incorrect assumption by healthcare providers that
patients are not interested in being screened. In
the case of complicated screening recommendations, such as with colorectal cancer screening, research suggests that the provider needs
to streamline decisions and make recommendations for the patient (American Cancer Society [ACS], 2015b; Klabunde et al., 2007; Saslow
et al., 2012; Spruce & Sanford, 2012). Detailed
information about cancer prevention recommendations is readily available (ACS, 2015b; “A
Healthy Diet and Physical Activity Help Reduce
Your Cancer Risk,” 2012; Kushi et al., 2012).

Early Detection Strategies
Families and individuals with hereditary predisposition need specific information regarding how to detect cancer in the earliest stages,
when treatment is most likely to be effective.
This includes signs and symptoms to report
promptly, as well as screening measures. Each
recommended screening measure requires a
discussion of the sensitivity and specificity of
the test along with the expected benefits and
risks. Guidelines for the general population
may require modification in high-risk families.
It is important that families clearly understand
that screening will not prevent a cancer but is
hoped to result in sufficiently early detection
for the cancer to be treated with limited morbidity and mortality (ACS, 2016; National Comprehensive Cancer Network® [NCCN®], 2016).

Testing Process
Historically, testing for germ-line hereditary predisposition syndromes has involved
Sanger DNA sequencing. The introduction of
next-generation sequencing (NGS) panels that
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analyze less common high- and intermediatepenetrance cancer susceptibility genes has led
to reduced cost and turnaround time with the
simultaneous testing of multiple genes in the
genetic testing process (Rizzo & Buck, 2012).
NCCN has updated its recommendations to
include NGS for HBOC and other cancers.
However, because of the complexity and variety of results interpretation, NCCN and other
groups strongly recommend that these panels
should be ordered only in consultation with a
genetic healthcare professional (American College of Medical Genetics and Genomics, 2012;
NCCN, 2016).
Many hereditary cancer syndromes have
confusing clinical presentations, and it can be
challenging to select the correct test. Simultaneous testing for germ-line mutations associated with hereditary cancer syndromes using
an NGS-targeted platform may be more efficient, cost-effective, and effective in identifying a mutation and ultimately providing the
patient and family with useful information to
manage risk. This emerging technology has
made the detection of more mutations possible, especially in less common, lower-penetrance genes, but it has greatly increased the
complexity of the genetic counseling and testing process, as well as the interpretation of test
results. For example, multiple genes are associated with varying degrees of risk for developing
breast cancer. Historically, a woman with a personal or family history of breast or ovarian cancer would have been offered genetic testing for
BRCA1 and BRCA2, the two genes commonly
associated with hereditary breast cancer. Now,
instead of testing for just BRCA1 and BRCA2,
NGS panels for breast cancer might include
testing for the following genes: ATM, BARD1,
BRCA1, BRCA2, BRIP1, CDH1, CHEK2, EPCAM,
FANCC, MLH1, MSH2, MSH6, NBN, PALB2,
PMS2, PTEN, RAD51C, RAD51D, STK11, TP53,
and XRCC2 (see Table 4-1). Genetic healthcare
professionals must carefully consider the personal and family history to order an NGS panel
that is most likely to provide informative infor-
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mation. The clinical implications of a mutation
in some of the genes in NGS panels are poorly
understood. In addition, recognizing intermediate-penetrance (two- to fivefold increased
risk) genes, their contribution to cancer, and
the subsequent management of mutation carriers continues to pose a challenge in clinical
management because of a lack of published
guidelines.
Patients who decide to proceed with genetic
testing need information about the test or tests
being ordered, potential management strategies, and the potential risks, benefits, and limitations of testing. Patients usually must sign
a consent form to document that they understand the ramifications of testing and are not
being coerced. A number of agencies have
made recommendations about the need for
informed consent and consultation with a
qualified health professional with expertise in
genetics (American College of Medical Genetics and Genomics, 2012; American College of
Obstetricians and Gynecologists, 2008; NCCN,
2016; Riley et al., 2012).
Ideally, an affected family member will be the
first one to be tested. A person who has been
diagnosed with a cancer within the constellation of tumors that have been clearly linked to
a particular cancer syndrome or syndromes will
be the most informative for the rest of the family. If this relative has been tested and found to
carry a deleterious mutation known to be associated with increased cancer risk, then at-risk
family members are likely to benefit from testing for the same mutation. This is referred to as
single-site mutation testing and is considerably less
expensive. Sometimes the decision is simple in
cases of clear maternal or paternal transmission
over several generations with one or two tumor
types.
Because testing usually is expensive and
insurance reimbursement is variable, preauthorization is desirable so that the patient understands his or her potential financial responsibilities. Preauthorization frequently requires a
letter of medical necessity. Typical components
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Table 4-1. Common Genetic Syndromes
Gene/Syndrome*

Associated Cancers†

APC (familial adenomatous polyposis)

Colon (93%), small bowel (5%), thyroid, pancreatic, brain

ATM

Breast, colon, pancreatic, ataxia telangiectasia

BARD1

Breast, ovarian

BMPR1A

Colon (50%), gastric (20%)

BRCA1

Breast—female (90%), ovarian (50%), pancreatic, prostate, melanoma,
breast—male, endometrial

BRCA2

Breast—female (85%), ovarian (35%–40%), pancreatic (8%), prostate (35%),
melanoma, breast—male (8%), endometrial

BRIP1

Breast, ovarian

CDH1

Gastric (50%–85%), breast (30%–50%), colon

CDK4

Melanoma, pancreatic, breast, nonmelanoma skin

CDKN2A

Melanoma, pancreatic

CHEK2

Breast—female (30%–50%), prostate, colon, breast—male, ovarian, thyroid

EPCAM (hereditary nonpolyposis
colorectal cancer [HNPCC], also
known as Lynch syndrome)

Colon (60%–75%), endometrial (40%–55%), ovarian, gastric, pancreatic, biliary
tract, urothelium, small bowel, brain, sebaceous neoplasms

FANCC

Breast—female

MEN1 (multiple endocrine neoplasia type 1)

Parathyroid (85%), pancreatic (40%), adrenal (15%–35%), pituitary (30%–80%)

MLH1 (HNPCC)

Colon (80%), endometrial (60%), ovarian (12%–20%), gastric (20%), pancreatic, biliary tract, urothelium, small bowel, brain, sebaceous neoplasms

MSH2 (HNPCC)

Colon (25%–80%), endometrial (55%), ovarian (12%–24%), gastric (10%), pancreatic, biliary tract, urothelium, small bowel, brain, sebaceous neoplasms

MSH6 (HNPCC)

Colon (45%), endometrial (45%), ovarian (11%), gastric, pancreatic, biliary
tract, urothelium, small bowel, brain, sebaceous neoplasms

MUTYH (MUTYH-associated polyposis—recessive syndrome)

Colon (50%–80%), small bowel (5%), endometrial, ovarian

NF1 (neurofibromatosis type 1)

Neurofibromas (100%), breast

NF2 (neurofibromatosis type 2)

Vestibular schwannomas

PALB2

Breast—female (60%), pancreatic, colon
(Continued on next page)
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Table 4-1. Common Genetic Syndromes (Continued)
Gene/Syndrome*

Associated Cancers†

PMS2 (HNPCC)

Colon (20%–30%), endometrial (15%), ovarian, gastric, pancreatic

PTEN (Cowden syndrome)

Breast—female (50%), thyroid (10%), endometrial (10%), colon, gastric, melanoma

RAD51D

Breast, ovarian

RB1

Retinoblastoma, osteosarcoma, melanoma, pineoblastoma

SDHA (paraganglioma-pheochromocytoma [PGL-PCC] syndrome)

Paraganglioma (48%–84%), pheochromocytoma

SDHAF2 (PGL-PCC)

Paraganglioma (40%–65%), pheochromocytoma

SDHB (PGL-PCC)

Paraganglioma (68%), pheochromocytoma

SDHC (PGL-PCC)

Paraganglioma (15%–25%), pheochromocytoma

SDHD (PGL-PCC)

Paraganglioma (15%), pheochromocytoma

SPRED1 (Legius syndrome)

Neurofibromas

RET (multiple endocrine neoplasia type 2)

Medullary thyroid (100%), pheochromocytoma (40%–50%), parathyroid (30%)

STK11 (Peutz-Jeghers syndrome)

Breast—female (55%), colon (40%), pancreatic (40%), gastric (20%), small
bowel (13%), endometrial

TP53 (Li Fraumeni syndrome)

Breast, sarcoma, brain, hematologic malignancies, adrenocortical malignancies

VHL (von Hippel-Lindau syndrome)

Renal (70%), pancreatic (17%) neuroendocrine tumors, hemangioblastoma,
pheochromocytoma

XRCC2

Breast, pancreatic

*All syndromes are autosomal dominant unless noted otherwise.
†

Penetrance rates, when known, are indicated in parentheses.

Note. Based on information from Axilbund & Wiley, 2012; Chan-Smutko, 2012; Chun & Ford, 2012; Daniels, 2012; Eng, 2016; Gabree
& Seidel, 2012; Jasperson, 2012; Mahon & Waldman, 2012; Murray & Davies, 2013; Narod, 2010; Pilarski & Nagy, 2012; Senter, 2012;
Shannon & Chittenden, 2012; Weissman, Burt, et al., 2012.

of a letter of medical necessity include the test
being ordered, why it is appropriate, and how
the results will influence the care and management of the patient’s risk.
Once preauthorization is obtained, a blood
specimen or buccal wash is obtained and sent
to the testing laboratory. Some laboratories will
hold the specimen until preauthorization is

final. Each laboratory has specific rules for collecting and transporting the specimen depending on the test being ordered.
In most cases, results are available in two to
five weeks depending on the laboratory and
the complexity of the test or tests. Disclosure
of results is best done in person. In some cases,
telephone disclosure may be acceptable and
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associated with an equally acceptable outcome,
but this needs to be discussed and determined
during the pretest phase (Baumanis, Evans,
Callanan, & Susswein, 2009; Bradbury et al.,
2011). Depending on the outcome, additional
sessions may be needed to discuss management
strategies and provide coordination of care for
other family members.
Genetic testing for a hereditary cancer syndrome has implications for other family members. Therefore, a clear plan must be developed
before testing as to how other family members
will be informed of risk. Genetic test results are
confidential medical information. The proband will need to inform other at-risk relatives,
and the genetic healthcare professional assists
the proband with this process (Greco et al.,
2012; Mahon, 2011).
A related issue that families sometimes confront is the testing of minor children. Something to consider before testing is that knowledge of test results might change prevention
and screening behaviors; therefore, this is an
important consideration for minor children. In
the case of HBOC, HNPCC, and most genetic
testing for hereditary cancer syndromes, knowledge of mutation status will not alter behaviors.
Minor children would probably not be candidates for mammography or prophylactic surgery. It would not be necessary to know mutation status to recommend following a low-fat,
high-fiber diet or reducing ultraviolet light
exposure. These recommendations would be
appropriate for any member of the population.
In most cases, genetic counselors will make
these recommendations to both the parents
and minor children. When children reach an
age to legally consent and are mature enough,
following adequate counseling, they can make
their own decision regarding testing. One
exception to this is families with a known mutation associated with APC or TP53. For example, in the case of a mutated APC, associated
with FAP, these individuals can begin forming
polyps prior to their teenage years, and colonoscopy often is initiated before the individual

reaches the legal age to provide consent. With
careful counseling of both the minor child and
parents, families sometimes will decide to test
the child. In this case, the parents would consent because knowing the results of mutation
status may provide support for regular colonoscopy at a young age or may eliminate the need
for this invasive screening procedure (Twomey,
2011).

Potential Risks, Benefits, and
Limitations of Testing
The biggest risks of testing involve loss
of privacy and psychosocial distress. In most
cases, pretest counseling aids in the identification of potential problems so that they can be
addressed prior to testing.
Efforts to protect confidentiality are essential. Concerns about confidentiality and potential discrimination often are paramount for
patients and in some cases make it difficult for
patients to even begin to learn about testing.
These fears keep some individuals and families
from seeking genetic services or participating
in genetic research (Greco et al., 2012).
Federal laws exist that help to protect
patients’ genetic information. The Health
Insurance Portability and Accountability Act
of 1996 (referred to as HIPAA) specifically
addresses genetic discrimination. Group health
insurance plans cannot use genetic information to deny or limit eligibility for coverage or
to increase premiums. This information cannot be considered a preexisting condition. The
protection has gaps and does not apply to people who have individual or self-insured plans.
Employment discrimination was addressed with
the passage of the Genetic Information Nondiscrimination Act of 2008. Genetic information
could no longer be used to prevent employment or insurance coverage as of November
21, 2009, and May 21, 2010, respectively (U.S.
Department of Health and Human Services,
2009). Currently, life, long-term care, and disability insurance coverage is not protected
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under this legislation. Prior to testing, patients
should receive counseling about the risks and
potential problems with obtaining life, longterm care, or disability insurance. Failure to
disclose a genetic condition may result in cancellation of a policy. Some people may opt to
purchase or increase coverage before undergoing testing to avoid possible problems.
The informed consent process for predisposition genetic testing needs to include
both educational and decision-making components. The entire education and counseling process that occurs when a patient faces a
complicated decision, such as whether to pursue predisposition genetic testing, is integral
to informed, shared decision making between
the patient and the healthcare provider. Components of informed consent for genetic testing include the risks, benefits, cost, accuracy,
and purpose of the specific test being ordered;
alternatives to genetic testing; implications of
a positive, negative, or uncertain test result;
how results will be communicated; psychosocial implications; confidentiality issues; and
options for medical surveillance and risk
reduction (Twomey, 2011).

Outcomes of Testing
Testing has three possible outcomes: negative, positive, or a variant of indeterminate significance (see Table 4-2). Following disclosure
of results, patients need to know the implications of the results. Recommendations for
follow-up, prevention, and early detection are
based on the results of testing and, in many
cases, the personal and family history. For individuals who test positive for a mutation, aggressive screening and prevention measures are
recommended and indicated. For those who
test negative for a known mutation in a family,
recommendations for screening and prevention that would be appropriate for the general
population should be given, such as those from
ACS (2015b, 2016). For those who test negative
and the family does not have a known mutation,
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recommendations for prevention are based on
potential risks after considering the patient’s
personal and family history, followed by a balanced discussion of the potential risks and benefits of such recommendations. This result is
uninformative. It means the patient tested negative for a gene or genes associated with hereditary risk. The family could still have another
gene associated with increased risk for which
testing was not ordered or is not available, or
the family may not have a hereditary predisposition to developing cancer. These families may
benefit from enrollment in a hereditary cancer
research registry with the hope of identifying a
mutation through research.
For those who receive results of a variant of indeterminate significance, individuals may experience confusion and disappointment because risk has not been clarified. It
is not immediately clear if the individual may
have benign polymorphisms that most likely
will not be reported when the variant is reclassified. Alternatively, the individual may not
have a germ-line mutation or may have a germline mutation for which testing is not currently
available, or the cancer is due to another gene
or hereditary syndrome.
The risk of a variant of indeterminate significance may be higher in NGS, as less is
known about some of the genes (Ku, Cooper,
Ziogas, et al., 2013). Rates of variants of indeterminate significance may approach 20%
and may be even higher in minority populations because they are not as well represented
in databases (Murray, Cerrato, Bennett, & Jarvik, 2011). Patients need to be informed of
the increased risk of a variant of indeterminate significance during the pretest process.
Often the laboratory will want to test other
family members, and if this is an option, it
can be offered to families. Some of these families may be able to enroll in a research registry but may not receive useful information in
a timely fashion. These families will need recommendations for prevention and early detection based on risks, with a discussion of the
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Table 4-2. Implications of Genetic Testing Results
Result

Implications for Individual

Implications for Family

Other Considerations

Positive

At increased risk for developing cancer(s)

In autosomal disorders, firstdegree relatives have a statistical 50% chance of having the
mutation.
Single-site testing would clarify if the family member has
the mutation and associated
increased risk. Single-site testing is lower in cost.

Does not inform about what
type of cancer will develop
or when, only that the risk
is higher
Enables individual to make
decisions about prevention
and early detection

True negative—no mutation detected in
a person with a
known mutation
in family

Will not need screening
greater than that recommended for the general
population
Will not need to consider
prophylactic surgery or
chemoprevention

Offspring from this individual are
not at risk in autosomal dominant syndromes. No further
testing is necessary.

Provides a more accurate
cancer risk assessment
Provides psychological relief
regarding risk for developing cancer and that offspring will not inherit the
mutation
Creates risk of individuals having a false sense of
security that they will not
develop cancer, resulting
in failure to get screening
recommended for those of
average risk
May cause individuals to feel
guilty that they “escaped”
the mutation (“survivor
guilt”)

Negative—no
mutation identified in family

No mutation detected in an
individual in a family with
no known mutations
Usually occurs when the
first individual in a family
is tested
The cancer is the result of a
different mutation than the
one tested, or the cancer
seen in the family occurs
because of nonhereditary
reasons.
Results are difficult to interpret and must be considered in conjunction with
personal risk factors and
family history.

Testing will not be available to
other unaffected members in
the family, as they will also test
negative.

Creates uncertainty about the
usefulness of cancer risk
reduction strategies
Individuals may consider participating in research studies or high-risk registries.

(Continued on next page)
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Table 4-2. Implications of Genetic Testing Results (Continued)
Result

Implications for Individual

Implications for Family

Other Considerations

Variant of indeterminate significance

Test identifies a mutation; it
is not clear if it is a polymorphism or deleterious.
Results do not provide
meaningful information.
May provoke anxiety

Meaningful testing will not be
available to other family members.

Creates uncertainty about the
usefulness of cancer risk
reduction strategies
Requires recommendations
for cancer prevention and
detection needs based on
personal risk factors and
family history with careful
information about potential
benefits and risks
Individuals may consider participation in a research
study or hereditary cancer
registry.

Variant—likely
benign

Strong evidence suggesting
that the genetic change
is not associated with
increased susceptibility
for developing a disease

Meaningful testing will not be
available to other family members.

Requires recommendations
for cancer prevention and
detection needs based on
personal risk factors and
family history with careful
information about potential
benefits and risks

Variant—likely
pathogenic

Strong evidence that the
genetic change is capable
of causing increased risk
for developing disease but
more evidence needed to
classify as pathogenic

Changes medical management,
especially screening recommendations. Prevention measures may be offered depending on what is known about the
variant.
At-risk family members can be
offered targeted testing to help
them clarify risk.

Does not inform about what
type of cancer will develop
or when, only that the risk
is higher
Enables individual to make
decisions about prevention
and early detection

Note. Based on information from Eggington et al., 2014; Mahon, 2015; Selkirk et al., 2014; Sijmons et al., 2013.

potential risks and benefits of these recommendations (Moghadasi et al., 2013; Radice,
De Summa, Caleca, & Tommasi, 2011; Richards et al., 2008).

Psychosocial Concerns
When deciding whether to pursue cancer
predisposition genetic testing, each patient and
family member must weigh the options, risks,
and benefits in light of his or her unique situation. The decision is a very personal one, and

the issues will be different for each patient. Just
because a person has a personal or family history that creates increased risk for carrying a
genetic mutation does not mean the individual will wish to know his or her genetic status.
For another person, the uncertainty may cause
great anxiety or interfere with the individual’s
ability to make informed choices about his or
her health. The physical risks of having a blood
sample drawn are minimal. The real risks are
associated with the psychological and psychosocial impact of knowing one’s genetic status

78

■

CANCER BASICS, SECOND EDITION

(Eijzenga, Hahn, Aaronson, Kluijt, & Bleiker,
2014).
Psychosocial issues are associated with cancer genetic counseling and testing and need to
be recognized and addressed (Eijzenga et al.,
2014; Rew, Kaur, McMillan, Mackert, & Bonevac, 2010). Patients found to carry a cancer
susceptibility mutation may experience anxiety, depression, anger, and feelings of vulnerability or guilt about possibly having passed the
mutation to children. Those who test negative
for a known mutation in a family may experience guilt, known as survivor guilt, especially
if close family members are found to carry
the mutation (Greco & Mahon, 2011). Survivor guilt occurs when people who test negative question why they were fortunate enough
to test negative when another sibling or relative tested positive. Individuals also may experience regrets regarding making major life
decisions, such as prophylactic surgery, prior
to testing (Eijzenga et al., 2014; Metcalfe et al.,
2012).
Psychological issues to consider include fear
of cancer or medical procedures, past negative experiences with cancer, unresolved loss
and sorrow, feelings of guilt about passing on
a mutation to children, anxiety about learning test results, and concern about the effect of
results on other family members. Family dynamics are important to consider. Although one
individual in a family may pursue testing, the
results have implications for many (Lapointe et
al., 2012).
A primary objective of genetic counseling
and education is to help individuals and families weigh the options, risks, and benefits of
testing in their unique situations. Identifying potential psychosocial concerns is a substantial component of the counseling process.
Testing is not in itself good or bad, right or
wrong. For some people, testing is appropriate and will have positive outcomes, whereas
for others, testing creates a significant risk for
major psychosocial distress (Greco & Mahon,
2011).

Patients may experience increased anxiety and fear while waiting for their test results
(Wevers et al., 2011). Individuals may need
increased support during this time period.
Patients have reported that they find it helpful to have written brochures, a letter summarizing recommendations, and guidance about
how to share risk information and testing outcomes with other relatives and healthcare professionals.
Prior experiences with cancer influence perceptions of genetic risk. People who have experienced loss related to cancer often find it particularly difficult to learn about the risks and
benefits of genetic testing (Mahon, 2011). People who have lost a relative and then test positive often have difficulty coping, as they fear
the same outcome and that their children will
lose a parent early. Those who test negative
after having lost a parent often have difficulty
accepting a negative test result because they
assume they will have the same outcome. For
these patients, it often takes time to reframe
their personal identity (Twomey, 2011).
Some patients who have positive results feel
empowered and relieved because they can
make appropriate decisions about prevention
strategies and feel they exercise some control.
Other patients who thought they were prepared for positive results can be overwhelmed
by the outcome and require much counseling
and support. A major concern for many people
who test positive is not as much for their own
health conditions and fears but rather feelings
of guilt if a child inherits the gene (Eijzenga et
al., 2014).
People who receive a result with a variant
of indeterminate significance or an inconclusive negative result can experience a wide
range of feelings. Many experience frustration
because they feel they must make decisions
about prevention and early detection without clear information. Others with an inconclusive result feel relief because they believe
the malignancy may not be related to a hereditary cause.
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Many patients will experience generalized
anxiety during the counseling, testing, and
short-term follow-up periods even with counseling (Bjorvatn, Eide, Hanestad, Hamang, &
Havik, 2009; Vadaparampil, Miree, Wilson, &
Jacobsen, 2007). These patients may need psychosocial support during the testing process
and in the short term during the follow-up
period. Long-term follow-up and support usually are associated with improved knowledge
of cancer risks and testing, which in most cases
ultimately leads to improved satisfaction with
testing decisions and adjustment to risk (Eijzenga et al., 2014). Providing anticipatory guidance prior to the visit is associated with lower
feelings of anxiety and an increased sense of
control. For those undergoing prophylactic
surgical procedures, the need for psychosocial support may be longer. If other individuals in the family are diagnosed with malignancy,
additional support may be required. For this
reason, many genetic counselors and educators encourage people to contact them again
if questions or concerns arise. Families with
children may contact the counselor for additional care as teenagers become old enough to
consider their own risks and options for testing. Because of these long-term needs, genetic
healthcare professionals may follow families
intermittently for years with some periods of
more intense service (Metcalfe et al., 2012; Rew
et al., 2010).

Common Cancer Genetic
Predisposition Syndromes
Oncology nurses will encounter some hereditary cancer predisposition syndromes fairly
regularly, including HBOC, HNPCC, FAP, and
hereditary pancreatic cancer. Oncology nurses
must be able to readily identify families who
are at risk for these predisposition syndromes,
know how to refer them for education services
when indicated, and provide support for fam-
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ilies as they make complex, difficult decisions
about genetic testing and treatment measures.

Hereditary Breast and Ovarian
Cancer Syndromes
An estimated 70% of breast cancer is sporadic; 15%–20% is familial, meaning that one
or two family members can have breast cancer
without an obvious pattern of autosomal dominant transmission being present; and approximately 10% is due to known genetic predisposition (Shannon & Chittenden, 2012). Among
women, an estimated 5%–10% of breast cancers
and 10%–15% of ovarian cancers are caused by
inherited mutations in the BRCA1 and BRCA2
genes (Lindor et al., 2008). Mutations in these
genes occur in about 1 in every 300–500 individuals (Christinat & Pagani, 2013). Other genes
associated with an increased risk of developing
breast or ovarian cancer include ATM, BARD1,
BRIP1, CDH1, CHEK2, EPCAM, FANCC, MLH1,
MSH2, MSH6, NBN, PALB2, PMS2, PTEN,
RAD51C, RAD51D, STK11, TP53, and XRCC2.
Many studies have estimated the risk of people with BRCA1 or BRCA2 mutations developing cancer. The risk for younger women to
develop breast cancer is estimated to be 33%–
50% by age 50 (Euhus, 2012). The cumulative
risk for developing breast cancer by age 70 is
estimated to be about 87%, and the risk is as
high as 44% for ovarian cancer (Lindor et al.,
2010; Shannon & Chittenden, 2012). The risk
of developing a second primary cancer (breast
or ovarian) also is elevated (Bougie & Weberpals, 2011; Vencken et al., 2013). The degree of
risk depends on the first primary malignancy,
as well as the current age and other comorbidities of the affected carrier. Figure 4-5 provides
teaching points for families who are at risk for
HBOC.
Men who have a mutation in BRCA1 or
BRCA2 have been shown to have an increased
risk for developing prostate cancer that might
be more aggressive, have nodal involvement,
and be associated with a poorer survival when
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compared with men who do not have a mutation (Euhus, 2012). The risk of prostate cancer in BRCA1 carriers has been estimated to be
Figure 4-5. Summary Points for Hereditary
Breast and Ovarian Cancer
Genetic Testing: BRCA1, BRCA2
Penetrance: 87% breast cancer; 44% ovarian cancer
Key Indicators
• Personal and/or family history of breast cancer diagnosed at age 50 or younger
• Personal and/or family history of ovarian cancer
diagnosed at any age
• Women of Ashkenazi Jewish ancestry diagnosed
with breast and/or ovarian cancer at any age,
regardless of family history
• Personal and/or family history of male breast cancer
• Affected first-degree relatives with a known BRCA1
or BRCA2 mutation
• Bilateral breast cancer, especially if the diagnosis
was at an early age
• Breast and ovarian cancer in the same woman
• Women with triple-negative breast cancer
Potential Surveillance Recommendations
• Monthly breast self-examination beginning at age 18
• Biannual clinical breast examination beginning at
age 20
• Annual mammography beginning at age 25
• Consider other breast imaging strategies, including
breast magnetic resonance imaging.
• Biannual pelvic examination beginning at age 25
• Annual or biannual transvaginal ultrasound with
color Doppler beginning at age 25
• Consider annual or biannual serum CA-125 testing
beginning at age 25.
• Consider pancreatic cancer screening.
• Consider melanoma screening.
Potential Prevention Measures
• Consider prophylactic mastectomy (risk reduction of
up to 95%).
• Women with known BRCA2 mutations can consider
tamoxifen for chemoprevention.
• Consider prophylactic oophorectomy between ages
35–40 (risk reduction of up to 85%–96%).
Note. Based on information from Bougie & Weberpals, 2011;
Gadducci et al., 2010; National Comprehensive Cancer Network, 2016; Olbrys, 2013; Shannon & Chittenden, 2012;
Zagouri et al., 2013.

approximately double that observed in the general population for men younger than 65 years
old and five to seven times as high in BRCA2
carriers based on results from the international
IMPACT (Identification of Men With a Genetic
Predisposition to Prostate Cancer) study (Mitra
et al., 2011). Lifetime breast cancer risk is estimated at 1.8% for men with BRCA1 mutations
and 8.3% for those with BRCA2 mutations
(Euhus & Robinson, 2013).
Membership in some populations confers
increased risk for having a BRCA1 or BRCA2
mutation. Founder mutations have been noted
in those of Ashkenazi Jewish, Dutch, and Icelandic descent. An estimated 1 in 40 Ashkenazi women carries one of three mutations
(185delAG and 5382insC on BRCA1 and
6174delT on BRCA2) (NCCN, 2016).
Women who are at high risk for HBOC typically initiate mammography at age 25. Women
need clear instruction on the limitations of
mammography in younger age groups because
of the density of the breast tissue (Lowry et al.,
2012). Mammography, even when combined
with ultrasound, may still be ineffective in
detecting breast cancer early in HBOC. Breast
magnetic resonance imaging (MRI) may result
in higher sensitivity, especially when combined
with mammography and ultrasound in highrisk women (ACS, 2015a; Morrow, Waters, &
Morris, 2011). Breast MRI should be offered
to patients with a balanced discussion of the
potential risks, including an increased number
of false-positive readings necessitating biopsy,
and the benefits, including earlier detection
of malignancy. Currently, ACS recommends a
mammogram and MRI every year for women
at high risk (greater than 20% lifetime risk).
Women at moderately increased risk (15%–
20% lifetime risk) should talk with their doctors about the benefits and limitations of adding MRI screening to their yearly mammogram
(ACS, 2015a).
Prophylactic mastectomy can result in a
90%–95% reduction in breast cancer risk
(Bougie & Weberpals, 2011; Evans et al.,
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2013). This may be an appropriate option
for many women, especially those who have
already been diagnosed with cancer, have
undergone multiple breast biopsies, or have
breasts that are abnormal or difficult to
examine clinically or on mammography. Prophylactic mastectomy may lead to significant
overall survival in mutation carriers diagnosed with cancer. However, it is an irreversible procedure that can be emotionally difficult for many women (Gopie et al., 2013).
In most cases, a prophylactic mastectomy
includes total mastectomy without an axillary
node dissection. Skin-sparing and nipplesparing procedures sometimes are offered
with informed consent that documents that
the more breast tissue that is left intact, the
less effective the procedure (Tokin, Weiss,
Wang-Rodriguez, & Blair, 2012). Women who
undergo a prophylactic mastectomy can opt
for immediate reconstruction with a flap or
implant or can use prosthetics.
Prophylactic bilateral salpingo-oophorectomy (BSO) may be a prudent choice for
women who are at risk for ovarian cancer,
especially considering the limited effectiveness of ovarian cancer screening (Antoniou et
al., 2009; Gadducci, Biglia, Cosio, Sismondi,
& Genazzani, 2010). A BSO is associated with
as much as a 90% reduction in ovarian cancer risk and a 50% reduction in breast cancer
risk (Shannon & Chittenden, 2012). The ideal
age seems to be between age 35 and 40 if childbearing is complete. Approximately 2%–6% of
mutation-positive women in this age group will
have occult ovarian cancers at the time of prophylaxis (Finch et al., 2013). This prophylactic
surgical decision should be considered after a
careful discussion of the potential benefits of
reduced risk of breast and ovarian cancers and
the consequences of early menopause, which
is associated with increased vasomotor symptoms and potential bone loss. Preliminary data
suggest that short-term hormone replacement
therapy following BSO might be safe and does
not negate the protective effect of the surgery
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while decreasing vasomotor symptoms (NCCN,
2016).
Men who test positive for a BRCA mutation
should undergo clinical breast examination
every six months, perform monthly breast selfexamination, and consider mammography
(Mohamad & Apffelstaedt, 2008). Mammography sometimes is offered to men with gynecomastia. Men should initiate annual prostate
screening, including a digital rectal examination and prostate-specific antigen testing, at
age 40 (Castro et al., 2013; Ruddy & Winer,
2013).

Hereditary Nonpolyposis Colorectal
Cancer Syndrome
The autosomal dominant syndrome known
as HNPCC, or Lynch syndrome, accounts
for 3%–5% of all colorectal cancers (Senter,
2012). It also is associated with endometrial, ovarian, gastric, bile duct, small bowel,
renal pelvis, and ureter cancers (Barrow,
Hill, & Evans, 2013). The majority of mutations responsible for HNPCC occur in four
mismatch repair genes: MSH2, MLH1, PMS2,
and MSH6. The EPCAM gene is a recently
discovered contributor to Lynch syndrome,
accounting for an estimated 1%–3% of all
detectable HNPCC mutations because of
large deletions in the end of this gene, which
is located directly upstream of MSH2 and can
lead to a loss of MSH2 expression, resulting
in HNPCC syndrome (Gala & Chung, 2011;
Ligtenberg, Kuiper, Geurts van Kessel, &
Hoogerbrugge, 2013).
Patients with an HNPCC-associated mutation have an 80% lifetime risk of developing
colorectal cancer compared with a 6% risk in
the general population. Women with mutations in these genes have a 60% lifetime risk
for developing endometrial cancer (Lindor et
al., 2008). Lifetime risk of stomach cancer is
1%–13% compared to 1% in the general population (Chun & Ford, 2012; Patel & Ahnen,
2012). Risk of ovarian cancer is 12%–20%
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compared to 1% in the general population
(Weissman, Weiss, & Newlin, 2012). Figure 4-6
includes teaching points for HNPCC.
Although HNPCC is not associated with
large numbers of polyps, people with HNPCC
who do form adenomatous polyps are more
likely to do so at an earlier age, are more
likely to develop right-sided colon cancer, and
exhibit a very rapid progression to malignancy
in 1–3 years instead of the pattern of 5–10 years
seen in the general population (Patel & Ahnen,
2012; Weissman, Burt, et al., 2012).
Risk assessment for HNPCC is approached
in several ways. The Amsterdam and Bethesda
criteria assess the number of relatives affected
by colorectal cancer or other HNPCC-related
cancers with particular emphasis on the age
at onset (Weissman, Burt, et al., 2012). The
Amsterdam criteria require that one member
of the family be diagnosed with colorectal cancer before age 50, two generations are affected,
three relatives are affected, with one of them
being a first-degree relative of the other two,
and FAP is excluded. The Bethesda criteria
require that colorectal cancer be diagnosed in
an individual younger than age 50. Other criteria include the presence of colorectal cancers and other HNPCC tumors in the same
individual or that multiple generations are
affected and two or more first-degree relatives
are affected.
Microsatellites are another marker used to
identify possible cases of HNPCC. Microsatellites are repeated sequences of DNA. Although
the length of microsatellites is highly variable
from person to person, each individual has
microsatellites of a set length. These repeated
sequences are common and normal. In cells
with mutations in DNA repair genes, however,
some of these sequences accumulate errors
and become longer or shorter. The appearance of abnormally long or short microsatellites in an individual’s DNA is referred to as
microsatellite instability (MSI). About 90% of
tumors from people who have HNPCC show
MSI (Buecher et al., 2013). Tests are available

Figure 4-6. Summary Points for Hereditary
Nonpolyposis Colorectal Cancer (HNPCC)
Genetic Testing: MLH1, MSH2, MSH6, PMS2,
EPCAM
Penetrance: 40%–85% colorectal cancer; 40%–60%
endometrial cancer; 13% stomach cancer; 12%–20%
ovarian cancer
Key Indicators
• Personal history of colorectal and/or endometrial
cancer diagnosed before age 50
• First-degree relative with colorectal cancer diagnosed before age 50
• Two or more relatives with colorectal cancer or an
HNPCC-associated cancer, which includes endometrial, ovarian, gastric, hepatobiliary, small bowel,
renal pelvis, or ureter cancer. At least two of the relatives must be first-degree relatives of each other.
• Colorectal cancer occurring in two or more generations on the same side of the family
• A personal history of colorectal cancer and a firstdegree relative with adenomas diagnosed before
age 50
• An affected relative with a known HNPCC mutation
Potential Surveillance Recommendations
• Annual colonoscopy with removal of polyps starting
between ages 20–25
• Consider gastroscopy and upper endoscopy with
colonoscopy.
• Biannual pelvic examination beginning at age 25
• Annual or biannual transvaginal ultrasound with
color Doppler beginning at age 25
• Annual or biannual serum CA-125 testing
• Consider urinary screening with urinalysis and/or
pelvic ultrasound.
Potential Prevention Measures
• Consider chemoprevention with aspirin or nonsteroidal anti-inflammatory drugs.
• Consider colectomy in patients who cannot or will
not undergo regular colonoscopy.
• Consider chemoprevention with oral contraceptives
if possible.
• Strongly recommend consideration of a prophylactic
hysterectomy including bilateral salpingooophorectomy between ages 35–40 or when childbearing is complete.
Note. Based on information from Barton, 2012; de Vos tot
Nederveen Cappel et al., 2013; Haanstra et al., 2013; Power
et al., 2010; Rodriguez-Bigas & Möeslein, 2013; Shia et al.,
2013; Weissman, Burt, et al., 2012.
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that detect MSI in tumor cells, and numerous longer or shorter microsatellite regions in
these cells suggests the presence of a mutated
DNA mismatch repair gene, which is suggestive of HNPCC. Thus, testing a tumor sample
for MSI often can help to determine whether
genetic testing for HNPCC is appropriate. An
MSI-high phenotype is reported in 85%–92%
of HNPCC colon cancers and approximately
15% of sporadic cancers (Weissman, Burt, et
al., 2012). If a patient’s tumor cells show no
evidence of MSI, it is unlikely that he or she
has a mutated mismatch repair gene. In such
cases, genetic tests are unlikely to yield useful
information and rarely are worth the time and
expense.
Another strategy often employed is immunohistochemistry (IHC) staining, which can
be done on tumor tissue from individuals who
fulfill the Bethesda criteria to determine the
presence or absence of MLH1, MSH2, MSH6,
and PMS2 proteins (Kastrinos & Syngal, 2012;
Schneider, Schneider, Kloor, Fürst, & Möslein,
2012). If IHC is abnormal, this indicates that
one of the proteins is not expressed, and an
inherited mutation may be present. If either
the IHC or MSI tests are abnormal, then further testing with germ-line DNA analysis would
be appropriate.
HNPCC is associated with an accelerated
carcinogenesis in which polyps can develop
into carcinomas in 2–3 years instead of the typical 8–10 years seen in the general population
(Haanstra, Kleibeuker, & Koornstra, 2013).
Because of this potentially rapid development
of malignancy, annual colonoscopy is recommended beginning at age 20–25 (Levin et al.,
2008). Research clearly shows that regular colonoscopy decreases the overall mortality rate by
about 65% (de Vos tot Nederveen Cappel et al.,
2013).
Because HNPCC also is associated with
increased risks to the endometrium and ovaries, women with the mutation need to consider careful surveillance. This usually includes
annual or semiannual transvaginal ultrasound
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of the endometrium and ovaries with concurrent endometrial aspiration for pathologic evaluation and CA-125 testing (Vasen et al., 2013).
In particular, women need to be informed of
the low sensitivity and specificity of ultrasound
and CA-125 testing for ovarian cancer. Ultrasound has limited utility in evaluating endometrial thickness in premenopausal women
because of cyclic changes. Although individuals with HNPCC may be at risk for other cancers, no other standard screening recommendations exist at this time (Bernstein & Myrhøj,
2013). Some families with an increased number of urinary tract malignancies consider adding ultrasound and urine cytology (de Vos tot
Nederveen Cappel et al., 2013). Similarly, many
clinicians will recommend upper endoscopy
and gastroscopy, but no formal recommendations currently exist.
Another strategy these families sometimes
consider is chemoprevention. The exact efficacy of nonsteroidal anti-inflammatory drugs
and aspirin in decreasing gastrointestinal cancers is unknown (Barton, 2012). These measures are based largely on information gained
from people with FAP. Because the use of
oral contraceptive pills has been associated
with decreased risk of developing ovarian and
endometrial cancers, some women consider
this strategy. Individuals considering chemoprevention strategies for colon or gynecologic
cancers need a carefully balanced discussion
of the potential benefits and risks associated
with the proposed agent. These individuals also may want to consider enrolling in a
research study. Patients with an HNPCC-associated mutation may benefit from recommendations on adopting a healthy diet and exercise to reduce the risk of cancer development
(see ACS, 2015b) because such behaviors may
contribute to overall health and well-being.
Prophylactic colectomy in HNPCC is controversial. It is not associated with a large increase
in life expectancy over annual colonoscopy
(Rodriguez-Bigas & Möeslein, 2013). It generally is reserved for people in whom colonos-
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copy is not technically possible or for individuals who refuse to undergo regular screening.
Because the risks for endometrial and ovarian cancers are substantial and screening may
be ineffective, many women will consider a total
abdominal hysterectomy with BSO at age 35 or
older if childbearing is complete (RodriguezBigas & Möeslein, 2013). These women need to
be aware of the risks of premature menopause
and the need for four to eight weeks of recuperation.

Familial Adenomatous Polyposis
Syndromes
FAP, an autosomal dominant trait, is characterized by numerous (usually more than 100)
adenomatous colonic polyps and accounts for
about 1% of all cases of colorectal cancer (Lindor et al., 2008). The FAP gene is nearly 100%
penetrant, so if a person is not treated, he or
she will develop colorectal cancer because of
the sheer number of polyps. The mean age at
onset of cancer is 39, but as many as 75% of
patients will have developed adenomas by age
20 (Jasperson, 2012). A less severe form of FAP
called attenuated familial adenomatous polyposis (AFAP) is characterized by less than 100
polyps (usually about 20) at presentation and
later onset of colorectal cancer. More than 800
mutations in the APC gene are associated with
FAP. Deleterious mutations in this tumor suppressor gene result in the premature truncation of the APC protein (Patel & Ahnen, 2012).
Approximately 25% of individuals with FAP
have a de novo mutation (Kastrinos & Syngal,
2011). Figure 4-7 lists key indicators of FAP and
AFAP and related teaching points.
An autosomal recessive gene on chromosome 1 called MUYTH is also associated with
polyposis (Lindor et al., 2008). It should be a
consideration in anyone with multiple colon
polyps. Having mutations in both copies is associated with an 80% lifetime risk of developing
colon cancer, 50% risk of developing duodenal cancer, and an increased risk of developing

Figure 4-7. Summary Points for Familial
Adenomatous Polyposis (FAP) and
Attenuated Familial Adenomatous Polyposis
(AFAP)
Genetic Testing: APC
Penetrance: 100% for FAP
Key Indicators
• Clinical diagnosis of FAP (100 or more polyps)
• Suspected FAP or AFAP (15–99 polyps)
• First-degree relative with FAP or AFAP
• An affected relative with a known APC or MYH
mutation
• Any number of adenomas in an individual in a family with FAP
Potential Surveillance Recommendation
• Baseline colonoscopy at time of genetic testing or
by age 12–15. If no polyps are present, repeat at
age 20 and then annually.
Potential Prevention Measures
• Consider chemoprevention with aspirin, nonsteroidal anti-inflammatory drugs, or sulindac to suppress
polyp formation.
• Consider prophylactic total proctocolectomy with
ileoanal pouch.
Note. Based on information from Dupont et al., 2007; Gala &
Chung, 2011; Jasperson, 2012; Patel & Ahnen, 2012.

endometrial cancer (Jasperson, 2012). Mutations in MUYTH should be a consideration if
the patient tests negative for mutations in the
APC gene. Recommendations for management
are similar to those with FAP.
Medical and surgical management of FAP
syndromes is complex because the risk of developing colorectal cancer is virtually 100% and
the onset can occur before age 20. In general,
people with FAP usually receive a recommendation to begin screening with colonoscopy at
puberty and to undergo colectomy when symptomatic or when the number of adenomas is
considered worrisome. Prophylactic colectomy
is an option. Nonsteroidal drugs sometimes are
used prophylactically to prevent or delay polyp
formation (Dupont, Arguedas, & Wilcox, 2007;
Jasperson, 2012).
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Pancreatic Cancer
Pancreatic cancer can be seen in different
hereditary cancer syndromes. When predominantly pancreatic cancer is seen, the most common mutations are in the PALB2 and BRCA2
genes (Axilbund & Wiley, 2012). Other genes
associated with hereditary pancreatic cancer
include APC, ATM, BRCA1, CDK4, CDKN2A,
EPCAM, MLH1, MSH2, MSH6, PMS2, STK11,
TP53, VHL, and XRCC2. These other genes
should be considered when selecting a genetic
test in a family with suspected hereditary pancreatic cancer.
Pancreatic screening is not typically offered
to the general population but has been used
in high-risk patients from families with two or
more cases of pancreatic cancer and in patients
with inherited cancer syndromes associated
with hereditary pancreatic cancer. This recommendation comes with a clear discussion of the
strengths and limitations of screening so that
individuals can make the decision that is best
for their situation. Pancreatic cancer surveillance modalities include serum biomarkers,
such as CA 19-9 and carcinoembryonic antigen; external imaging, including MRI and computed tomography scan; and internal imaging,
such as endoscopic ultrasound, endoscopic retrograde cholangiopancreatography, and magnetic resonance cholangiopancreatography,
with or without fine needle aspiration (Shin
& Canto, 2012). Data suggest that in high-risk
individuals (those with at least 16% lifetime risk
for developing pancreatic cancer), endoscopic
ultrasound and MRI or magnetic resonance
cholangiopancreatography can detect asymptomatic precursor benign and early invasive
malignant pancreatic neoplasms that are more
likely to be resectable compared to symptomatic tumors (Shin & Canto, 2012; Templeton &
Brentnall, 2013).
At this time, no standardized guidelines
exist for managing patients at high risk for
developing pancreatic cancer, including the
age at which screening should be initiated, the
modalities used, or how often screening should
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be conducted (Templeton & Brentnall, 2013).
Some experts recommend that high-risk individuals initiate screening at age 35–45 or 10–15
years before the earliest diagnosis of pancreatic
cancer in the family (Larghi, Verna, Lecca, &
Costamagna, 2009).

Nursing Implications
Oncology nurses implement knowledge
and help to manage patients and families
with a hereditary predisposition for developing cancer (see Figure 4-2). It is important to
remember that all oncology nurses, regardless of practice setting, have a responsibility to
refer patients to genetic healthcare professionals and to understand the influence of genetics
in health care. Genetics greatly influence the
practice of oncology not only in the evaluation
and referral of families with a hereditary predisposition but also in pharmacogenetics and
tumor characteristics. As the field of genetics
is ever-growing, oncology nurses need to continually update their education through journal articles and continuing education courses.
In many cases, oncology nurses will assist in
managing the care of people with hereditary
risk after they have undergone genetic testing
or consultation with a genetic healthcare professional. Oncology nurses are often responsible for ensuring that recommendations for
screening are carried out. They also may assist
with the care, education, and support of people
considering prevention measures, especially
prophylactic surgery.
Some patients with hereditary risk may be
enrolled in clinical trials and variant reclassification studies. Oncology nurses often assist
patients with enrolling in trials and understanding the implications of research findings.
Families with hereditary risk benefit greatly
when counseled and encouraged to adopt primary prevention measures, especially those
associated with a healthier lifestyle. Incorporation of an appropriate comprehensive preven-
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tion and risk reduction plan into the care of a
person with a hereditary high risk for cancer
can potentially decrease morbidity and mortality associated with cancer (Weitzel et al., 2011).
ACS has recommendations for nutrition and
physical activity that may be appropriate to
share with these families, who are often motivated to engage in such behaviors (“A Healthy
Diet and Physical Activity Help Reduce Your
Cancer Risk,” 2012; Kushi et al., 2012).
Unfortunately, current criteria and risk models do not always correctly categorize those who
might be at risk for having a deleterious germline mutation (Wiseman et al., 2010). In addition, family history information changes and
evolves over time. A patient may initially present with a history that does not meet the criteria for genetic testing, but if the personal or
family history (maternal or paternal) changes,
the patient may become eligible for genetic testing or be considered for testing of mutations in
other less common genes. Updates in genetic
testing technology also necessitate the need to
reevaluate whether a patient or family might
benefit from additional testing (American College of Medical Genetics and Genomics, 2012;
Ku, Cooper, Iacopetta, & Roukos, 2013).
Families with suspected or known hereditary
susceptibility to developing malignancy have
many psychosocial needs (Cameron & Muller,
2009; Eijzenga et al., 2014). These are ongoing
and often change over time. Regular assessment
to determine how families are managing their
risk and the associated uncertainty, body image
changes, and reproductive concerns is important to address issues promptly and appropriately and to help these families to have the best
possible outcome (Rew et al., 2010). Oncology
nurses have a major role in identifying reputable resources, including written materials, support groups, and websites.
Families who have undergone genetic testing in which a mutation was not detected in
one or two of the more common genes should
be offered more complete NGS panels for the
genes in which they had not previously had test-

ing but might be appropriate given the patient’s
personal and family history. Such “catch-up”
testing might result in the isolation and identification of a less common susceptibility gene
and more appropriate, tailored recommendations for prevention and early detection. This
testing also may enable other family members
to have meaningful single-site genetic testing.
Unfortunately, NGS panels greatly increase
the possibility of detecting a variant of indeterminate significance, and it is important for
patients and families to understand that the
result is uninformative. Indeterminate results
can be stressful, confusing, disappointing, and
frustrating to families (Mahon, 2015). Recommendations for cancer prevention and surveillance are based on personal risk factors and the
family history for both the proband and other
family members, as testing of at-risk family
members is not recommended when the results
are indeterminate.

Conclusion
Genetics is an ever-growing subspecialty in
oncology. NGS testing has greatly changed the
landscape of genetic testing. When tests are
ordered correctly, the possibility that a mutation will be detected is much greater. Unfortunately, the clinical implications of many of these
genetic mutations are not always clear. Families
will need long-term follow-up as more becomes
known about these mutations and management
recommendations evolve. NGS testing also has
resulted in many more variants of indeterminate
significance. Families with a variant of indeterminate significance will need follow-up as more
becomes known about the variant, and recommendations for prevention and early detection
may need to be modified. As more cancer susceptibility genes are identified, the need will
increase for oncology nurses to identify patients
who are at risk and refer them to genetic healthcare professionals for further evaluation. Oncology nurses also have important roles in physical
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assessment, screening, education about prevention strategies, and follow-up care after prophylactic surgery. Families with a known hereditary
predisposition need psychosocial support to
facilitate adjustment to the diagnosis of a hereditary syndrome. Oncology nurses will continually be challenged to stay current on advances in
oncology genetics science.
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Chapter 4 Study Questions
1. Which of the following is a characteristic of hereditary breast and ovarian cancer?
A. Onset of breast cancer at an older age
B. HER2-positive breast cancer
C. Bilateral breast cancer
D. Family member with breast cancer
2. A patient tests negative for a known MSH6 mutation in his family. The patient has never
been diagnosed with cancer. What is his risk for developing colon cancer?
A. He has no risk of colon cancer.
B. His risk is greater than that of the general population.
C. His risk cannot be quantified.
D. His risk is at least that of the general population.
3. A 35-year-old woman whose mother was diagnosed with breast cancer at age 38 asks her primary nurse about genetics testing for hereditary cancer. How should the nurse reply?
A. That test can be ordered routinely with your yearly bloodwork.
B. It would probably be best to see a credentialed genetics nurse or genetics counselor for
further evaluation.
C. It is best to check with your insurance company to see if it is a covered benefit before
ordering the test.
D. The pedigree does not suggest hereditary risk.
4. Which of the following is a potential risk of genetic testing when it is ordered outside of formal counseling by a genetics healthcare professional?
A. Family members may not learn about the test outcome.
B. The provider may not be able to correctly interpret the clinical meaning of the test.
C. The test may be expensive.
D. Patients will know whether or not they have the disease.
5. A critical component of informed consent for cancer genetic testing is:
A. Confirmation of the family history for cancer.
B. Overview of the risks, benefits, and limitations of cancer genetic predisposition testing.
C. A full history and physical to rule out the possibility of malignancy.
D. Estimation of the chance of carrying a mutation.
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Cancer Detection
Measures
Suzanne M. Mahon, RN, DNSc, AOCN®, AGN-BC

Introduction

cancers, information is provided regarding the
epidemiology, risk factors, signs and symptoms,
patient education, and potential early detection
strategies, including the strengths and limitations
of the screening tests.

Improved survival from cancer has been a
result of both improved treatment and earlier detection. Oncology nurses are becoming increasingly involved in cancer prevention
and detection services. Recommendations for
the early detection of cancer are based on the
cancer risk assessment (see Chapter 3). This
chapter will provide an overview of the fundamental principles involved in the early detection of cancer, which also may be referred to
as cancer screening or secondary cancer prevention.
The premise of secondary cancer prevention
is to screen for and detect cancer in its earliest
stages. Theoretically, treatment should be the
least complicated and least toxic and should provide the greatest chance for long-term disease-free
survival (American Cancer Society [ACS], 2015b,
2015c). All nurses need to discuss secondary cancer prevention measures with patients and their
family members. Nurses need to be able to discuss
and instruct patients and families on the principles of screening, the rationale for recommendations from national agencies, and controversies in
screening (Plescia, Richardson, & Joseph, 2012).
This chapter begins with a discussion of the theoretical foundations of cancer screening followed
by a discussion of the major cancers for which
screening tests are available. For each of these

Principles of Secondary Cancer
Prevention
Cancer screening is aimed at asymptomatic people with the goal of finding disease and
decreasing the morbidity and mortality associated
with cancer in its early stages, when treatment is
most likely to be effective. Some also consider
testing for genetic or molecular markers that put
an individual at high risk for developing cancer
to be a form of cancer screening (see Chapter 4).

Accuracy of Cancer Screening Tests
The accuracy of a screening test is the degree
to which a measurement represents the true
value of the characteristic being measured. In the
context of cancer screening, results fall into one
of the following categories of accuracy: true positive, true negative, false negative, or false positive.
A true-positive result indicates the person tested
has cancer, and the person actually does have the
disease. A true-negative result indicates the per95
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son tested does not have cancer, and that person
neither has nor develops cancer within a defined
period. A false-negative result occurs if the test
indicates the individual does not have cancer, but
the individual actually does. A false-positive result
occurs when the screening test indicates a person
has cancer, but the individual actually does not.
Information about accuracy categories is necessary to calculate the sensitivity and specificity of
a particular screening test (Gordis, 2014). The
sensitivity of a screening test is its ability to detect
those individuals with cancer. It is calculated by
taking the number of true positives and dividing
it by the total number of cancer cases (true positives plus false negatives). Most people are unwilling to accept a test with a high false-negative rate
because the test will miss many cancers. The specificity of a test is its ability to identify individuals
who actually do not have cancer. It is calculated
by dividing the number of true negatives by the
sum of the true-negative and false-positive results.
A high false-positive rate can result in unnecessary follow-up testing, costs, and anxiety for people who receive false-positive results (Gordis,
2014).
Understanding the principles of sensitivity and specificity helps individuals to realize
the strengths and limitations of the screening
test they are considering. Nurses and the public must recognize that a perfect screening test
does not exist. Even mammography fails to
detect at least 10% of all breast cancers (Sinclair,
Littenberg, Geller, & Muss, 2011). Failure rates
regarding the detection of breast cancer, especially with mammography, may be even higher
in women younger than age 50 (ACS, 2015a).
Whenever possible, nurses need to communicate to patients, in understandable terms, information about sensitivity and specificity data.

Variations in Cancer Screening
Guidelines
A major source of confusion in cancer screening stems from the variations in screening recommendations among the various professional

agencies (Basch, Somerfield, Partridge, Schnipper, & Lyman, 2011; Brawley et al., 2011; Evans,
Brouwers, & Bell, 2008; Guirguis-Blake et al.,
2007). This is an important area for nurses to
consider in patient education. First, nurses need
to inform patients of the generally agreed-upon
requirements and characteristics of acceptable
screening testing regarding sensitivity, specificity, and false-positive and false-negative rates
(see Figure 5-1). When presenting screening
recommendations to individuals, it is important
to include the rationale, as well as the strengths
and limitations of the test, and to present this
information in light of the individual’s risk for
developing cancer. Healthcare providers can
obtain information about the scientific basis
and the review process for a guideline from
the agency that generated the guideline or at
the National Guideline Clearinghouse website
(www.guideline.gov). This information is contin-

Figure 5-1. Considerations for Acceptable
Cancer Screening Tests
• The natural history of the disease is adequately
understood.
• The condition is an important health problem (high
incidence, morbidity, or mortality).
• A test is available that can detect the disease or
condition in its early stages or pick up signs that the
disease may develop later.
• The screening test has acceptable sensitivity and
specificity.
• The disease or condition can be treated, and the
treatment is more effective, affordable, safe, or
acceptable in the earlier stages.
• Facilities for diagnosis and treatment are available.
• The test is acceptable to the population.
• The test does not have a high probability of other
problems or risks.
• An agreed-upon policy exists regarding whom to
screen and treat.
• The total cost of finding a case is economically balanced in relation to medical expenditure as a whole.
• Cancer screening is a continuous process, not just
a “onetime” project.
Note. Based on information from American Cancer Society,
2016a; Brawley et al., 2011; Evans et al., 2008.
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ually updated and facilitates comparison of recommendations across agencies.
A screening protocol or recommendation
defines how a cancer screening test should be
used. For example, ACS (2016a) recommends
an annual mammogram for all women beginning at age 45 with an option to begin at age
40. The specific guidelines change over time,
but the focus has changed little (Brawley et al.,
2011). The focus is still that healthcare providers should be aware of the latest guidelines to
select the best screening tests for an individual
of average risk and should modify the guidelines for individuals with a particularly high risk
for developing a specific malignancy.
Such recommendations can vary among
organizations and practitioners. A recommendation generally describes the target population being served, the screening recommendation to be applied, and the interval at which the
test should be applied. Clinicians must remember that screening protocols are guidelines
and not practice standards to be implemented
with every individual. Clinicians also must consider the goals of the agency’s recommendations. The goal of the ACS standards is to detect
malignancy. The U.S. Preventive Services Task
Force (USPSTF) uses very strict criteria for evidence of effectiveness. Cost-effectiveness also
is an important consideration for this group.
When providing information on cancer screening recommendations, nurses need to inform
individuals why they are selecting a certain recommendation.

Informed Consent for Cancer
Screening
Patients must have enough information about
screening tests to make an informed decision
to either undergo or decline screening. Nurses
have a key role in interpreting and explaining
information regarding the sensitivity, specificity,
strengths, risks, and benefits of a screening test
to patients (Fagerlin, Zikmund-Fisher, & Ubel,
2011). Nurses need to explain why a particular
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set of guidelines is recommended for an individual patient. They need to remind each patient
that these are guidelines and that modifications
may be made based on risk factor assessment
and clinical examination findings. With people
who are in failing health, it is appropriate to discuss stopping cancer screening, although few
guidelines provide specific direction in this area.
Clearly, the benefits, risks, and potential limitations of each screening test need to be discussed
and tailored to the risk factor assessment so that
patients can make an informed decision about
what is best for them.
Many individuals, however, will still choose
to undergo a screening examination even if it
has a lower sensitivity and specificity, in hopes
that it will be effective for them. Screening for
ovarian cancer is an excellent example. Highly
specific and sensitive screening tests are not yet
available for the early detection of this cancer.
Ovarian cancer has few, if any, early signs and
symptoms (ACS, 2016a). Many women, however, still want an annual pelvic examination to
assess for ovarian masses. The test is relatively
inexpensive to perform and usually well tolerated. Some clinicians are better at detecting
ovarian masses than others, and many ovarian
cancers cannot be detected using this examination, even when performed by highly skilled clinicians. As long as a woman realizes that the
test may fail to detect ovarian cancer and is willing to accept this limitation, utilizing the pelvic examination may be effective. Thus, being
informed about a cancer screening examination includes knowledge that not all cancers
may be detected and awareness of the potential
risks. If patients decline recommended screening, they need to understand that the symptoms
of cancer may not be evident until treatment is
no longer likely to be effective (Edwards et al.,
2013).
If the intended benefits of screening are
to be realized, individuals need to have a
clear understanding of the implications of
screening tests both before screening and
after receiving results. The potential ben-

98

■

CANCER BASICS, SECOND EDITION

efits of screening are lost if individuals are
never informed of test results or the meaning of these results. Providing patients with
information about screening results serves
as another opportunity for nurses to reinforce information included in the risk factor assessment. After the screening tests, risk
may be more apparent, and the clinician may
need to revise screening recommendations.
For example, a 50-year-old man may have a
baseline screening colonoscopy examination that demonstrates a large polyp, which
is subsequently biopsied and shows hyperplasia. His risk for developing colon cancer
is higher than initially perceived. He should
be informed of the risk and be counseled
about the recommendations for screening at
a more frequent interval than every 10 years
(Levin et al., 2008).
Clearly, cancer risk communication influences patients’ decisions to undergo cancer
screening examinations. When a healthcare
provider recommends a particular screening
examination, the patient is more likely to have
the recommended screening (Sarfaty, Wender,
& Smith, 2011).

Lung Cancer
Lung cancer is a serious public health problem in the United States. It is more common in
older adults; the average age at diagnosis is 70
years (ACS, 2016a). Lung cancer is the second
most common cancer diagnosed in men and
women and accounts for 14% of new cancers in
the United States (ACS, 2016a). Unfortunately,
lung cancer is by far the leading cause of cancer death among both men and women. More
people die of lung cancer than of colon, breast,
and prostate cancers combined (ACS, 2016a).

Risk Factors
Known risk factors for lung cancer are shown
in Table 5-1. About 87% of lung cancer deaths

Table 5-1. Risk Factors for Lung Cancer
Risk Factor

Possible Etiologic Basis

Asbestos exposure

Asbestos fibers are a known carcinogen to lung tissue.

Genetic predisposition

In some families, more lung cancers develop than can be attributed to chance, especially when
they occur in nonsmokers without other risk factors. A mutation
appears to exist on chromosome
6 that may place some people at
higher risk. Genetic testing is not
currently available on a commercial basis.

Radiation exposure to the lungs

Risk is increased in people
treated for Hodgkin lymphoma
and other diseases that would
involve chest radiation, which has
a direct carcinogenic effect on
lung tissue.

Radon exposure

Radon is a naturally occurring
radioactive gas that results from
the breakdown of uranium in soil
and rocks and has a carcinogenic effect on lung tissue.

Tobacco use
(cigarettes,
smokeless
tobacco, cigars,
and pipes)

Nicotine, tar, and other chemicals
have a direct carcinogenic effect
on lung tissue. Risk increases
with the length and intensity of
exposure.

Note. Based on information from American Cancer Society,
2015b, 2016a; Lo et al., 2013; Papathomas et al., 2011.

are attributed to tobacco use (ACS, 2015b).
The longer an individual smokes and the more
packs smoked per day, the greater the risk. People who stop smoking before age 50 cut their
risk of dying in the next 15 years in half compared with those who continue to smoke (ACS,
2015b). Current smokers should be informed
that the immediate preventive health priority
is the elimination of tobacco use because smoking cessation offers the most effective means of
reducing the risk of premature mortality from
lung cancer (Smith et al., 2015).
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Secondhand smoke also increases the risk
for lung cancer. A nonsmoker who lives with a
smoker has about a 20%–30% greater risk of
developing lung cancer (Alberg, Brock, Ford,
Samet, & Spivack, 2013). Secondhand smoke is
the attributed cause for more than 3,000 lung
cancer deaths in the United States annually
(Alberg et al., 2013).

Signs and Symptoms
Figure 5-2 shows the signs and symptoms of
lung cancer. The symptoms are nonspecific,
and often the diagnosis is not made until the
disease has metastasized to the brain, bone, or
liver.

Early Detection
Screening for lung cancer is controversial
but becoming more common. Routine screening with a chest x-ray is not effective, as lesions
usually are large by the time they are seen on a
chest x-ray, and treatment is not always effective

Figure 5-2. Signs and Symptoms of Lung
Cancer
Signs of Lung Cancer
• A cough that does not go away
• Chest pain, often made worse by deep breathing,
coughing, or laughing
• Hoarseness
• Weight loss and loss of appetite
• Bloody or rust-colored sputum
• Shortness of breath
• Recurring bronchitis or pneumonia
• New onset of wheezing
Signs Often Seen With Metastasis
• Bone pain
• Weakness or numbness of the arms or legs
• Headache, dizziness, or seizure
• Yellow coloring of the skin and eyes
• Lumps near the surface of the body
Note. Based on information from American Cancer Society,
2016a.
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because of the presence of metastasis. Recent
data from the National Lung Screening Trial
showed a sensitivity of 93.8% and specificity
of 73.4% for low-dose computed tomography
(LDCT) and a sensitivity of 73.5% and specificity of 91.3% for chest radiography (National
Lung Screening Trial Research Team, 2011).
USPSTF recommends that asymptomatic
adults aged 55–80 years who have a 30-packyear smoking history and currently smoke or
have quit smoking within the past 15 years
undergo annual lung cancer screening with
LDCT (Moyer, 2014).
ACS recommends that when high-volume,
high-quality lung cancer screening and treatment centers are available, clinicians can
consider LDCT screening in patients aged
55–74 years who appear healthy, have at
least a 30-pack-year smoking history, and currently smoke or have quit within the past 15
years (Wender et al., 2013). ACS emphasizes
that individuals interested in early detection using LDCT should be educated about
the potential risks and unknowns of the test
and should be encouraged to participate in
a clinical trial to better evaluate this technology (ACS, 2016a).

Breast Cancer
Breast cancer is the most common cancer
among women in the United States. Women
fear breast cancer, and most know someone
affected by the diagnosis. Approximately 3.1
million people in the United States are breast
cancer survivors (ACS, 2015a). The absolute
lifetime risk of developing invasive breast cancer is about 1 in 8. Breast cancer is responsible for 14% of all cancer deaths annually (ACS,
2016a).

Risk Factors
Table 5-2 shows the known risk factors for
breast cancer. Risk factor assessment is critical in
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Table 5-2. Risk Factors for Breast Cancer
Risk Factor

Epidemiology

Modifiable

Age

Approximately 2 out of 3 women are aged 55 or older at diagnosis. Risk increases
with age.

No

Alcohol use

Women who consume 1 drink a day have a slightly increased risk. Those who have
2–5 drinks daily have about 1.5 times the risk of women who drink no alcohol.

Yes

Genetic
predisposition

About 10% of breast cancers are linked to mutations in genes (especially BRCA1 and
BRCA2) that confer up to an 85% lifetime risk of developing breast cancer. More than
20 genes have been identified that are associated with an increased risk of developing breast cancer for which commercial genetic testing is available.

No

Hormone
replacement
therapy

Long-term use (several years or more) increases the risk of developing breast cancer and may increase the chances of dying of breast cancer. Five years after use is
stopped, breast cancer risk seems to return to normal.

Yes

History of
breast biopsy

A history of atypia on biopsy increases risk; fibrocystic changes and fibroadenomas
do not increase risk.

No

Increased
number of
menstrual
cycles

Risk is increased in women with menarche before age 12 or menopause after age
55.

No

Late parity or
nulliparity

Women who have not had children, or who had their first child after age 30, have a
slightly higher risk of developing breast cancer. Being pregnant more than once and
at an earlier age reduces breast cancer risk. Delivery of a baby is the final step of
breast development.

Possibly

Obesity/
inactivity

Increased body weight is associated with increased risk, especially when the
increase in weight occurs later in adulthood. It may relate to the presence of more
estrogen receptors in fat cells. Studies show that exercise reduces the risk of developing breast cancer; it is not clear if it is a direct effect or if exercise helps to maintain
a healthier weight.

Yes

Oral contraceptives

Women who use birth control pills have a slightly greater risk of developing breast
cancer than women who have never used them. Ten years after women have stopped
taking oral contraceptives, the risk seems to be gone. Exact risk is unclear.

Yes

Prior history of
breast cancer

Once a person is diagnosed with breast cancer, the risk of developing a second primary breast cancer is higher.

No

Prior radiation
to the chest

Women who have had radiation treatment to the chest area earlier in life have a
greatly increased risk of developing breast cancer.

No

Race

Caucasian women are slightly more likely to develop breast cancer, but African American women are more likely to die of it. African American women may have fastergrowing tumors.

No

Sex

Breast cancer is 100 times more common in women than men.

No

Note. Based on information from American Cancer Society, 2015b, 2016a; Green, 2013; Nelson et al., 2012; Tan et al., 2012.
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breast cancer because it has a significant impact
on recommendations for screening and referral for genetic testing (Shannon & Chittenden,
2012). The proper use of screening and genetic
testing can potentially decrease the morbidity and mortality associated with breast cancer.
Women with a mutation in a known hereditary
predisposition gene, such as BRCA1 or BRCA2,
will need more aggressive management strategies that might include breast magnetic resonance imaging (MRI), chemoprevention, and
prophylactic surgery (ACS, 2016a; see also Chapter 4).

Signs and Symptoms
Screening is appropriate for asymptomatic women (Smith et al., 2015). All women
should be educated about the signs and symptoms of breast cancer and instructed to seek
further evaluation if they notice any change in
their breasts. Symptomatic women (see Figure
5-3) should be referred directly for a diagnostic evaluation, which might include an ultrasound, additional mammographic views, MRI,
and biopsy (ACS, 2015a). Men, especially those
at increased risk, should be instructed on the
importance of immediate evaluation of any
mass behind the nipple.

Figure 5-3. Signs and Symptoms of Breast
Cancer
•
•
•
•
•
•

Lump or mass in the breast
Lump in the axilla
Lump or mass behind or in the nipple
Swelling in all or part of the breast
Skin irritation or dimpling
Redness, scaliness, or thickening of the nipple or
breast skin
• Breast pain
• Nipple pain or nipple inversion (or eversion if normally inverted)
• Nipple discharge other than breast milk
Note. Based on information from American Cancer Society,
2015a.
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Early Detection
Screening for breast cancer has historically
involved three modalities: breast self-awareness,
also referred to as breast self-examination; clinical breast examination (CBE); and mammography (see Table 5-3). The recommendations
for breast self-awareness and CBE vary greatly
across professional organizations.
ACS recommends that all women be instructed
on the option of breast self-awareness at age 20.
Each woman must make a decision about the
usefulness of the tool and, if the woman desires,
should be provided specific, personalized instruction on how to perform breast self-awareness
(ACS, 2015a) (see Figure 5-4). The guidelines
from the National Comprehensive Cancer Network® (NCCN®) are similar (NCCN, 2016a).
Historically, CBE has been recommended
beginning at age 20 in women of average risk
with an interval of every one to three years until
age 40 and then annually (NCCN, 2016a). Currently, ACS and USPSTF do not recommend
CBE. The steps of breast self-awareness and
CBE are similar. If a woman desires to practice
breast self-awareness, she should be offered the
opportunity to learn during a CBE.
ACS recommends that women of average risk
should begin mammography at age 45 with an
option to start at age 40 (ACS, 2015a). NCCN
recommends annual mammography starting at
age 40 (NCCN, 2016a). USPSTF recommends
mammography every other year starting at age
50 (Siu, 2016). The routine use of mammography is partially responsible for the reduction in
mortality rates for breast cancer. It is estimated
to reduce the risk of dying from breast cancer
by as much as 38% (ACS, 2015b). Mammography can detect breast cancers long before they
are palpable. All mammogram facilities should
be certified by the American College of Radiology (ACR) and use dedicated mammogram
machines. Mammography usually takes two
x-rays of each breast from different angles: top
to bottom and side to side. In digital tomosynthesis (three-dimensional mammogaphy), the
breast is positioned the same way as in a conven-
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Table 5-3. Characteristics of Tools for Early Detection of Breast Cancer
Tool

Strengths

Limitations/Risks

Breast selfawareness

Convenient
Inexpensive
Can detect interval cancers between professional examinations
The woman might be most familiar with her
body and subtle changes.

Dependent on the skill of the woman
Lesions must be palpable or visible to inspection.

Clinical breast
examination

Relatively inexpensive
Opportunity to teach self-awareness technique
during examination
Can detect interval cancers between mammograms

Dependent on the skill of the practitioner
Lesion must be palpable or visible to inspection.

Mammography

Sensitivity of 80%–95%
Specificity of 95%–98%
Will detect 80%–90% of cancers in asymptomatic women
Is especially effective in women older than age
50

Less effective in younger women, especially
those with dense breasts
May be uncomfortable for the woman
Exposes the woman to a small dose of radiation
Average cost of $50–$150 for a standard mammogram; tomosynthesis may be more expensive with variable reimbursement.

Magnetic resonance imaging

More sensitive than mammography for detecting early cancers in high-risk individuals
Useful for evaluating breast implants for leaks
or ruptures and for assessing abnormal areas
seen on a mammogram or felt after breast
surgery or radiation therapy
Indicated for screening in women with a
greater than 20% lifetime risk of developing
breast cancer

Very expensive
Requires dedicated machine, capability to perform breast biopsies, and trained radiologist
Not widely available
High false-positive rate
Incomplete algorithms for interpreting small
lesions
Possibility of reaction to the contrast dye
Long-term effects of exposure to dye are not
known.

Note. Based on information from American Cancer Society, 2015a; Chiarelli et al., 2009; Morrow et al., 2011; Sinclair et al., 2011.

tional mammogram, but the x-ray tube moves in
an arc around the breast while multiple images
are taken. The images are assembled to produce
highly detailed three-dimensional images of the
breast. Early data suggest an increased cancer
detection rate, especially in women with dense
breasts, as well as a decreased recall rate for false
positives (Gilbert, Tucker, & Young, 2016). Digital tomosynthesis is approved by the U.S. Food
and Drug Administration (FDA) but is not yet
considered the standard of care for breast cancer screening, and insurance reimbursement

can be variable. Because it is relatively new, its
availability is limited in some areas.
When a woman presents for a mammogram,
she should anticipate questioning about previous imaging, breast problems, hormone use,
and breast surgeries. If examinations have been
done at another facility, the woman will need to
sign a release for the films to be sent for comparison. The woman should be instructed to avoid
using deodorant or antiperspirant, lotions, and
creams on the breast area on the day of the
examination because some of these contain sub-
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Figure 5-4. Steps for Breast Self-Awareness

These are the steps for both a professional examination and a breast self-examination. Both examinations are optimally done 7–10 days after the menses start. Begin by examining the breasts with both arms relaxed at sides. One
breast is always bigger than the other. The woman should note if this changes. Observe the breast for puckers, dimples, color irregularities, and nipple deviation. Next, the woman should squeeze her arms together at her waist and
again observe for changes. The woman should repeat this maneuver with her arms above her head. Next, assess the
infraclavicular and supraclavicular areas for palpable lymph nodes. Also assess the axilla for palpable lymph nodes.
Palpate the breasts for masses while the woman is sitting up. At this point, assess for nipple discharge. With the woman’s arm behind her head and the breast area under a pillow or towel, palpate the entire breast with the pads of the fingers. The palpation should be deep, deeper, and still deeper. The fingers should slide and examine another section of
the breast. The entire breast should be assessed from collarbone to midline and inframammary ridge to axilla in a systematic fashion of circles or strips. Finally, palpate the area behind the nipple for lumps and masses.

Note. Figure courtesy of National Cancer Institute. Retrieved from https://visualsonline.cancer.gov/details.cfm?imageid=2146.
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stances that can interfere with mammogram
interpretation. Some women find it more convenient to wear a skirt or pants rather than a dress
so that they only need to remove the blouse
for the examination. Ideally, the mammogram
should be scheduled when the breasts are not
tender or swollen to help to reduce discomfort,
which means avoiding the week prior to menses.
Federal law mandates that women receive a written summary of the findings (U.S. FDA, 2015).
The woman should be instructed to contact the
facility if she does not receive a report in 30 days.
ACR has standard nomenclature to describe
mammogram findings and results, referred to
as the Breast Imaging Reporting and Data System (BI-RADS). Results are sorted into categories numbered 0 through 6 (ACR, 2014) (see
Table 5-4).

Conventional screening with mammography for younger women with an increased lifetime risk (greater than 20%) of developing
breast cancer often is inadequate because of
the increased breast density in young women,
the frequency of atypical imaging presentations in women younger than age 40, and the
rapid growth of some hereditary breast cancers, resulting in a higher rate of interval cancer and necessitating the need for more frequent and intensive screening (NCCN, 2016a).
MRI may provide a more sensitive means of
detecting early changes in these high-risk
individuals (see Figure 5-5). Currently, both
ACS and NCCN recommend breast MRI for
women who have a known genetic mutation, have greater than a 20% lifetime risk, or
have had radiation to the chest (ACS, 2015a;

Table 5-4. BI-RADS Categories to Evaluate Mammograms
Category

Definition

Implications

0

Additional imaging evaluation and/or comparison
to prior mammograms is
needed.

Further evaluation is indicated. An abnormality may be present that cannot be fully categorized without additional evaluation. Malignancy cannot
be ruled in or out.

1

Negative

No significant abnormality is present. Regular follow-up screening is recommended.

2

Benign finding

This also is a negative mammogram result, but the reporting radiologist is
choosing to describe a finding known to be benign, such as benign calcifications, lymph nodes in the breast, or fibroadenomas.

3

Probably benign finding—
follow-up in a short time
frame is suggested.

The findings in this category have a very high chance (> 98%) of being
benign. Because a finding has not been proven by biopsy to be benign,
tight, short follow-up is recommended.

4

Suspicious abnormality—
biopsy should be considered.

Findings do not definitively appear malignant but could be malignant, and
a biopsy is needed to determine the pathology of the lesion. The radiologist is concerned enough to recommend a biopsy.

5

Highly suggestive of malignancy

The findings appear malignant and have an approximate 95% chance of
being malignant. Biopsy is necessary and indicated.

6

Known biopsy-proven
malignancy

This category is only used for mammogram findings that have already
been shown to be cancer by a biopsy. Treatment planning can be initiated
based on the radiologic and pathologic findings.

Note. Based on information from Sickles et al., 2013.
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Figure 5-5. Comparison of Mammography and Magnetic Resonance Imaging (MRI) in the
Evaluation of a Breast Change

This figure shows mammography on the left and a breast MRI on the right. Note the MRI’s enhancement ability to confirm diagnosis.
Note. Figure courtesy of National Cancer Institute, source Mitchell D. Schnall, MD, PhD, University of Pennsylvania. Retrieved from
https://visualsonline.cancer.gov/details.cfm?imageid=2705.

NCCN, 2016c). At present, it is not a substitution for mammography, even in high-risk
women (Berg et al., 2012). Breast MRI has
shown to have utility in the diagnostic workup
of women with nonspecific clinical or mammographic abnormalities (ACS, 2015a; Morrow, Waters, & Morris, 2011).
Much of the reduction in breast cancer
mortality stems directly from screening efforts

(ACS, 2015a). Public awareness of the importance of breast cancer screening is increasing.
Government programs exist that promote and
fund breast cancer screening, and many private
organizations, such as Susan G. Komen and the
Avon Breast Cancer Crusade, are dedicated to
promoting awareness and screening for breast
cancer, especially in underserved populations
(Jacobsen & Jacobsen, 2011).
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U.S. Congress passed the Breast and Cervical Cancer Mortality Prevention Act of 1990,
which resulted in the National Breast and Cervical Cancer Early Detection Program (NBCCEDP). The program provides access to breast
and cervical cancer screening and diagnostic
services to low-income, uninsured, and underserved women. It is estimated that 8%–11% of
U.S. women of screening age are eligible to
receive NBCCEDP services (Miller, Hanson,
Johnson, Royalty, & Richardson, 2014). Federal
guidelines establish an eligibility baseline to
direct services to uninsured and underinsured
women at or below 250% of the federal poverty
level at ages 18–64 for cervical cancer screening and ages 40–64 for breast cancer screening.
Services include CBE, mammography, Pap test,
diagnostic testing for women whose screening outcome is abnormal, surgical consultation, and referrals for treatment. From 1991 to
2011, the NBCCEDP served more than 4.3 million women, provided more than 710.7 million
screening examinations, and diagnosed 54,276
breast cancers (Miller et al., 2014). Oncology
nurses should be aware of the many resources
in their practice setting and community that
serve women with high risk for developing
breast cancer, as well as agencies that have programs to increase accessibility through low-cost
or free mammography programs.

Cervical Cancer
Screening methods for the early detection of
cervical cancer have been available for decades.
Despite the widespread use of the Pap test to
detect precancerous lesions, women continue
to be diagnosed with cervical cancer. Cervical cancer is the second most common cancer
among women worldwide, with significantly
higher rates seen in developing countries, especially in Africa, the Caribbean, and Latin America (ACS, 2015c).
Cervical cancer is potentially preventable
through risk reduction and appropriate screen-

ing with the Pap test (ACS, 2016a). The importance of the Pap test should not be underestimated. However, it is estimated that 60%–80%
of women with advanced cervical cancer have
not had a Pap test during the past five years
(ACS, 2015b).

Risk Factors
The natural history of cervical cancer is well
known. The most significant risk factor identified is the human papillomavirus (HPV), a sexually transmitted infection present in approximately 99% of cervical cancers. Because of
the increasing availability of the Pap test, cervical cancer incidence and mortality rates
have decreased 50% in the past three decades
(Saslow et al., 2012). For women in whom precancerous lesions are detected through a Pap
test, long-term survival is nearly 100% with
appropriate evaluation, treatment, and followup (ACS, 2015b).
In the United States, HPV is the most common sexually transmitted infection, with an
estimated 15% of the population currently
infected. The lifetime risk of getting at least one
type of HPV infection in sexually active men
and women is estimated to be as high as 90%
(Chesson, Dunne, Hariri, & Markowitz, 2014).
More than 100 different types of HPV exist. Fortunately, most are benign and resolve without
treatment. Low-risk HPV types may cause visible
benign lesions or warts known as condylomata
acuminata. High-risk HPV types tend to persist
and are associated with the development of precancerous lesions and cervical cancer. Approximately 15 high-risk HPV types, especially types
16, 18, 33, and 45, are associated with the development of cervical cancer (Saslow et al., 2012).
An estimated 70% of cervical cancers are caused
by HPV types 16 and 18, and these two types are
associated with a more than 200-fold increased
risk of developing invasive cervical cancer
(Saslow et al., 2012).
Transmission of HPV occurs by genital contact with an infected partner. The virus enters
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through a break in the squamous epithelium,
where infection stimulates the replication of
the epithelium. Time from exposure to infection may be one to eight months (Vesco et al.,
2011). The risk of acquiring HPV increases
with the number of lifetime sexual partners
and is not 100% preventable with condom use
because the infection can still be transmitted
on body surfaces not covered by the condom
(Chesson et al., 2014).
Other risk factors associated with the development of cervical cancer include long-term
use of oral contraceptives and tobacco exposure (both active and passive) (ACS, 2016a).
Women who smoke are about twice as likely
as nonsmokers to get cervical cancer. Tobacco
by-products have been found in the cervical
mucus of women who smoke (ACS, 2015b).
Because of the increased risk, it is appropriate
to address smoking cessation strategies in all
women who smoke. Multiple pregnancies are
another risk factor for developing cervical cancer (ACS, 2016a).

Signs and Symptoms
Early cervical cancer generally produces no
signs or symptoms. As the cancer progresses,
signs might include vaginal bleeding after
intercourse, between periods, or after menopause; watery, bloody vaginal discharge that
may be heavy and have a foul odor; or pelvic
pain or pain during intercourse (ACS, 2016a).

Early Detection
Many organizations have published cervical
cancer screening guidelines, but some differences exist among the recommendations. HPV
DNA testing is now FDA-approved for adjunct
screening with Pap test cytology. ACS recommends HPV screening, but not until women
reach age 30 (Saslow et al., 2012). ACS now
recommends an initial Pap screening at age 21
(ACS, 2016a). Most organizations recommend
annual screening, but ACS and the American
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College of Obstetricians and Gynecologists
(ACOG) make a distinction between women
younger than and older than age 30. According to ACS and ACOG, women younger than
age 30 may be tested every three years (ACOG,
2016; Saslow et al., 2012). Women aged 30–64
years should have Pap testing every five years
with co-HPV testing. If this is not possible, Pap
testing should be done every three years. Recommendations for stopping screening are not
consistent. ACS recommends that women older
than age 70 can stop screening if they have had
normal results in the past 10 years, whereas
ACOG recommends that testing can stop at
age 65 if the woman does not have a history of
dysplasia and has had normal tests within the
past 10 years (ACS, 2016a; ACOG, 2016). Pap
screening after hysterectomy generally is not
recommended if the cervix was removed and
if the hysterectomy was performed for benign
disease.
The HPV test detects HPV infections. The
addition of HPV testing to cytology enhances
the identification of women with adenocarcinoma of the cervix and its precursors, which
often are undetected with traditional Pap test
cytology (Saslow et al., 2012). Compared with
cytology, HPV testing is more sensitive in identifying women with prevalent CIN3. CIN3 is
cervical squamous intraepithelial neoplasia 3,
also referred to as stage 0 cervical carcinoma in
situ. CIN3 is typically caused by HPV and, if left
untreated, progresses to invasive cancer.
The costs of cervical cancer screening cannot be overlooked. These include the provider
time to obtain the specimen, laboratory processing fees, and follow-up costs for HPV testing and other diagnostic procedures, such as
colposcopy (Saslow et al., 2012). Despite these
costs, the Pap test remains an effective means
to decrease the morbidity and mortality associated with cervical cancer. Many women do not
get regular Pap tests for a variety of reasons,
including inability to pay for services, fatalistic attitudes, knowledge deficit, and lack of support. Although many of these factors may not
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be easily addressed, women should consistently
be offered education and support in finding
appropriate resources (Warman, 2010). The
most significant example of this is the NBCCEDP’s program administered by the Centers
for Disease Control and Prevention, which provides free or low-cost cervical cancer screening
to qualified women. From 1991 to 2011, this
program detected 2,554 cervical cancers and
123,563 precancerous cervical lesions, demonstrating the success of this outreach strategy
(Miller et al., 2014).
Several points should be considered when
scheduling and preparing for a Pap test. These
need to be clearly communicated to the woman
to be screened. The Pap test should not be collected during a menstrual cycle. Two weeks
after the first day of the last period is the optimal time to have the test. Women should be
instructed not to douche or use vaginal creams
during the three days before the test. Finally,
the woman should be instructed to abstain
from intercourse within 24 hours before the
test because it can cause inaccurate results.
Women also should be instructed on how a
Pap test is taken. The examiner inserts a speculum to expose the cervix, and an endocervical
brush is used to sample the endocervical area
in the cervical os.
The most promising tool to reduce the
incidence of cervical cancer may be a vaccine
against the HPV virus. Three vaccines have
been FDA-approved for the prevention of HPV.
The most commonly used one provides protection against four HPV types (6, 11, 16, and 18)
and is recommended for use in both males and
females; another one protects against two HPV
types (16 and 18) and is recommended for use
in females only (ACS, 2015b). A third vaccine
(HPV9) was approved by FDA in December
2014 for both males and females and protects
against nine HPV types. Two of the HPV types
targeted by all the vaccines (HPV-16 and HPV18) are responsible for about 70% of the cases
of cervical cancer worldwide. The vaccine has
been demonstrated to be cost-effective in pre-

venting infections and cervical cancers (ACS,
2015b). The other two HPV types (HPV-6 and
HPV-11) cause approximately 90% of the cases
of genital warts. The vaccine requires a series of
three injections over a six-month period. The
second injection is given two months after the
first, and the third is given four months after
the second. ACS recommends routine HPV vaccination for females aged 11–12 years (Saslow
et al., 2012). Females as young as nine years old
can receive HPV vaccination. It also is recommended for females aged 13–18 to catch up for
missed vaccines or to complete the series.

Endometrial and Ovarian
Cancers
ACS estimated 60,050 new diagnoses of
endometrial cancer and 22,280 new diagnoses
of ovarian cancer in the United States in 2016
(ACS, 2016a). The estimated annual mortality
is 10,470 deaths from endometrial cancer and
14,240 from ovarian cancer (ACS, 2016a).

Risk Factors
The risk factors for endometrial and ovarian
cancers are similar. Table 5-5 shows a comparison of the risks for developing these two cancers.

Signs and Symptoms
Despite the similarities in risk factors, the
signs and symptoms of the two cancers (except
in the later stages) are relatively different (see
Table 5-6). The hallmark sign of endometrial
cancer is unusual spotting, bleeding, or discharge after menopause. Conversely, ovarian
cancer typically is a “silent” cancer with few
early warning signs (ACS, 2016a). Women need
to be educated regarding these signs and symptoms and the importance of reporting them to
their healthcare provider.
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Table 5-5. Risk Factors for Endometrial and Ovarian Cancers
Risk Factor

Endometrial Cancer

Ovarian Cancer

Age

The risk of developing endometrial cancer
increases steadily after age 50.

The risk of developing ovarian cancer increases
with age. Ovarian cancer is rare in women younger
than age 40. Most ovarian cancers develop after
menopause. Half of all ovarian cancers are found
in women older than age 63.

Family history of cancer

The risk of endometrial cancer is higher in
women with a personal or family history of
early-onset endometrial or colorectal cancer,
and disease often is associated with hereditary nonpolyposis colorectal cancer (HNPCC)
mutations, as well as less common susceptibility genes.

The risk of ovarian cancer is higher in women with
a family history of multiple relatives and/or earlyonset breast, colon, or endometrial cancer. Women
from these families may be at increased risk for
BRCA1 or BRCA2 mutations or mutations associated with HNPCC, as well as less common susceptibility genes.

Hormone
replacement
therapy

The use of estrogen alone increases a woman’s risk for developing endometrial cancer
by as much as five times. Studies now show
that giving progesterone-like drugs along with
estrogen will avoid this additional risk of endometrial cancer.

Some recent studies have suggested that women
using estrogens after menopause have an
increased risk of developing ovarian cancer. The
risk seems to be higher in women taking estrogen
alone (without progesterone) for many years (at
least 5 or 10). The increased risk is less certain for
women taking both estrogen and progesterone.

Medication
history

Tamoxifen is an antiestrogen that acts like an
estrogen in the uterus. It can cause the uterine lining to grow, which increases the risk of
endometrial cancer (about 1 in 500).

Use of the fertility drug clomiphene citrate for longer than 1 year may increase the risk of developing ovarian tumors. The risk seems to be highest
in women who did not get pregnant while on this
drug. Women who are infertile may be at higher
risk than fertile women, even if they do not use fertility drugs. This may be in part because they have
not had children or have not used birth control pills
(which are protective).

Obesity

Although most of a woman’s estrogen is produced by her ovaries, fat tissue can change
some other hormones into estrogens. Having
more fat tissue can increase a woman’s estrogen levels and therefore increase her endometrial cancer risk. In comparison with women
who maintain a healthy weight, endometrial cancer is twice as common in overweight
women and more than three times as common
in obese women.

Obese women (those with a body mass index of
at least 30 kg/m2) have a higher risk of developing
ovarian cancer. The rate of death from ovarian cancer is also higher in obese women. The risk was
increased by 50% in the heaviest women.

Prior surgery/radiation therapy

Radiation used to treat some other cancers
can damage DNA, sometimes increasing the
risk of a second type of cancer, such as endometrial cancer.

The exact risk is not clear but increases with the
dose of radiation.

(Continued on next page)
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Table 5-5. Risk Factors for Endometrial and Ovarian Cancers (Continued)
Risk Factor

Endometrial Cancer

Reproductive
history

Having more menstrual cycles during a woman’s lifetime raises her risk of endometrial cancer. Starting menstrual periods (menarche)
before age 12 and/or going through menopause later in life raises the risk.
During pregnancy, the hormonal balance shifts
toward more progesterone. Therefore, having
many pregnancies reduces endometrial cancer risk, and women who have not been pregnant have a higher risk.

Ovarian Cancer
Women who have had children have a lower risk
of ovarian cancer than women who have not had
children. The risk gets lower with each pregnancy.
Breast-feeding may lower the risk even further.
Using oral contraceptives lowers risk.

Note. Based on information from American Cancer Society, 2015a; Cote et al., 2015; Daniels, 2012; Hunn & Rodriguez, 2012; “Oral
Contraceptives and Ovarian Cancer Risk,” 2008; Weissman et al., 2012.

Early Detection
During a pelvic examination, the healthcare
professional feels the ovaries and uterus for
size, shape, and consistency. Although a pelvic
examination is recommended because it can
find some reproductive system cancers at an
early stage, most early ovarian tumors are difficult or impossible for even the most skilled
examiner to feel (see Figure 5-6) (ACS, 2016a).
Although much research has been done to
develop a screening test for ovarian cancer, not
much success has occurred to date. Currently,
ACS does not have a recommendation for the
early detection of ovarian cancer other than an
annual pelvic examination, which has low sensitivity and specificity (ACS, 2016a). Transvaginal ultrasonography (TVUS) and CA-125 testing often are offered to women at high risk for
developing epithelial ovarian cancer, such as
those with a very strong family history.
TVUS is an ultrasound test that can help
find a mass in the ovary, but it cannot actually indicate which masses are cancerous.
CA-125 is a protein in the blood that is present in higher levels in many women with ovarian cancer. The problem with this test is that
other conditions also can cause high levels of
CA-125. In addition, someone with ovarian
cancer can still have a normal CA-125 level

Figure 5-6. Pelvic Examination

This figure demonstrates pelvic examination of the
uterus and ovaries. Note how small and difficult the
ovaries are to assess.
Note. Figure courtesy of National Cancer Institute. Retrieved
from http://commons.wikimedia.org/wiki/File:Pelvic_exam_
nci-vol-1786-300.jpg.
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Table 5-6. Signs and Symptoms of Endometrial and Ovarian Cancers
Symptom

Endometrial Cancer

Back pain

–

Usually a late symptom

Bloating/early satiety

–

Nonspecific relatively early symptom

Constipation

–

Usually a late symptom

Fatigue

Usually a late symptom

Usually a late symptom

–

Pain during intercourse

Ovarian Cancer

Usually a late symptom

Pelvic mass

Usually a late symptom

Usually a late symptom

Pelvic pain

Often a late symptom

May be an early or late symptom

Unusual spotting or bleeding

Especially after menopause (90% of
cases)

–

Unusual vaginal discharge (not
bloody)

May occur in pre- or postmenopausal
women (10% of cases)

–

–

Urinary symptoms
Weight loss

A late symptom

Urgency may be an early or late symptom.
Usually a late symptom

Note. Based on information from American Cancer Society, 2016a; Hunn & Rodriguez, 2012.

(Menon et al., 2014). In studies of women
who are at average risk for ovarian cancer,
these screening tests did not lower the number of deaths caused by the disease. For this
reason, TVUS and the CA-125 blood test are
not recommended for ovarian cancer screening in women without known strong risk factors (Menon et al., 2014). These tests often
are performed in women who are at high
risk, but it is not known how helpful they are.
For women with a known or suspected BRCA
mutation, an oophorectomy is recommended
at age 35 if childbearing is complete (Gadducci, Biglia, Cosio, Sismondi, & Genazzani,
2010; Menon et al., 2014; NCCN, 2016c).
ACS does not recommend screening for
endometrial cancer in most women because no
scientific evidence proves that screening methods significantly reduce mortality rates, and the
risks and costs of available screening methods

outweigh the benefits (ACS, 2016a). Women
who are at average risk should be counseled
about the risks for and symptoms of endometrial
cancer, especially any abnormal or unexpected
bleeding or spotting. In addition, no recommended screening measures exist for women
considered to be at increased risk, defined as
women with a history of unopposed estrogen
use, late menopause, tamoxifen use, nulliparity, obesity, diabetes, or hypertension; however,
again, healthcare providers are encouraged to
discuss risk factors and symptoms with women
(ACS, 2016a). For women considered to be at
high risk for endometrial cancer—defined as
women with or at risk for hereditary nonpolyposis colorectal cancer (HNPCC)—NCCN
recommends annual screening with an endometrial biopsy (NCCN, 2016d). Women with
a known mutation should be counseled about
a prophylactic hysterectomy, including oopho-
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rectomy, at age 35 if childbearing is complete
(NCCN, 2016d).
Nurses play an important role in educating women about the risk factors and symptoms of endometrial cancer. Education may be
the most important tool currently available for
early detection. Making women aware of the
importance of prompt evaluation of abnormal
bleeding could result in early detection of the
disease. Nurses need to educate women about
the strengths and limitations of the screening
tests for ovarian cancer and the importance of
persistence if they experience nonspecific gastrointestinal symptoms or unexplained uterine
bleeding or discharge.

Colorectal Cancer
In the United States, the cumulative lifetime
risk of developing colorectal cancer (CRC) is
about 5%. Early detection and removal of adenomatous polyps through regular screening
could reduce the CRC mortality rate by 50%
(ACS, 2014).

Risk Factors
CRC affects men and women of all races
equally, but African Americans have a slightly
higher risk of developing CRC. A personal
or family history of colorectal polyps, CRC,
or inflammatory bowel disease leads to an
increased risk compared to that of the general
population. The rate of CRC increases significantly in the sixth decade of life in average-risk
individuals. For this reason, screening should
begin by age 50 (ACS, 2014). This is the basis
for various screening protocols for CRC. Risk
factors for CRC are stratified and summarized
in Table 5-7.
Increasing age is the greatest risk factor for
sporadic CRC. Statistics show that 90% of cases
occur in people older than 50 years (ACS, 2014).
The much higher incidence of CRC in more
affluent and industrialized countries compared

with less developed countries is associated with
lifestyle factors such as obesity and consumption
of processed meat and an inverse relationship
with physical activity and consumption of fruits
and vegetables (Kushi et al., 2012).
In most cases, CRCs arise from dysplastic
adenomatous polyps. This occurs during a multistep process that involves the inactivation of
multiple genes that suppress tumors and repair
DNA and the simultaneous activation of oncogenes. When gene function is altered, normal
colonic epithelium can transform to an adenomatous polyp to invasive CRC. This multistep
process allows a window of time for screening
to detect premalignant lesions and potentially
prevent disease. These mutations usually are
sporadic and nonhereditary (ACS, 2014).
About 10%–20% of patients describe a family history of CRC but do not show a pattern of
inheritance and clinical features consistent with
a hereditary cancer syndrome such as familial
adenomatous polyposis (FAP) or HNPCC (see
Chapter 4). Screening of individuals with this
type of medical history should begin at age 40
or 10 years earlier than the age at diagnosis of
the youngest affected family member (NCCN,
2016d).
Approximately 10% of the mutations are
germ line (inherited) and are associated with
HNPCC, FAP, or other unusual syndromes
(Kastrinos & Syngal, 2011). HNPCC is characterized by early-onset (before age 50) colorectal, endometrial, ovarian, small intestine, and
renal cancers in the family (Senter, 2012). Usually, the number of polyps is not excessive. The
interval from polyp to cancer is very short,
often 12–18 months. FAP is characterized by
the development of hundreds to thousands of
adenomatous polyps in the colon and the development of CRC and other cancers in the third
and fourth decades of life (Jasperson, 2012).
FAP and HNPCC are the most common of the
familial cancer syndromes, but together these
two syndromes account for fewer than 5% of
cases (Patel & Ahnen, 2012). Screening in people with HNPCC usually begins at age 25 with
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Table 5-7. Risk Factors for Colorectal Cancer
Risk Factor

Etiology

Stratification

Age

90% occur after age 50.

Average

Alcohol use

Risk is higher in people who drink more than 1 alcoholic beverage per day.

Average

Diabetes

Risk is increased 30%.

Average

Diet

Risk is increased in people who consume a diet high in animal fat, red meat, and processed meats.

Average

Ethnic background

Risk is higher in people of Ashkenazi Jewish background.

Average

Family history of colorectal cancer

Risk is higher if a first-degree relative has a diagnosis of
colorectal cancer.

Moderate

Inactivity

Risk is higher in individuals who do not exercise on a regular basis.

Average

Known or suspected familial adenomatous polyposis

Lifetime risk is close to 100%.

High

Known or suspected hereditary
nonpolyposis colorectal cancer

Lifetime risk is close to 85%.

High

Personal history of bowel disease

Risk is higher in people with a history of Crohn disease and
ulcerative colitis.

Moderate

Personal history of colorectal cancer

Even if the cancer is completely resected, risk of second primary colorectal cancer is increased, especially if the diagnosis is before age 60.

Moderate

Personal history of polyps

Risk is higher in people with large dysplastic or hyperplastic
polyps.

Moderate

Race

Incidence and mortality are highest in African Americans.

Average

Tobacco use

Smoking increases risk 30%–40%.

Average

Weight

Risk is increased in overweight and obese people.

Average

Note. Based on information from American Cancer Society, 2014, 2015b, 2016a, 2016b.

annual colonoscopy; for those with FAP, screening often begins at age 10 (NCCN, 2016d).

Signs and Symptoms
The most common symptoms of CRC
include abdominal pain, change in bowel habits, rectal bleeding, and anemia (ACS, 2014).

Unfortunately, these symptoms also are associated with many more benign gastrointestinal problems, making a diagnostic evaluation
necessary. Change in bowel habits is a more
common presenting symptom for left-sided
cancers caused by a progressive narrowing of
the bowel lumen, with diarrhea, a change in
stool form, and eventually intestinal obstruc-
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tion (ACS, 2014). About 10% of patients with
iron-deficiency anemia have CRC, most commonly on the right side; thus, iron deficiency
in men, and in women who are not menstruating, is an indication for immediate further
evaluation (Jellema et al., 2010). The symptom
that patients often first recognize is blood in
or on the stool. Blood in or on the stool does
not absolutely mean CRC is present; bleeding
could be related to hemorrhoids, ulcers, a tear,
or inflammatory bowel disease. However, when
related to CRC, bleeding is seldom associated
with early detection of CRC. Ideally, screening
should begin before symptoms arise. It may be
too late to prevent CRC after symptoms occur
(ACS, 2014; Burt et al., 2013).

Early Detection
Screening remains the single most important means to reduce the morbidity and mortality associated with CRC. Extensive research
continues to investigate the appropriate interval between screening examinations to obtain
the best possible sensitivity and specificity, as
well as to reduce the use of costly follow-up procedures (Jeong & Cairns, 2013). ACS makes
a distinction between tests that are likely to
detect CRC and those likely to detect polyps
(ACS, 2014). Tests that primarily find cancer
involve testing the stool for signs that cancer
may be present. These tests are less invasive and
relatively easy to complete but are less likely to
detect polyps. Tests that can find both colorectal polyps and cancer examine the structure of
the colon to detect any abnormal areas. This is
done either with a scope inserted into the rectum or with special imaging (x-ray) tests. Polyps found before they become malignant can
be removed, so these tests may prevent CRC.
Because of this, these tests are preferred if available and if the patient is willing to complete
them. Table 5-8 shows a comparison of the
screening tests.
CRC is one of the most preventable cancers. Detection and removal of adenomatous

polyps, from which more than 95% of CRCs
arise, reduces the risk of being diagnosed with
or dying of this disease (Levin et al., 2008).
All guidelines for CRC screening require risk
assessment as a first step. The approach to
screening differs significantly based on risk
category (average, increased, or high). The
key element of a CRC screening recommendation is to suggest the right test beginning at
the correct age for individuals at each risk level
(NCCN, 2016b). Screening should be repeated
at the proper interval depending on risk level.
High-risk patients with hereditary CRC syndromes or inflammatory bowel disease should
be referred to specialists early in life (Jasperson, 2012). Those with a suspected hereditary cancer syndrome need to be referred to
a genetics expert for genetic testing to clarify
risk (Senter, 2012). People who test positive for
a deleterious mutation should be managed by
a clinician with expertise in these syndromes.
Annual screening beginning at a young age will
be required (Patel & Ahnen, 2012). Members
of these families may consider enrolling in chemoprevention trials.
Regular screening for average-risk individuals should begin by age 50 with guaiac fecal
occult blood testing (gFOBT), fecal immunochemical testing (FIT), or stool DNA (sDNA)
combined with flexible sigmoidoscopy (FSIG),
colonoscopy, double-contrast barium enema
(DCBE), or virtual colonoscopy (also called
computed tomography colonography [CTC])
(ACS, 2016a).

Stool-Based Tests
Stool blood tests are one of the more common tools used in the detection of CRC. Two
types of fecal tests are performed depending on
the analysis process: gFOBT or FIT. The premise of fecal testing is that occult blood, although
a nonspecific finding, may be the result of
bleeding from a larger polyp (greater than 1–2
cm) (Levin et al., 2008). Because small adenomatous polyps do not tend to bleed, and bleeding from cancers or large polyps may be inter-
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Table 5-8. Early Detection Strategies for Colorectal Cancer
Test and
Frequency

Preparation

Accuracy

Benefits

Risks/Limitations

Flexible sigmoidoscopy;
every 5 years

Partial bowel
preparation
with laxatives
and enemas

45%–50%
sensitivity

Sedation usually not
necessary

Evaluates lower third of colon
Potential discomfort
Positive screen requires follow-up with
colonoscopy.
Very small risk of bleeding, infection, or
perforation

Colonoscopy;
every 1–10
years

Complete
bowel preparation

Up to 95%
sensitivity

Can usually view
entire colon
Can biopsy and
remove polyps
Can diagnose other
diseases

Requires patients to miss a day of work
Requires conscious sedation
Perforation and bleeding; risk increases
with polypectomy.
Patients need someone to take them to
and from the appointment.

Doublecontrast barium enema;
every 5 years

Complete
bowel preparation

48%–73%
sensitivity

No sedation needed

Cannot biopsy polyps
Positive screen requires follow-up with
colonoscopy
Rare cases of perforation

Virtual colonoscopy;
every 5 years

Complete
bowel preparation

55%–59%
sensitivity for large
polyps

No sedation needed

Positive screen requires follow-up with
colonoscopy; if not available the same
day, second preparation required.
May detect other problems outside of the
colon that need evaluation
Rare cases of perforation
Costly; may not be covered by insurance

Guaiac fecal
occult blood
testing; annually

Requires collection of at
least 2–3
samples

37%–79%
sensitivity

No risk of bowel
injury
Inexpensive
Done in privacy of
home

Requires avoidance of certain foods and
medications 48 hours prior to and during
collection, including aspirin, nonsteroidal
anti-inflammatory drugs, vitamin C, red
meat, poultry, fish, and raw vegetables
Positive screen requires further evaluation
with colonoscopy.

Fecal immunochemical
testing; annually

None

29%–94%
sensitivity

No risk of bowel
injury
Done in privacy of
home
Relatively inexpensive

Onetime testing is likely to be ineffective.
Positive screen requires follow-up with
colonoscopy.
Requires specific instructions on transport
to laboratory

Stool DNA;
no recommended interval

None

52%–91%
sensitivity;
93%–97%
specificity

No risk of bowel
injury
Done in privacy of
home
No dietary restrictions

Positive screen requires follow-up with
colonoscopy.
Requires collection of an adequate sample and proper preservation and shipping to laboratory

Note. Based on information from American Cancer Society, 2016a, 2016b; Jasperson, 2012; Senter, 2012; U.S. Preventive Services
Task Force, 2008a.
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mittent or is not always detectable in a single
sample of stool, the proper use of stool blood
tests requires annual testing that consists of collecting multiple specimens from consecutive
bowel movements while following a specific
dietary regimen (ACS, 2014).
The goal of fecal testing is to examine the
stool for hidden blood that occasionally sheds
from adenomatous polyps and cancer. One
disadvantage of this screening method is that
often polyps do not bleed. This test should be
done every year by obtaining a three-sample
card from a primary care provider; the patient
takes the card home to obtain the stool samples
for testing. Patients must follow dietary guidelines both before and during this test because if
not done properly, the test can produce a falsepositive outcome. Additionally, negative results
do not necessarily indicate absence of polyps or
cancer, just that no blood was detected in the
stool. Conversely, positive results do not indicate cancer, only that further screening should
be administered to locate the source of bleeding. Any fecal test administered by a doctor
using a small stool sample on a single card is
inadequate and not recommended as a CRC
screening method (Levin et al., 2008). Studies with gFOBT or FIT completed correctly and
regularly showed a 30% decrease in mortality
between the annually screened group and the
control group (NCCN, 2016b). Guaiac-based
tests detect blood in the stool through the pseudoperoxidase activity of hemoglobin. A significant advantage of FIT is that it detects human
globin, a protein that, along with heme, constitutes human hemoglobin. Thus, FIT is more
specific for human blood than guaiac-based
tests, which rely on detection of peroxidase
in human blood and react to the peroxidase
present in dietary constituents such as rare red
meat, cruciferous vegetables, and some fruits.
A significant difference in the fecal testing is in
the processing. FITs usually are processed in a
clinical laboratory, whereas gFOBTs can be processed either in the physician’s office or a clinical laboratory (Burt et al., 2013).

Adenoma and carcinoma cells that contain altered DNA are continuously shed into
the colon and passed out of the body through
feces. Because DNA is stable in stool, it can be
isolated from bacterial DNA found in the feces
(ACS, 2014). A limitation of sDNA testing is
that no single gene mutation is present in cells
shed by every adenoma or cancer. Thus, a multitarget DNA stool assay is required to achieve
adequate sensitivity, and the commercial availability of this test is limited. This is an active
area of current research. The exact interval
needed for testing remains unclear (Burt et al.,
2013; Levin et al., 2008).

Structural Examinations
FSIG is an endoscopic procedure that
directly examines the lumen of the lower half
of the colon. The scope typically is passed to
the transverse colon (approximately 60 cm).
FSIG usually is performed without sedation and
with a limited bowel preparation. It is an attractive screening tool because it can be performed
in the office setting by a variety of healthcare
professionals, including nurses with specialized
training (Levin et al., 2008). It is documented
to have a 60%–80% reduction in CRC mortality for the area of the colon that can be examined. For people who are at higher risk, it is
not a sufficient examination because a significant portion of the colon is not evaluated. ACS
and NCCN recommend that if sigmoidoscopy
is performed for CRC screening, insertion to
40 cm or beyond is required (Burt et al., 2013;
Levin et al., 2008; NCCN, 2016b).
In the United States, FSIG has decreased in
popularity in the past 15 years, and the use of
colonoscopy has increased (ACS, 2014). Much
of this shift is attributed to Medicare coverage
for colonoscopy, which began in 1998. Colonoscopy has increased in popularity because it
not only detects polyps but also makes it possible to remove polyps in one procedure. Adenomatous polyps (a known precursor lesion
to CRC) are common in adults older than age
50, accounting for more than one-half of all
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colorectal polyps. The majority of polyps will
not develop into adenocarcinoma, but the
removal of such polyps is considered to be a
true form of primary cancer prevention, and
this is an important teaching point for nurses
(Levin et al., 2008).
DCBE is a radiographic technique that evaluates the entire colon by coating the mucosal
lumen with barium and distending it with air
through a flexible catheter placed in the rectum. Multiple radiographs are obtained. The
test usually is completed in 15–20 minutes without sedation. Any positive finding must be evaluated with colonoscopy, which will require
an additional bowel preparation. A benefit of
DCBE is that it evaluates the entire colon in
almost all cases and can detect most cancers
and the majority of significant polyps. DCBE
also provides an opportunity for a full structural examination for individuals for whom
colonoscopy has either failed or cannot be performed for other medical reasons (Levin et al.,
2008).
Virtual colonoscopy, or CTC, is a relatively
new screening option to detect CRC (Levin et
al., 2008). It produces a two- or three-dimensional colorectal image generated using data
from a spiral computed tomography scan. This
screening method is appealing to many people
because it is noninvasive and requires no sedation, and a view of the entire colon and rectum is obtained. The preparation for this procedure requires the same dietary restrictions
and bowel cleansing as the colonoscopy, and
air insufflation also is needed for a clear view of
the colon (NCCN, 2016b).
If an abnormality or polyp is detected, access
to immediate colonoscopy is desirable so that
the patient does not have to repeat the bowel
preparation. Institutions that offer this technology need to have radiologists who are trained in
the procedure; thus, access is limited in many
geographic areas. CTC is a minimally invasive test, and the risk for colonic perforation
during screening is extremely low (less than
0.05%) (USPSTF, 2008a). Another potential
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benefit that needs to be further evaluated is the
possibility of finding extracolonic pathology
because CTC produces an image of the upper
and lower abdomen as well as the colon. Preliminary research demonstrates that significant
extracolonic pathology or findings may occur
in 4.5%–11% of all CTCs performed (Levin et
al., 2008). The management of CTC findings
is controversial, and more defined guidelines
are needed. At this time, the recommendation is that all patients with one or more polyps 10 mm or larger or three or more polyps 6
mm or larger should be referred for colonoscopy (NCCN, 2016b). The best management of
patients with three or fewer polyps in which the
largest polyp is 6–9 mm is unclear.

Implementation of Screening
Guidelines
Educating the public about the epidemiology, risk factors, symptoms, and screening
options for CRC enables individuals to become
advocates for their own health. Typically, individuals in the community setting have many
misconceptions about CRC. For instance, many
people do not know the difference between a
sigmoidoscopy and a colonoscopy, or that fecal
testing should be done every year to increase
the efficiency of sigmoidoscopy and to help
decrease the risk of developing CRC (ACS,
2014). Many individuals believe that CRC inevitably ends in a colostomy. Many do not realize
that polypectomy can prevent CRC from developing. Correction of these misconceptions is
critical to motivate individuals to engage in CRC
screening. As health educators, nurses need to
work to alter these perceptions and arm individuals with the correct information. The goal
of health education is to promote healthy living
and encourage individuals to engage in practices and behaviors that are beneficial to longterm health.
All bowel preparations carry risk. Adequate
hydration is critical before and during the
bowel purgative process and after colonoscopy,
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regardless of the preparation. Adequate patient
screening and increased patient education,
along with reinforcement of the importance
of adequate hydration throughout the preparation and postprocedure periods, may reduce
the risk of complications. Improved patient
acceptance of and compliance with bowel preparation instructions will increase the likelihood
of a safe and successful colonoscopy.

Figure 5-7. Oral Cavity and Oropharynx

Oral Cancers
Oral cancers include cancers of the oral cavity and oropharynx (see Figure 5-7). The oral
cavity includes the lips, the inside lining of the
lips and cheeks (buccal mucosa), the teeth,
the gums, the front two-thirds of the tongue,
the floor of the mouth below the tongue, the
bony roof of the mouth (hard palate), and the
area behind the wisdom teeth (retromolar trigone). The oropharynx begins where the oral
cavity stops. It includes the base of the tongue
(the back one-third of the tongue), the soft palate (the back part of the roof of the mouth),
the tonsils, and the side and back walls of the
throat. Although they rarely occur in children,
about one-third of oral cancers occur in patients
younger than 55 years old (ACS, 2016a).

This figure shows areas of oral anatomy that are at
risk for cancer. With the exception of the nasal cavity
and pharynx, most are accessible for visual inspection by a dentist or other healthcare provider.
Note. Figure courtesy of National Cancer Institute, Alan
Hoofring, illustrator. Retrieved from https://visualsonline
.cancer.gov/details.cfm?imageid=4357.

Risk Factors
Tobacco and alcohol use are the biggest risk
factors for these two cancers (ACS, 2015b).
High-risk oral HPV infections are associated
with oral cancer and may be responsible for as
many as 8,400 oral cancers annually, although
these can be prevented with routine HPV vaccination (ACS, 2015b). Ultraviolet (UV) radiation is an important and avoidable risk factor
for cancer of the lips, as well as for skin cancer. Avoiding sources of oral irritation (such as
ill-fitting dentures) may lower the risk for oral
cancer. Poor diet has been related to oral cavity
and oropharyngeal cancers, but it is not exactly
clear what substances in healthy foods might

be responsible for reducing the risk of these
cancers. In general, eating a healthy diet is
much better than adding vitamin supplements
to an otherwise unhealthy diet. ACS recommends eating a healthy diet with an emphasis
on at least five daily servings from plant sources
(ACS, 2015b).

Signs and Symptoms
Leukoplakia and erythroplasia are terms used
to describe an abnormal area in the mouth or
throat. Leukoplakia is a white area. Erythroplasia is a slightly raised, red area that bleeds
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easily if scraped. Leukoplakia or erythroplasia may be a cancer, a precancerous condition called dysplasia (mild, moderate, or
severe), or a completely benign condition.
The higher the degree of dysplasia, the more
likely it is to progress to cancer and the less
likely it is to go away on its own or after treatment. The most frequent causes of leukoplakia and erythroplasia are cigarettes and chewing tobacco. Poorly fitting dentures rubbing
against the tongue or the inside of the cheeks
also can cause them. Approximately one out
of four leukoplakias is either cancerous when
first found or has precancerous changes that
eventually progress to cancer if not properly
treated (ACS, 2016a). As many as 7 out of 10
of these erythroplasia lesions are malignant
when biopsied or will develop into cancer
later (NCCN, 2016e).

Early Detection
Screening for oral cancers is frequently done
by dental providers and primary care providers
and includes inspection and palpation of the
oral cavity (see Figure 5-7). Any patient with an
abnormality should be referred to an otolaryngologist for further evaluation.

Testicular Cancer
ACS estimated about 8,720 new cases of testicular cancer would be diagnosed and 380
men would die of the disease in the United
States in 2016 (ACS, 2016a). A man’s lifetime
chance of developing testicular cancer is about
1 in 300 (ACS, 2016a). The rate of testicular
cancer has been increasing in many countries,
including the United States. The increase is
mostly in seminomas, although the etiologic
basis is unclear. If the cancer has not spread
outside the testicle, the five-year relative survival rate is 99%. Even if the cancer has spread
to nearby lymph nodes, the five-year relative
survival rate is 96%. If the cancer has spread
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beyond the lymph nodes, the five-year survival
rate is around 74% (ACS, 2016a).

Risk Factors
One of the main risk factors for testicular cancer is cryptorchidism, or an undescended testicle or testicles. About 10% of
cases of testicular cancer occur in men with a
history of cryptorchidism. Normally, the testicles develop inside the abdomen of the fetus
and descend into the scrotum before birth. In
about 3% of boys, however, the testicles do not
make it all the way down before the child is
born (Lim et al., 2015). Sometimes the testicles remain in the abdomen or groin area. If
the testicles have not descended by the time
a child turns one year old, they probably will
not go down on their own. Sometimes a surgical procedure known as orchiopexy is necessary to bring the testicles down into the
scrotum. Some evidence has shown that performing orchiopexy when a child is younger
can reduce the risk of developing certain types
of germ-cell tumors (Oldenburg et al., 2013).
The best time to do this surgery to reduce the
risk of testicular cancer is not clear. Experts in
the United States recommend that orchiopexy
be done soon after the child’s first birthday for
reasons not related to cancer, such as fertility
(Feng et al., 2016).
A family history of testicular cancer increases
a person’s risk (Chan-Smutko, 2012). If a man
has the disease, the likelihood is increased that
one or more of his brothers or sons also will
develop it. However, only about 3% of testicular
cancer cases are actually found to occur in families, so most men are unlikely to pass this disorder to their children (Oldenburg et al., 2013).
Testicular cancer may be increased in men with
known mutations in the STK11 and TP53 genes
(Weitzel, Blazer, MacDonald, Culver, & Offit,
2011).
A personal history of testicular cancer is
another risk factor. About 3%–4% of men who
have been cured of cancer in one testicle will
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eventually develop it in the other testicle (Curreri, Fung, & Beard, 2015). This may be due to
genetic factors or exposure to chemotherapy
and radiation. Ninety percent of testicular cancers occur in men aged 20–54 (Sui, Morrow, Bermejo, & Hellenthal, 2015). However, this cancer
can affect men of any age, including infants and
older adult men. The risk of testicular cancer
among Caucasian men is about five and a half
times that of African American men and more
than three times that of Asian American and
American Indian men (Sui et al., 2015). The reason for these differences is not completely clear
but may be attributable to cancer biology, access
to health care, socioeconomic factors, baseline
comorbidities, and healthcare literacy (NCCN,
2016h; Sui et al., 2015).

Each man has to decide whether to perform a
monthly self-examination. Figure 5-8 shows the
anatomy and describes the basic technique for
a professional and self-examination.
Figure 5-8. Basic Testicular Examination

Signs and Symptoms
Most testicular cancers can be found at an
early stage. Commonly, the first sign is a lump
on the testicle. Unfortunately, however, some
testicular cancers may not cause symptoms
until after they have reached an advanced stage
(Oldenburg et al., 2013).

Early Detection
ACS recommends testicular examination as
part of routine cancer-related checkups (ACS,
2016a). Men need to be aware of testicular cancer and to immediately seek health care if they
find a lump (ACS, 2016a). Because regular testicular self-examinations have not been studied enough to show whether they reduce the
death rate from this cancer, ACS does not recommend regular testicular self-examinations
for men unless they have specific testicular cancer risk factors.
Some healthcare providers believe that finding a lump is an important factor in making
a man seek early treatment, and they recommend that all men perform monthly testicular
self-examinations after puberty. However, no
evidence-based recommendations support this.

This figure shows the basic anatomy of the testicle.
The steps of a self or professional testicular examination are similar. Examine one testicle at a time. Gently roll each testicle (with slight pressure) between the
fingers. Place the thumbs over the top of the testicle,
with the index and middle fingers of the hand behind
the testicle, and then roll it between the fingers. The
epididymis feels soft, rope-like, and slightly tender to
pressure and is located at the top of the back part of
each testicle. This is a normal lump. Remember that
one testicle (usually the right one) is slightly larger
than the other for most men, and this is normal. Any
mass, lump, or asymmetry should be evaluated. It is
recommended that self-examination be completed in
the shower because the warm water relaxes the skin
of the scrotum.
Note. Figure courtesy of National Cancer Institute. Retrieved
from https://visualsonline.cancer.gov/details
.cfm?imageid=1769.

Prostate Cancer
ACS (2016a) estimated about 180,890 new
cases of prostate cancer and 26,120 deaths in
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the United States in 2016. This means that
about 1 in 7 men will be diagnosed with prostate cancer during his lifetime, but only 1 in 35
will die of it. More than two million men in the
United States who have been diagnosed with
prostate cancer are still alive today. Prostate
cancer is the second leading cause of cancer
death in American men, behind only lung cancer. An estimated 92% of prostate cancers are
found in the local and regional anatomic area.
When compared to men the same age and race
who do not have cancer, the five-year relative
survival rate for these men is nearly 100%. The
five-year relative survival rate for men whose
prostate cancer has already spread to distant
parts of the body at the time of diagnosis is
about 28% (ACS, 2016a).
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Signs and Symptoms
Early prostate cancer usually causes no symptoms and most often is found by a prostatespecific antigen (PSA) test or digital rectal examination (DRE) (ACS, 2016a). Some
advanced prostate cancers can slow or weaken
the urinary stream or result in frequent urination. But noncancerous diseases of the prostate, such as benign prostatic hyperplasia,
cause these symptoms more often. In advanced
prostate cancer, hematuria or pain in the hips,
spine, ribs, or other areas may be present. Cancer that has spread to the spine can press on
the spinal nerves, which can result in weakness
or numbness in the legs or feet, or even loss of
bladder or bowel control (NCCN, 2016g).

Early Detection

Risk Factors
Older men fear a diagnosis of prostate cancer, and with good reason. Prostate cancer
is a significant problem in older men; most
cases are diagnosed after age 65 (ACS, 2016a).
Table 5-9 shows other risk factors for prostate
cancer.

Prostate cancer often can be found early by
testing the amount of PSA in the blood and
performing DRE (NCCN, 2016g) (see Figure
5-9). Since the use of early detection tests for
prostate cancer became common (circa 1990),
the prostate cancer death rate has dropped
(ACS, 2016a).

Table 5-9. Risk Factors for Prostate Cancer
Risk Factor

Etiology

Age

Prostate cancer is very rare before age 40, but the chance of having prostate cancer rises rapidly
after age 50. About 2 out of 3 prostate cancers are found in men older than age 65.

Diet

A diet high in red meat or high-fat dairy products appears to increase risk.

Family history

Etiology may be associated with hereditary risk. Having a father or brother with prostate cancer
more than doubles a man’s risk of developing this disease. The risk increases for men with several
affected relatives, particularly if their relatives were young at diagnosis.

Obesity

Obese men are more likely to be diagnosed with more advanced disease.

Race/ethnicity

The disease occurs more often in African American men than in men of other races; they also are
likely to be diagnosed at an advanced stage and more than twice as likely to die of prostate cancer
than Caucasian men. The disease occurs less often in Asian American, American Indian, and Hispanic/Latino men than in non-Hispanic Whites.

Note. Based on information from American Cancer Society, 2016a; Smith et al., 2015.
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Figure 5-9. Digital Rectal Examination

This figure demonstrates the examination of the prostate using the digital rectal examination. The examiner
palpates the prostate for size, shape, and the presence of nodularity. A doctor performs a digital rectal
examination by inserting a lubricated, gloved finger
into the rectum to feel for abnormalities.
Note. Figure courtesy of National Cancer Institute, Alan
Hoofring, illustrator. Retrieved from https://visualsonline.cancer
.gov/details.cfm?imageid=4351.

The current screening methods have limitations. Neither the PSA test nor the DRE
are 100% accurate. Uncertain or false-positive results lead to unnecessary prostate biopsies, which carry some risks and discomfort
(see Table 5-10) (ACS, 2016a; NCCN, 2016g;
USPSTF, 2008b).
The biggest controversy in prostate cancer
screening is that some prostate cancers grow
so slowly that they would likely never cause
problems (NCCN, 2016g). Because of an elevated PSA level, some men may be diagnosed
with a prostate cancer that would never have
caused any symptoms or led to their death.
But they may still be treated with surgery or
radiation, either because the doctor cannot
be sure of how aggressive the cancer might

be or because the men are uncomfortable
with not having any treatment. These treatments can have side effects that seriously
affect quality of life. For this reason, before
implementing screening recommendations,
it is important to consider the individual’s
age and overall health and to have a discussion that promotes shared decision making
(NCCN, 2016g).
No major scientific or medical organizations, including ACS, USPSTF, National Cancer Institute, and NCCN, support routine
testing for prostate cancer at this time (ACS,
2016a; NCCN, 2016g; USPSTF, 2008b). USPSTF (2008b) has concluded that studies completed so far do not provide enough evidence
to know whether the benefits of testing for
early prostate cancer outweigh the possible
risks. These groups recommend that healthcare professionals discuss the possible benefits, side effects, and questions about early
prostate cancer detection and treatment so
that men can make informed decisions, taking into account their own situation and risk.
ACS and NCCN recommend that healthcare
professionals should offer the option of testing for early detection of prostate cancer to all
men who are at least 50 years old, or younger
if at higher risk (ACS, 2016a; NCCN, 2016g).
In general, testing is not recommended after
age 70 (ACS, 2016a).

Skin Cancer
Skin cancer is a major public health problem
in the United States and throughout the world
(ACS, 2015c). Skin cancers that are not melanoma are sometimes grouped together as nonmelanoma skin cancers because they start from
skin cells other than melanocytes. Nonmelanoma skin cancers include basal cell and squamous cell cancers (by far the most common cancers of the skin). Because they rarely spread
elsewhere in the body, the annual estimated one
million cases of basal cell and squamous cell skin
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Table 5-10. Screening Tests for Prostate Cancer
Test

Characteristics

Digital rectal examination

This is a physical examination in which the provider inserts a gloved, lubricated finger into the
rectum to feel for any lumps or hard areas that might be a cancer.
Sensitivity is 59%.

Prostatespecific antigen
(PSA) blood test

PSA is a substance made by cells in the prostate gland (whether they are normal or cancerous). Although PSA is mostly found in semen, a small amount is also found in the blood.
Normal level is 4 ng/ml.
Levels of 4–10 ng/ml are associated with a 25% risk of having prostate cancer.
Levels > 10 ng are associated with a 50% risk of having the disease.
Overall sensitivity is 73%.

Percent free PSA
(fPSA)

The fPSA is the ratio of how much PSA circulates free compared to the total PSA level.
Biopsies are not recommended for men whose fPSA is 10% or less and are recommended if it
is 10%–25%.

PSA velocity

PSA velocity is not a separate test. It is a measure of how fast the PSA rises over time.
For men whose initial PSA value is < 4 ng/ml, a PSA velocity of 0.35 ng/ml/year or greater may
warrant a biopsy.
For men whose PSA value is 4–10 ng/ml, a biopsy should be more strongly considered if the
level rises faster than 0.75 ng/ml/year.

Note. Based on information from American Cancer Society, 2016a; Kim et al., 2010; Lee & Amling, 2010; National Comprehensive Cancer Network, 2016g; U.S. Preventive Services Task Force, 2008b.

cancers are less threatening and are treated differently than melanoma (ACS, 2016a). An estimated 76,380 new cases and 10,130 deaths from
melanoma occurred in the United States in 2016
(ACS, 2016a). Overall, the lifetime risk of developing melanoma is about 2% (1 in 50 people)
for Caucasians (NCCN, 2016f).

Risk Factors
Everyone has some risk for developing skin
cancer and melanoma. The risk is higher in
individuals with a lighter or fair complexion.
Table 5-11 shows risk factors for melanoma
and nonmelanoma cancers. Those with a significant family history of melanoma should be
referred to a genetics professional for additional testing and education. Individuals who
come from high-risk families with genetic syndromes require more extensive and frequent
monitoring (Narayanan, Saladi, & Fox, 2010).

Signs and Symptoms
Because the prognosis can be favorable
when melanoma is detected early, it is important for individuals and healthcare providers
to be aware of the early signs and symptoms
of melanoma and nonmelanoma skin cancer
(see Figure 5-10). Many use the ABCDE rule to
teach patients about the early detection of melanoma. With this approach, A stands for asymmetry in a lesion; B stands for border irregularity or jagged borders; C stands for color
irregularity or multiple colors; D stands for a
diameter greater than 5 mm, which is about the
size of a pencil eraser; and E stands for evolving
or growing.

Early Detection
Clearly, preventing skin cancer is best. Figure 5-11 outlines skin cancer prevention measures that all individuals should routinely imple-

124

■

CANCER BASICS, SECOND EDITION

Table 5-11. Risk Factors for Skin Cancers and Melanomas
Risk Factor

Melanoma

Squamous and Basal Cell Skin Cancers

Age

Risk increases with age, but it is found in
all age groups.

Risk is highest in older people, but they can
occur in younger age groups.

Family history of cancer

A family history of melanoma increases
risk, especially if multiple first-degree relatives are affected. Those with a known p16
mutation have an 85% lifetime risk of developing melanoma.

People with xeroderma pigmentosum (XP)
have a high risk of skin cancer. XP is a
rare, inherited condition resulting from a
defect in an enzyme that repairs damage
to DNA. Because people with XP are less
able to repair DNA damage caused by sunlight, they develop huge numbers of cancers on sun-exposed areas of their skin.

History of skin conditions

Lifetime melanoma risk is estimated to
be 6%–10% for those with many dysplastic nevi.

Risk is higher in those with a history of
many sunburns as a child.

Medications

Individuals taking medicines that suppress
the immune system, such as organ transplant recipients, have an increased risk of
developing melanoma.

Risk is increased in people taking photosensitizing medications.

Personal history of cancer

A previous history of melanoma increases
risk; 5%–10% of people with one melanoma develop a second one.

A previous history of skin cancer increases
risk.

Sex

Risk is higher in males.

Risk is higher in males.

Skin tone/hair color

Risk is highest in red- or light-haired people
with fair skin.

Risk is higher in red- and light-haired people and those with fair skin.

Ultraviolet radiation
(UVR) exposure

UVR exposure is a major risk factor for
most melanomas. Sunlight is the main
source of UVR, which can damage the
genes in skin cells. Tanning lamps and
booths also are sources of UVR.

Most skin cancers are caused by unprotected UVR exposure to the area of skin
that develops the cancer. Most of this radiation comes from sunlight, but some may
come from man-made sources such as tanning booths.

Note. Based on information from American Cancer Society, 2015b, 2016a; Colantonio et al., 2014; Dubas & Ingraffea, 2013; Gandini et
al., 2011; Lucas, 2011.

ment. The effectiveness of regular use of a
broad-spectrum sunscreen with SPF 30, reduction of UV exposure, and wearing of protective
clothing should not be underestimated (ACS,
2015b). Regular sunscreen use can reduce the
incidence of solar keratoses, which are precursors of squamous cell carcinoma (Sambandan
& Ratner, 2011). The relationship between UV
radiation exposure and cutaneous melanoma is

less clear (Narayanan et al., 2010; Park et al.,
2012). In melanoma, intermittent acute sun
exposure leading to sunburn seems to be more
damaging; such exposures in childhood or adolescence may be particularly important (Lim et
al., 2011).
One way to gauge the intensity of and risk
for UV exposure is to know the UV index for
the geographic locale. The UV index is a num-
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Figure 5-10. Signs and Symptoms of Skin Cancer
•
•
•
•
•
•
•
•
•
•

A mole that changes in size, shape, or color
A mole that has irregular edges or borders
A mole that is more than one color
A mole that is asymmetric (if the mole is divided in half, the two halves are different in size or shape)
A mole that itches
A mole that oozes, bleeds, or is ulcerated (a hole forms in the skin when the top layer of cells breaks down and the
underlying tissue shows through)
A sore that does not heal
Areas of the skin that are small, raised, smooth, shiny, and waxy
Areas of the skin that are small, raised, and red or reddish-brown
Areas of the skin that are scaly, bleeding, or crusty

Note. Based on information from American Cancer Society, 2016a; U.S. Preventive Services Task Force, 2009; Walton et al., 2014.

Figure 5-11. Skin Cancer Prevention Measures
• Wear protective clothing, including hats and long-sleeved shirts. Dark colors and tightly woven fabrics provide more
protection. Clothes are available with special coatings to help absorb UVR.
• Use a sunscreen with SPF 15 or higher that provides protection against UVA and UVB radiation. Most sunscreen
products expire within 2–3 years, so it is important to ascertain whether the product is expired. Apply sunscreen generously to dry skin 20–30 minutes before going outside so that the skin has time to absorb the chemicals. When
applying it, pay close attention to the face, ears, hands, and arms, and generously coat the skin that is not covered
by clothing (about 1 oz for an adult). For best results, most sunscreens must be reapplied at least every 2 hours and
more often when swimming or perspiring.
• Wear a hat with at least a 2–3-inch brim all around because it protects areas often exposed to the sun, such as the
neck, ears, eyes, forehead, nose, and scalp.
• Wear sunglasses that block UVR. The sunglasses should block 99%–100% of UVA and UVB radiation.
• Limit direct sun exposure between 10 am and 2 pm. UVR reaches the ground even on cloudy days and can pass
through water. Seek shade whenever possible.
• Avoid using tanning beds and sunlamps, which can cause serious long-term skin damage and contribute to skin cancer.
UVA—ultraviolet A; UVB—ultraviolet B; UVR—ultraviolet radiation
Note. Based on information from American Cancer Society, 2015b, 2016a; National Comprehensive Cancer Network, 2016f.

ber from 0 to 10+ that indicates the amount of
UV radiation reaching the Earth’s surface during the hour around noon. The higher the
number, the greater the exposure to UV radiation outdoors (U.S. Environmental Protection Agency, 2016). The National Weather Service forecasts the UV index daily in 58 U.S.
cities based on local predicted conditions (U.S.
Environmental Protection Agency, 2016). The
index covers about a 30-mile radius from each
city. The information can be accessed through
the local newspaper, television and radio news

broadcasts, or at www.cpc.noaa.gov/products/
stratosphere/uv_index/uv_current.shtml.
USPSTF (2009) has concluded that insufficient evidence exists to recommend for or
against routine screening (total body examination by a clinician) to detect skin cancers
early. However, USPSTF recommends that clinicians be aware that fair-skinned men and
women aged 65 and older and people with
atypical moles or more than 50 moles are at
greater risk for developing melanoma and that
clinicians should remain alert for skin abnor-
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malities when conducting physical examinations for other purposes (USPSTF, 2009). ACS
recommends routine inspection of the skin
as part of an annual cancer-related checkup
(ACS, 2016a). High-risk individuals may be
encouraged to perform skin self-examinations
to monitor for early changes.

Nursing Implications
To increase the number of cancer survivors, it is necessary to increase the practice
of a healthy diet, exercise, the elimination of
tobacco use, and protection against UV light
exposure. Beyond these measures to prevent
cancer, it is necessary to detect cancer in its
earliest stages when it is most treatable. The
implementation of effective screening programs that provide education that influences
health behaviors and improves health outcomes is an important nursing role, in addition to providing case management to ensure
follow-up of abnormalities and continuity
throughout the process (Benito et al., 2014).
Nurses in inpatient and other healthcare
settings should conduct health histories that
accurately and adequately assess patients so
that appropriate cancer screening recommendations can be made. Additionally, providing
appropriate education to patients and families concerning cancer screening is an important nursing role. Family, friends, and other
healthcare professionals often rely on information from nurses to assist them in understanding screening options and early cancer
detection guidelines.
For each of the cancers discussed, nurses
have a vital role in cancer prevention and
detection education. First, nurses need to
assess individuals for the risk of each cancer
and communicate the magnitude of that risk
to patients in understandable terms. For families with a significant history of a cancer, referral to a genetics professional can better clarify risk. Individuals need to know the signs

and symptoms of each cancer and the importance of reporting these symptoms promptly
to a healthcare provider. Depending on the
risk, patients need to be instructed on cancer
prevention strategies and appropriate screening maneuvers. Nurses who role model these
healthy practices and take the time to explain
the importance of these behaviors to patients
will contribute to decreasing the morbidity
and mortality associated with cancer.
Oncology nurses have a large responsibility to teach the public about cancer detection and screening. Individuals need to realize
that cancer screening is different from diagnostic examinations for cancer. Individuals
also need to understand that cancer screening is not perfect and, even when conducted
properly, will fail to detect some malignancies
because of the strengths and limitations associated with different screening tests. An understanding of epidemiologic principles, the sensitivity and specificity of various tests, and the
rationale for various screening recommendations is necessary to give individuals the information they need to make informed choices
about cancer screening.
Research continues to suggest that the single most important factor in whether an individual has ever had a screening test, or has
recently had a screening test, is a recommendation from the healthcare provider. When
nurses recommend screening to an individual, a far greater chance exists that the individual will go on to have appropriate screening. This recommendation can easily come
in the form of patient education about cancer prevention and early detection. In a hectic practice setting, dedicated nurse navigators
and advanced practice nurses can play a critical role in improving discussion about options
and ultimately improving utilization of cancer
screening services, especially in at-risk populations.
Some populations are at increased risk for
developing cancer and have difficulty accessing primary and secondary prevention ser-

Chapter 5. Cancer Detection Measures

vices. The implementation of effective strategies that can potentially influence health
behaviors and improve health outcomes in
at-risk populations requires sincerely caring
about the specific needs of the population and
working directly to implement culturally sensitive strategies (Abbott, 2015).
Nurses need to look for teachable moments.
Research suggests that when a celebrity is diagnosed with a cancer, increased media coverage heightens awareness about prevention
and early detection (Ayers, Althouse, Noar,
& Cohen, 2014). Nurses should try to use this
media attention to promote prevention programs. More research needs to be done to
learn how to sustain the enthusiasm and interest in cancer screening (Noar, Willoughby,
Myrick, & Brown, 2014).
Nurses need to recognize barriers to implementing cancer screening programs (Spruce
& Sanford, 2012). Difficulties with implementing shared decision making and effective
screening programs include lack of time, competing health priorities, lack of patient interest, complexity of screening decisions, poor
reimbursement for counseling and education,
malpractice concerns, and lack of provider
knowledge about screening strengths and limitations. Lack of health insurance and lack of
prior screening have been consistently associated with late stage at diagnosis for breast, cervical, and colorectal cancers (ACS, 2016a).
When nurses are providing patients with
information on cancer control, it is important to use educational materials that focus
on wellness. More and more resources are
becoming available both in print and social
media formats. Selecting appropriate references that augment education and are costeffective is a challenge for nurses and merits
more research to better understand the best
approaches (Lairson, Chung, Smith, Springston, & Champion, 2015). It is inappropriate
to provide materials that focus on disease and
treatment; some people actually find this distressing (Edwards et al., 2013; Fagerlin et al.,
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2011). The focus of education and materials
should be that early detection is associated
with decreased morbidity and mortality and
improved quality of life compared to when
cancer is detected at later stages. Written
materials with a focus on prevention, including nutrition, self-examination technique,
Pap tests, and prostate, breast, skin, and CRC
screening, are available through ACS and the
National Cancer Institute.
Nurses and other healthcare providers
need to role model healthy practices and regularly engage in cancer screening behaviors
and can positively influence patients to adopt
such practices (Oberg & Frank, 2009).

Conclusion
Cancer control requires a large amount of
public education to empower individuals to
take more responsibility for their health and
well-being. This ever-growing subspecialty in
oncology has the potential to decrease the
morbidity and mortality associated with cancer and ultimately improve the quality of life
for many individuals. Oncology nurses have
important roles in assessing and interpreting
risks; explaining the strengths, limitations,
and risks associated with various screening
tests; and reinforcing information about possible symptoms of cancer and when to seek evaluation. These education activities should be
directed to cancer survivors as well as the general public.
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Chapter 5 Study Questions
1. What would be the primary purpose of gathering data on a patient’s personal colorectal
cancer risk?
A. To determine appropriate colon cancer screening and primary prevention guidelines
B. To convince the patient he needs a colonoscopy
C. To convince the patient to have his siblings undergo a colonoscopy
D. To determine if the patient can obtain more life insurance
2. The nurse reviews the risk assessment for a 41-year-old woman. The patient’s sister and
mother have been diagnosed with breast cancer, but a mutation cannot be identified in the
family. The patient’s lifetime risk of developing breast cancer is estimated to be 32% by the
Gail model. Which of the following would be appropriate to consider?
A. Mammography every six months
B. Adding breast magnetic resonance imaging (MRI) alternating with mammography
every other year
C. MRI instead of mammography every year
D. Mammography alternating with breast MRI every six months
3. The nurse considers whether a 57-year-old man should be offered lung cancer screening. He
has a 40-pack-year smoking history. Based on the risk factor assessment, it should be anticipated that the patient should have which of the following?
A. Annual chest x-ray
B. Annual low-dose computed tomography
C. Annual chest MRI
D. Annual sputum cytology
4. Which one of the following people would have the highest risk for developing skin cancer?
A. A 15-year-old African American student
B. A 30-year-old Asian teacher
C. A 70-year-old Hispanic factory worker
D. A 75-year-old Caucasian wheat farmer from the Midwest
5. Which of the following is a major risk factor for cervical cancer?
A. Obesity
B. History of breast cancer
C. History of a human papillomavirus infection
D. Skipping a pelvic examination for three years
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Pharmacogenomics
Christopher L. Farrell, PhD

Introduction

ple for people in his region of Egypt. Although
most individuals had no reaction to the beans,
a few developed hematuria. The problem was
not understood at the time, but it is now known
that the blood in the urine was caused by a deficiency of the glucose-6-phosphate dehydrogenase (known as G6PD) enzyme (Deye & Magill,
2014; Sweeney, 2005). This deficiency affects
approximately 14% of African Americans, causing African American soldiers serving in World
War II to develop hemolysis and hematuria when
receiving primaquine to prevent malaria, a common disease in many areas where combat had
occurred (Deye & Magill, 2014; Sweeney, 2005).
In 1902, using Mendelian genetics (basic
concepts describing transmission of inheritance from parent to child), Archibald Garrod was the first to hypothesize that a human
gene could determine if an individual would
respond positively or negatively to the ingestion
of chemical substances. In the 1940s, researchers discovered the link between isoniazid and
peripheral neuropathy (Mancinelli, Cronin, &
Sadée, 2000). In 1957, researchers identified
the link between administration of the anesthetic agent succinylcholine and acetyl cholinesterase deficiency, causing prolonged paralysis after administration. Two years later, “slow
acetylators” (slow metabolizers) were identified in patient populations. Also in 1959, Friedrich Vogel coined the term pharmacogenetics. In
1962, an article was published that linked phar-

Many of the traditional chemotherapy agents
used in the treatment of cancer are nonspecific
and have narrow therapeutic windows with frequent side effects and toxicities. Doses of these
agents needed to eradicate malignant cells also
can damage normal cells. In addition, patients
respond differently to the same drugs and dosages because of genetic variability in both tumor
and normal cells. In an effort to develop more
effective treatment with improved outcomes,
healthcare providers are increasingly using personalized cancer therapy so that chemotherapy agents can better target tumor cells. This
emphasizes the need for oncology nurses to
understand how drugs work, why they need to
assess for unusual responses found in patients
receiving the same medications, and the role
of an individual gene or multiple genes in cancer therapy (Petros & Evans, 2004). This chapter
will review terminology relevant to pharmacogenomics, categories of drug responses attributable to genetic variances, and implications for
nurses in the oncology setting.

History
Pythagoras first noted the variable responses
that individuals have to medication, and even
food, in 510 BC. Fava beans were a dietary sta135
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macology and genetics with research describing the difference between phenylthiocarbamide “non-tasters” and “tasters” (Sweeney,
2005). For cancer treatment, the first polymorphism associated with chemotherapy treatment
occurred in the early 1980s, when it was discovered that variants of the TPMT gene in patients
with leukemia caused toxicity when they were
treated with thiopurine drugs (Weinshilboum
& Sladek, 1980). In the same decade, researchers identified that the activation of certain proteins in the tumor cells through somatic alterations caused an increase in the promotion of
cancer growth. Discovery of these activating
proteins led to the development of two drugs
that were able to target the activating or oncogenic proteins in tumor cells. Trastuzumab, a
DNA-derived, humanized monoclonal antibody, was the first biologic drug to target an
activating protein in breast cancer cells. This
drug was identified in clinical trials to increase
the survival for many patients with breast cancer and received U.S. Food and Drug Administration approval in 1998 (Kumar & Badve,
2008). Imatinib, a tyrosine kinase inhibitor, was
another targeted therapy found to inhibit the
activity of an abnormal fusion protein, BCRABL, in the tumor cells of patients with leukemia (Wong & Witte, 2004). This tyrosine
kinase inhibitor treatment received U.S. Food
and Drug Administration approval in 2001.
Since then, the study of pharmacogenetics has
led to pharmacogenomics in cancer therapy,
where researchers and clinicians are discovering countless polymorphisms and somatic variants associated with interindividual variability
(Mancinelli et al., 2000; Motulsky & Qi, 2006;
Sweeney, 2005).

Pharmacogenetics and
Pharmacogenomics
Pharmacogenetics and pharmacogenomics are
terms often used when describing the variation
of a drug response based on a patient’s DNA.

The term pharmacogenetics describes a study for
a specific gene or set of genes involved in a
drug response. With advancing technology in
detecting genetic markers, pharmacogenomics has become an emerging field of genomic
medicine in which healthcare professionals
can use the patient’s whole genome to identify
the appropriate drug therapy. Because a single
gene rarely causes most drug responses, a comprehensive approach of scanning the entire
genome in combination with environmental
influences is a better method to personalize
the treatment. To better understand the role of
pharmacogenomics in oncology nursing, it is
important to review key terminology and concepts (Howington, Riddlesperger, & Cheek,
2011).
With the completion of the human genome
sequencing project in 2003, researchers and clinicians now understand that more than 99.9%
of all genetic material is identical. Differences
among individuals are caused by less than 0.1%
of a person’s DNA (Collins, Guyer, & Chakravarti, 1997). The basic components of the DNA
sequence are a phosphate group, sugars, and
four nucleotides—adenine, cytosine, guanine,
and thymine (also referred to as the letters A, C,
G, and T). Phosphate groups and sugars make
up the backbone of the DNA. The nucleotides
are bound to these sugars through bonds to
form a single strand. For DNA to form a double-strand helix, two opposite strands have to
bind together through the attachment of nucleotides, which is referred to as base pairing. This
base pairing occurs with the joining of adenine
and thymine, as well as the binding of the cytosine and guanine (Watson & Crick, 1954).
The sequences of the DNA are broken into
genes, which hold the information for the
protein sequences. The structure of a gene
sequence consists of exons, introns, and promoter regions. The exons, or coding regions,
contain the genetic information needed for the
protein sequence. The introns are the spaces
found between the exons of a gene. The promoter region plays an important role in initi-
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ating the process for sending the message of
protein translation (Smale & Kadonaga, 2003).
The process of translating the DNA to a protein
starts with the unwinding of the DNA helix. The
DNA is then separated into single strands, and
an enzyme, called an RNA polymerase, attaches
to the promoter region (see Figure 6-1). The
nucleotides are transcribed into messenger
RNA (mRNA), and thymine in the mRNA is
replaced by uracil (U). Once the message is
complete, the mRNA is released (expressed)
from the DNA as a single-stranded sequence
with the exon and intron segments. The intron
segments are then removed through a splicing
process. Once the splicing process is complete,
the mRNA containing only the exon sequences
is ready for translation (Clancy & Brown, 2008).
The strand of mRNA is read in triplets
(called codons); for example, “AUCCGTATA”
is read as “AUC CGT ATA,” translated by ribosome complex into strings of amino acids,
which are cut by enzymes once the protein
sequence is complete (National Institutes of
Health National Institute of General Medical
Sciences, 2012). The “codon spelling” of amino
acids can have several or only one triplet spelling (Algorithmic Arts, 2006) (see Table 6-1).
Polymorphisms are the genetic changes that
make the population diverse and also cause
every individual to have a unique genomic
sequence. Several different types of polymorphisms exist, such as single nucleotide polymorphisms (SNPs, pronounced “snips”), copy
number variants, and repeated sequences
(Gonzaga-Jauregui, Lupski, & Gibbs, 2012). A
SNP is a single nucleotide change that occurs
in a particular position of the DNA sequence.
This could be the difference of adenine
replaced by thymine, or cytosine replaced by
guanine, on the genomic sequence. These
simple changes could have great or limited
effect based on where the nucleotide substitution occurs in the triplet codon or the type
of nucleotide change (Hicks, Wheeler, Plon,
& Kimmel, 2011). For example, if the following sentence “THE BIG FAT CAT ATE THE
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RAT” is used as the triplet codon spelling for
a protein, a SNP change could lead to “THE
BIG FIT CAT ATE THE RAT.” A small change
in the meaning occurred, but the end result is
still the same; the amino acid and thus the proFigure 6-1. Central Dogma of Biology
Promoter

Exons

DNA
Introns

Transcription

mRNA

AAAAAA

Post Splicing
mRNA

AAAAAA

Translation
Protein
DNA—deoxyribonucleic acid; mRNA—messenger ribonucleic acid
Note. Based on information from Crick, 1970.

Table 6-1. Examples of Codon Spelling for
Some Amino Acids
Amino Acid

Codon Spelling

Leucine

CTT, CTC, CTA, CTG,
TTA, TTG

“Start amino acid assembly”
message and methionine

ATG

Tyrosine

TAT, TAC

Tryptophan

TGG

Threonine

ACT, ACC, ACA, ACG

“Stop or termination” message for amino acid assembly

TAA, TAG, TGA

Note. Based on information from Algorithmic Arts, 2006.
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tein do not change. (Remember, amino acids
may have several codon spellings.) When the
protein sequence is unaffected by the change,
this is referred to as a silent or nonsynonymous
variant (see Table 6-2). When a SNP leads to
an amino acid substitution, this is referred to as
a missense variant. Based on the type of amino
acid change, a missense variant may have a
major impact on protein function or no effect
at all. A SNP also may lead to an early termination in the protein sequence, which results in a
smaller protein. The premature stop, or nonsense variant, has the potential of causing a devastating effect on protein activity. For example,
the protein with the nonsense variant could be
so small that it is nonfunctional. SNPs can also
be observed as a single deletion in the nucleotide sequence. Deleting one letter could alter
the message to “THE BIG FTC ATA TET HER
AT.” Everything shifts, and that sentence (protein) does not make sense. The addition of a
SNP creates a similar problem. The protein
goes from “THE BIG FAT CAT ATE THE RAT”
to “TBH EBI GFA TCA TAT ETH ERA T,” again
creating an abnormal protein. Abnormal proteins do not function appropriately, and a variety of outcomes are problematic to the human

Table 6-2. Examples of Variants
Type of
Variant

Example of Changes

Missense

TPMT*3B (alanine 154 → threonine)

Nonsense

CYP2D6—rs147960066 (arginine 293
→ STOP)

Silent

CYP2C19—rs17885098 (arginine 227
→ arginine)

Insertion

CYP2D6—rs4244285 (tryptophan 152
→ X)

Deletion

CYP2D6—rs35742686 (arginine 237
→ X)

Note. Based on information from PharmGKB, n.d.

biologic system, such as a variable response or
idiosyncratic reaction (Pepper, 2005). All reference SNPs are cataloged by the Short Genetic
Variations database, known as dbSNP (Sherry,
Ward, & Sirotkin, 1999). The SNPs in this database are given a reference ID number or rs
number. For example, the CYP 450s are a group
of heme-conforming enzymes responsible for
phase I metabolic reactions. The CYP2D6 gene
has a SNP in the coding region referenced as
rs28371703.
Copy number variants are larger deletions or
insertions in the genomic sequence. Deletion
of a gene causes the individual to only have
one gene copy and can result in decreased protein activity. Having more than two gene copies, also referred to as gene duplication, causes an
increase in the activity of the encoded protein
(Gonzaga-Jauregui et al., 2012).
Repeated sequences, or microsatellites, consist
of one to six nucleotides observed in a repetitive pattern along the DNA sequence. These
repeated sequences are informative as a DNA
fingerprint in forensic science, but in medicine the repeats may affect protein activity in
two ways. When a change is observed in the promoter region, or intron, of the gene, the length
of the repeats could potentially reduce the
expression of the gene, causing lower protein
activity in the cell. Repeated sequences also can
affect the coding sequence, which could lead to
devastating results, such as a deletion or insertion in the sequence, as seen in certain inherited
diseases (Gonzaga-Jauregui et al., 2012).

Pharmacokinetics and
Pharmacodynamics
The sequencing of the human genome in
2003 has affected two processes common to
pharmacology. Pharmacokinetics (PK) focuses
on the movement of drugs in the body from
entrance to exit by studying the absorption,
distribution, metabolism, and excretion of the
drug. Absorption describes how much drug
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Cytochrome P450 Metabolizers
A cytochrome is a class of hemoprotein
involved in electron transport that enables
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Figure 6-2. Factors Contributing to
Response of a Drug
Example of Drug Metabolism
Enzyme
Metabolism
Phase II

BODY

(convert to
Inactive form)

Dosing of
Drug

Enzyme
Metabolism
Phase I
(Initial to

Absorption Active Form)

Distribution

is available in the vascular system for distribution and use by the cells. Enzymes participate in the metabolic transformation of the
drug structure by changing it into an active
or inactive form. The drug and its metabolites are removed from the body via excretion. Thus, PK determines the concentration
of drug available for attachment to the targeted proteins and the uptake of the drug by
the cells. Any genetic variation to the PK process can affect how an individual will respond
to medication; this could lead to a decrease in
efficacy or an increase in side effects (Evans &
McCleod, 2003; Farinde, 2016; Lee, Lockhart,
Kim, & Rothenberg, 2005).
Pharmacodynamics (PD) is the study of what
a drug does to the body through the binding
of direct and indirect targets. These targets
include receptors, enzymes, signal proteins,
and other interactions. Physiologic changes
influenced by disorders, aging, and other drugs
can affect the PD. Genetic variation in cancer
also can change the PD through receptor binding (such as BCR-ABL translocation), increased
levels of binding proteins (such as HER2/neu
overexpression), and decreased receptor sensitivity (Farinde, 2016) (see Figure 6-2).
Drug metabolism converts foreign substances, known as xenobiotics, into active drug
or water-soluble metabolites that are more easily excreted (Sweeney, 2005). Typically, the
pathways of metabolism are classified as either
phase I or phase II. Phase II reactions are typically responsible for detoxification (or inactivation) of drugs and other ingested molecules,
whereas the phase I pathway consists of oxidation, reduction, and hydrolysis and includes
the P450 enzymes. In most cases, these reactions lead to the active metabolism of drugs
(Sarlis & Gourgiotis, 2005).

■

Excretion

Target
Target
Enzyme
Metabolism
Phase II
Target

(convert to
Inactive form)

Excretion

Note. Based on information from Undevia et al., 2005.

drug metabolism. The cytochrome P450 (CYP)
system is a superfamily of enzymes and the
most important enzymes that catalyze phase I
reactions (Sweeney, 2005). Enzymes are types
of proteins primarily located in the membranes
of the smooth endoplasmic reticulum in the
liver, small intestine, lungs, and kidneys. As
noted earlier, these enzymes can be changed
as a result of genetic variation. In the oncology
setting, the P450 cytochromes (a) include key
enzymes involved in cancer formation because
of their ability to mediate metabolic activation of precarcinogens, (b) participate in the
metabolism of different cancer treatments,
and (c) have the ability to both inhibit and
induce anticancer drugs (Rodriguez-Antona &
Ingelman-Sundberg, 2006). This group of metabolic enzymes has a classification system to
help identify which family of cytochromes is
involved in the response of a specific drug.
Fifty-seven of the CYP genes are designated
as individual families based on their similarity in the positions of amino acids (Sweeney,
2005). The CYP label indicates a human cytochrome. This designation is followed by the
family number (CYP1, CYP2), a capital letter
for the subfamily (CYP2A), and a second number to identify the gene coding the enzyme
(CYP2A3). The most common type is desig-
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nated as *1 (e.g., CYP2A3*1). Any other variation is assigned *2, *3, and so on, depending on the number of SNPs that have been
identified in the gene. If an unexpected drug
response is associated with a SNP variation, it
would be noted as CYP2A3*2, or for a different
drug response with another SNP variation, the
notation would be CYP2A3*3. For example, a
recent research study identified that individuals with a variation in CYP2D6*4 had low or
no enzyme activity. Women who were treated
with tamoxifen and possessed this variant were
found to be at a higher risk for a relapse (Wegman et al., 2007).
The CYP enzymes have the ability to activate or inactivate drugs. A CYP enzyme with
the ability to “inhibit” will prevent or decrease
the activity of the drug. This means if the drug
is not degraded or inactivated, more drug is
available, which may cause increased toxicities
for the patient. Other CYP enzymes “induce,”
or increase the enzyme activity. If more of the
drug is deactivated, then less of the drug is
available for therapeutic effect. If it is a chemotherapy agent, the patient may receive a lesser
amount of the drug than needed to combat the
cancer (Pepper, 2005; Roden et al., 2006) (see
Table 6-3).

Non-Cytochrome P450
Metabolizers
The SNPs in genes can code for other
metabolizing drug enzymes besides the CYP
enzymes. Two non-CYP drug-metabolizing
proteins include a phase I metabolizer, dihydropyrimidine dehydrogenase (DPD), and
a phase II metabolizer, thiopurine methyltransferase (TPMT). Like the CYP enzymes,
these can affect the toxicities and efficacy of
anticancer drugs and their side effects (Diasio, Beavers, & Carpenter, 1988; Salonga et al.,
2000; Tai, Krynetski, Schuetz, Yanishevski, &
Evans, 1997).

A commonly used chemotherapy agent, 5fluorouracil (5-FU), is inactivated to a metabolite by the DPD enzyme coded from DYPD. The
activity of this gene product (enzyme) has been
associated with up to 20-fold differences in drug
metabolism among humans. The DYPD*2A is
found over the exon–intron junction (referred
to as a splice site modification) and is associated
with low (heterozygous—one allele has *2A)
or no (homozygous—both alleles have *2A)
enzyme activity. Patients with low or no enzyme
activity who are treated with 5-FU will accumulate active metabolites, causing a significantly
greater risk of hematopoietic, neurologic, and
gastrointestinal toxicities, which can be fatal.
Genetic testing for the gene causing the enzyme
deficiency prior to receiving 5-FU treatment is
commercially available (Sadée & Dai, 2005).
As a phase II metabolizing drug, 6-mercaptopurine (6-MP) is catalyzed by TPMT to form
inactive metabolites so that antimetabolites
do not incorporate into the DNA or RNA of
healthy cells. Three main variants (*3A, *3B,
and *3C) are associated with low levels of TPMT
enzymatic activity. If a patient possesses one of
these variants (heterozygous), less drug degradation and increased toxicities will occur and
the patient would need some reduction in dosage. If the patient has two of the same variants
(homozygosity), he or she may require significant dose reductions or alternative treatment
options (Relling et al., 2011). In the United
States, 10% of Caucasians and African Americans have intermediate (heterozygous) TPMT
activity. One in 300 individuals has low or undetectable (homozygous) TPMT activity (Weinshilboum & Wang, 2004). Applying this information to a patient situation, a young child
being treated for acute lymphoblastic leukemia
could receive 6-MP. If this child has low TPMT
enzyme activity, life-threatening neutropenia
and thrombocytopenia could occur (Maitland,
Vasisht, & Ratain, 2006). Prospective genetic
testing is available to identify members of this
at-risk population. Children who experience
myelosuppression after their initial dose of
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Table 6-3. Changes in Oncology Drug Response Based on Cytochromes and Single Nucleotide
Polymorphisms
Metabolic
Activity
Phase I

Phase II

Drug
transport

Drug targets/
pathway

Enzymes and/or Gene
Symbols

Single Nucleotide
Polymorphisms (SNPs)

Effect on Drug Response

CYP 2D6†
CYP 2C9†
CYP 2C19
CYP 3A5
CYP 2B6†
CYP 2E1

Numerous and frequent functional polymorphisms (e.g.,
CYP2D6*3, CYP2D6*4, and
CYP2D6*10 or CYP3A5*1
and CYP3A5*5)

Metabolism of CYP substrates varies
with enzyme specificity.
Ethnic groups have varying allele frequencies.
Decreased sensitivity to tamoxifen dosing occurs if CYP2D6 activity is poor.

Dihydropyrimidine dehydrogenase (DYPD)

Multiple polymorphisms
including DYPD*2A

*2A increases 5-FU toxicity.

Thiopurine methyltransferase (TPMT)†

Multiple polymorphisms
including TPMT*3A, *3B,
and *3C

Hematopoietic 6-MP toxicity in homozygous individuals (found in 1 of 300
individuals)

UDP-glycosyltransferase
1A1 (UGT1A1)†

Multiple polymorphisms
including UGT1A1*28

Increased irinotecan toxicity
Dose-limiting diarrhea and leukopenia
Increased unconjugated serum bilirubin

Multidrug resistant gene
1 (ABCB1)†

Multiple polymorphisms

Higher altered drug transport activity
Poor patient outcomes

Breast cancer–related
protein (BCRP) (also
known as ABCG2)

Polymorphisms such as
rs2622604 and a deletion

Enhanced drug sensitivity (e.g., irinotecan and gefitinib)

Methylenetetrahydrofolate reductase (MTHFR)

rs1801131 and rs1801133

Increased toxicity to methotrexate

BCR-ABL translocation
(t[9;22])†

Translocation of chromosome 9 to 22 (Philadelphia
chromosome)

In chronic myeloid leukemia, Philadelphia chromosome responds to imatinib mesylate.

HER2/neu (ERBB2)†

Overexpression of protein

Breast cancers with overexpression of
ERBB2 respond to trastuzumab.

Epidermal growth factor
receptor (EGFR)†

Mutations

Lung cancers with mutations respond
to gefitinib.

* Genetic variant, SNP
†

Genotyping tests for genes or protein are used in clinical practice or under consideration.

Note. Based on information from Higgins et al., 2009; Nakagawa et al., 2006; Petros & Evans, 2004; Sadée & Dai, 2005.

6-MP should be considered for genetic testing
(Sadée & Dai, 2005).
Another phase II metabolizer, UDP-glycosyltransferase 1A1 (UGT1A1), is associated
with devastating toxicities for patients who are

either homozygous or heterozygous for the
UGT1A1*28 allele. This variant is a sequence
of seven TA nucleotide repeats in the promoter region of the UGT1A1 gene versus the six
repeats in the wild-type sequence. Individuals
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with the variant can have 1,000-fold greater inhibition of topoisomerase, causing diarrhea and
leukopenia when dosed with irinotecan. In addition, unconjugated serum bilirubin levels are
increased. Genetic testing is available, but it has
not been confirmed that dose reduction based
on test results will not affect the efficacy of treatment (Gold, Hall, Blinder, & Schackman, 2009;
Petros & Evans, 2004) (see Table 6-4).

drug resistance gene ABCB1, which encodes the
P-glycoprotein found on the membrane of the
cell. This protein pumps lipophilic compounds
such as anthracycline, taxane, and vinca alkaloid
anticancer drugs out of the cell. P-glycoprotein,
also referred to as MDR1 (multidrug resistant 1),
is responsible for reducing intestinal absorption
and brain uptake while increasing drug excretion via the biliary, intestinal, and renal routes.
Several SNPs in P-glycoprotein have been associated with variations in drug response, but the
results have been conflicting (Hoffmeyer et al.,
2000; Morita, Yasumori, & Nakayama, 2003).
Breast cancer resistant protein (BCRP) is
another transporter that may affect the drug
response of cancer agents, such as methotrexate, gefitinib, and irinotecan metabolite (SN38) (Cusatis & Sparreboom, 2008; Han, Lim,
Park, Lee, & Lee, 2009). BCRP is encoded by the

Drug Transport and Other
Metabolic Protein Genes
Polymorphisms in drug transporter genes also
can affect outcomes of intracellular transport.
Membrane proteins facilitate passage of many
naturally derived toxins, including anticancer
drugs. One of these transporters is the multi-

Table 6-4. Necessity of Pharmacogenetic Testing for Some Approved Oncology Agents
Pharmacogenetic Biomarker

Cancer Target

Oncology Agent

Tests Required Prior to Treatment
EGFR expression

Metastatic colon cancer, head and neck
cancer

Cetuximab

HER2 overexpression

Breast cancer

Trastuzumab

Presence of Philadelphia chromosome

Chronic myeloid leukemia

Dasatinib

Tests Recommended for Treatment Decision
TPMT variants

Acute lymphoblastic leukemia, acute
myeloid leukemia

Mercaptopurine, thioguanine

UGT1A1 variants

Colorectal cancer

Irinotecan

c-Kit expression

Kit+ gastrointestinal stromal tumors

Imatinib

CYP2D6 variants

Breast cancer

Tamoxifen

DPD deficiency

Colorectal or breast cancers

Capecitabine, 5-fluorouracil

Philadelphia chromosome deficiency

Chronic myeloid leukemia

Busulfan

PML/RAR gene expression

Promyelocytic leukemia

Tretinoin

Tests for Information Only

Note. Based on information from U.S. Food and Drug Administration, 2016.
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ABCG2 gene and expressed in many of the same
areas as P-glycoprotein. This transporter protein
is also expressed in the placenta as a protective
mechanism for the fetus that removes toxins and
foreign agents. The SNP rs2622604 has been
associated with adverse reactions to gefitinib and
irinotecan metabolite (SN-38). Patients receiving either of these cancer agents have reactions,
such as diarrhea. These genes can be identified
using routine laboratory assays, but the application in clinical practice is still under consideration (Petros & Evans, 2004; Sadée & Dai, 2005).
Finally, drug transport and its effect on signaling pathways is another important mechanism
that can affect patient outcomes. One example
is the enzymatic target of methotrexate, methylenetetrahydrofolate reductase, the gene product of the MTHFR gene. The SNPs rs1801131
and rs1801133 are associated with methotrexate
toxicity (Song, Bae, & Lee, 2014). About 10% of
the Caucasian population can have a MTHFR
variant genotype that causes reduced enzyme
function and increased toxicity when receiving
methotrexate. These toxicities may include cardiovascular, neurologic, dermatologic, hematologic, hepatic, and gastrointestinal symptoms. Depending on the genotype identified
in genetic testing, dose reductions may be recommended for children with acute lymphoblastic leukemia (Donnelly, 2004; Krajinovic et al.,
2004) (see Table 6-4).

Nursing Implications
Pharmacogenomics is an emerging field
with important implications for oncology
nurses. Because nurses have the most contact
with their patients, they play an important role
as educators in explaining how genetic variants
may influence the efficacy or side effects of a
drug therapy. Education on pharmacogenomics will be a challenge for nurses. They will need
to be able to explain the complex concepts to
individuals who are unfamiliar or uneducated
in the area of genetic medicine.
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Assessment information about the patient
should include questions about previous problems with a poor or unusual response to any
drugs or a family history of similar responses
to these drugs. Individuals with no response to
treatment, nonresponders, will require additional support and may be treated differently
for their cancer or medication side effects.
Nurses will need to be aware of these potential
nonresponders so that these patients do not die
or have serious adverse reactions to the drug
therapy.
Another concern is patient insurability.
The Genetic Information Nondiscrimination
Act of 2008 prevents employers and insurance companies from discriminating based on
genetic information, but this has focused on
diseases and disorders. How will it affect insurability when nonresponders require a more
expensive drug because of a genetic variation?
Questions will arise for nurses regarding how
to advocate and explain the sometimes-confusing governmental policy statements (U.S.
Department of Health and Human Services,
2009). Monitoring changing policies, both
state and federal, will become increasingly
important for nurses to provide answers for
patients who test positive for a genetic variation.
Education regarding prevention through
genetic testing will become a component of
parenting. Children may begin to be tested
for allelic variations that will affect their
responses to drugs. Policies will need to be
developed to identify the ethical implications
for testing adolescents and children aged 18
and younger. Informed consent and confidentiality issues will be paramount to protecting
patients’ rights.
Finally, what are the implications for SNPs
with uncertain significance (i.e., not enough
data are available to know whether they are
associated with a condition or just an individual trait) that are later identified to be associated with risk for a disease? Who is responsible for contacting these individuals, who may

144

■

CANCER BASICS, SECOND EDITION

not have been seen for 30 years since the initial
testing? Who is responsible for their counseling
and follow-up care? These issues will need to be
addressed by the healthcare providers who are
caring for patients and families, even outside
the oncology setting.

Conclusion
This chapter provided a simple introduction to a complex subject that is becoming
important in the day-to-day pharmacologic
care of patients with cancer. The history and
basic concepts of pharmacogenomics and
pharmacogenetics were presented, the principles of PK and PD were discussed, and a
brief explanation of the cytochrome nomenclature was provided with a short review of
the phases of drug metabolism as applicable to drugs used in the oncology setting.

Drugs were identified for which genetic testing is currently available or under development, with rationale for directing the care of
the patient. Finally, a discussion of the need
for nurses to be advocates for patients, as
pharmacogenomics and pharmacogenetics
become more predominant in oncology, was
emphasized. Genetics is an increasingly complex field of medicine. Nurses need to understand basic pharmacogenomics in order to
educate patients about the importance of
family history of typical and unexpected drug
responses, the rationale for differences in
drugs and drug doses between patients with
the same cancer diagnosis, and the need to
report unexpected side effects.
The author would like to acknowledge Julia Eggert,
PhD, RN, AGN-BC, GNP, AOCN®, FAAN, for her
contribution to this chapter that remains unchanged
from the first edition of this book.

Key Points
• Pharmacogenomics is a term used to describe the tailoring of medication based on the patient’s whole genome.
• Oncology nurses need to be familiar with the key genetic terminology such as polymorphisms/variants and the concepts
of transcription and translation.
• Pharmacokinetics describe the absorption, distribution, metabolism, and excretion of drugs through the individual’s body,
and pharmacodynamics explain how the patient responds to the treatment when a drug binds to direct and indirect targets.
• The CYP enzymes are able to catalyze the phase I drug reactions for different treatments, including cancer treatment, and
also have the ability to both inhibit and induce anticancer drugs.
• DPD, a phase I non-CYP enzyme, normally inactivates 5-FU, causing lower adverse effects to patients, but patients with
DYPD*2A have lower enzyme activity, which leads to higher toxicity of the drug therapy.
• TPMT, a phase II drug metabolizing enzyme, inactivates 6-MP into an inactive metabolite, but patients with TPMT*3A,
TPMT*3B, or TPMT*3C have low levels of TPMT enzymatic activity, which is associated with higher toxicity of 6-MP.
• UDP-glycosyltransferase 1A1 (UGT1A1) is associated with devastating toxicities for patients who are either homozygous
or heterozygous for the UGT1A1*28 allele when dosed with irinotecan.
• Protein transporter genes such as ABCB1 and ABCG2 also can affect the efficacy of chemotherapy agents through variants in these genes.
• The MTHFR gene, which encodes for methylenetetrahydrofolate reductase, has two SNPs, rs1801131 and rs1801133,
which are associated with methotrexate toxicity.
• Nurses need a basic understanding of pharmacogenomics in order to educate patients about the associated genetic variations and drug responses.
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Chapter 6 Study Questions
1. Which of the following genes encodes for a metabolic enzyme involved in the inactivation
of irinotecan and has a polymorphism of seven TA repeats (instead of six) in the promoter
region?
A. CYP2D6
B. TPMT
C. DYPD
D. UGT1A1
2. What kind of polymorphism causes the substitution of one nucleotide base for another
nucleotide base and leads to a change in the protein sequence of one amino acid to another
amino acid?
A. Splice site alteration
B. Nonsense
C. Silent
D. Missense
3. What important role will the oncology nurse play in tailoring treatment with genetic variants?
A. Performing the genetic test in the laboratory
B. Translating the genetic results to the pharmacist
C. Educating patients about their genetic variants
D. Identifying the panel of genetic variants for pharmacogenomic testing
4. What transporter may affect the drug response of cancer agents such as methotrexate, gefitinib, and irinotecan metabolite and possesses the polymorphism rs2622604?
A. Breast cancer resistant protein
B. Methylenetetrahydrofolate reductase
C. Butyrylcholinesterase
D. Dihydropyrimidine dehydrogenase
5. What drug is degraded by dihydropyrimidine dehydrogenase and becomes toxic in patients
who possess a variant in the splice site (exon–intron modification) of the DYPD gene?
A. Capecitabine
B. 5-Fluorouracil
C. Irinotecan
D. Thiopurine
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7

Surgery
Diane Drake, PhD, RN, and Billie Lynes, MSN, RN, FNP-C

Introduction

siderations, and selected cancers in surgical
oncology, will be explored in this chapter.

Surgery is the oldest and most consistently
effective method to treat and cure various
types of cancer. Surgical procedures are ubiquitous in cancer diagnoses, treatments, rehabilitation, and palliation. Cancer surgery is
most commonly combined with nonsurgical
modalities to increase survival, improve quality of life, and improve treatment outcomes
for all patients.
Multidisciplinary healthcare teams specializing in surgical oncology have advanced the treatment of many cancer types, such as lung, sarcoma, breast, and colorectal. Oncology nurses
are important members of patient-centered and
multidisciplinary surgical oncology care teams,
which often include radiologists, pathologists,
surgical oncologists, general and reconstructive
surgeons, medical oncologists, radiation oncologists, anesthesiologists, psycho-oncologists, rehabilitation specialists, and oncology pharmacists
(Pollock, Choti, & Morton, 2010).
Advances in collaborative clinical research
with surgical oncology fellowship training programs in the United States and Canada with
molecular science investigations and individualized cancer treatments have introduced a
new era for surgical oncology (Society of Surgical Oncology, n.d.). A look at these advances,
including cancer surgery rationale, types of
cancer operations, perioperative nursing con-

Cancer Surgery Rationale
Patients often are informed of a solid tumor
cancer diagnosis by a surgeon following the
results of pathologic analysis of a lesion or tumor
biopsy. Confirmation of the initial pathology is
recommended before new treatment. Commonly used biopsy methods include needle
biopsy (fine needle aspiration [FNA] or core)
with or without radiologic guidance, open incisional biopsy, and excisional biopsy (Pollock
et al., 2010) (see Table 7-1). FNA is a cytologic
technique using a syringe and needle to aspirate
cells from a tumor. It can be performed using
image-directed guidance for relatively inaccessible lesions, such as deep visceral tumors. Tissue obtained by FNA is disaggregated cells (separated without damage) rather than intact
tissue; therefore, other biopsy techniques may
be more appropriate (Pollock et al., 2010). Cutting-core biopsy retrieves a small piece of intact
tumor tissue and is the simplest method of histologic diagnosis (not cytologic diagnosis). Cutting-core biopsy is used for subcutaneous and
muscular masses, as well as for internal biopsy
of the liver, kidney, and pancreas (Pollock et al.,
2010). Incisional biopsy is the removal of a small
portion of the tumor via surgical resection. Inci151
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sional biopsy is used for deep subcutaneous or
intramuscular tumor masses when initial needle
biopsy fails to establish a diagnosis. Excisional
biopsy completely removes the local tumor mass
Table 7-1. Biopsy Techniques
Technique

Description

Needle biopsy
• Radiologic
guidance

Use of live computed tomography to view nonpalpable mass and
guide needle to site (e.g., lung nodule, breast nodule, adrenal nodule)

• Ultrasound
guidance

Use of ultrasound to view area of
palpable tumor and guide needle
to desired biopsy site (e.g., muscle
tumor, breast mass)

• Fine needle
aspiration

Use of a needle and syringe to aspirate cells from palpable cyst or mass
(e.g., subcutaneous nodule, fluidfilled cysts, palpable nodule underneath skin suspicious for metastasis)

• Cuttingcore needle
biopsy

Use of a large, open-bore needle
to retrieve a small piece of intact
tumor tissue (e.g., muscle mass,
liver nodule)

Incisional
biopsy

Surgical removal of a portion of
a tumor for pathologic diagnosis; usually used on larger masses
(e.g., subcutaneous mass, muscle
mass, abdominal tumor) and may
be achieved by surgical incision or
through bronchoscopy, colonoscopy, laparoscopy, or thoracoscopy
procedures

Excisional
biopsy

Surgical removal of an entire mass
or lesion with adequate margins for
diagnosis (e.g., skin lesions [basal
or squamous cell carcinomas, melanoma], breast mass [may be done
with radiologic needle localization
of mass], metastasis of primary
tumor to lung [wedge resection],
polypoid lesions of the colon); usually used on discrete masses 2–3
cm in diameter and may be used to
control metastatic tumor

Note. Based on information from Cochran et al., 2003; Gipponi et al., 2004; Sabel, 2007.

with adequate margins and is used when incisional biopsy tissue was inadequate for diagnosis.
The accuracy of the initial diagnosis, adequacy
of evidence-based practice, and decisions made
during surgical consultation initiate a cascade of
events that determine cancer treatment, referrals, survival, and patient outcomes (Pollock et
al., 2010). The amount of tissue received from
the various types of biopsies is another consideration when sending tumors for diagnostics in
external laboratories. Some smaller malignancies, such as ductal carcinoma in situ (DCIS),
may not have enough physical cancer tissue for
biomarkers or genetic testing.
Tumor staging is specific to the type of cancer and is essential in developing an appropriate therapeutic program (Pollock et al., 2010).
Two staging systems are currently in use, the
Union for International Cancer Control and
the American Joint Committee on Cancer. Both
systems use a tumor-node-metastasis (TNM)
classification to define a cancer (Pollock et al.,
2010) (see Figure 2-2 in Chapter 2). The American Joint Committee on Cancer system categorizes cancers into stages 0 to IV. See Chapter 2
for further discussion of cancer staging.

Types of Cancer Operations
Many types of surgical operations are used
in the treatment of cancer. Depending on the
specific diagnosis, tumor stage, and tumor location, surgical operations may be recommended
for cure, prevention, or palliation. Minimally
invasive techniques using robotics and laparoscopy have introduced new surgical options and
advances in treatment.

Curative
Resection of the primary tumor, or removing
the entire tumor with adequate margins of normal tissue, so that cancer does not recur is the
goal of curative surgery (see Figure 7-1). Adequate tumor margins vary according to cancer

Chapter 7. Surgery

Figure 7-1. Rationales for Cancer Surgery
Curative
• Resection of primary tumor to provide curative
results; may need neoadjuvant or adjuvant therapies for optimum results
• Localized tumors resected with adequate margins
(i.e., lobectomy, mastectomy, hysterectomy)
• May include resection of regional lymph nodes to
check for microscopic spread
Preventive
• Prophylactic surgery to reduce risk of cancer in
high-risk patients
• Ulcerative colitis: Colon cancer—colectomy
• BRCA mutations
–– Breast cancer—bilateral mastectomies
–– Ovarian cancer—bilateral salpingo-oophorectomy
• MEN2A and MEN2B mutations
–– Multiple endocrine neoplasia and thyroid carcinoma—thyroidectomy
Palliative
• Surgery intended for relief of symptoms, not cure;
may be a surgical emergency
• Surgeries for alleviation of pain or bleeding, circumvention or removal of bowel obstruction, decompression, and nutritional support
• Examples
–– Tumor debulking*
–– Removal of primary tumor
–– Gastrostomy or jejunostomy tube placement
–– Vascular access device placement
–– Esophageal stent placement
* Tumor debulking to remove all visible tumor has proved to
be curative in some instances (e.g., intraperitoneal metastasis in ovarian carcinomas).
Note. Based on information from Pollock et al., 2010.
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to include other treatment modalities. In some
cases, chemotherapy and radiation therapy have
replaced surgery as the primary treatment. For
example, squamous cell carcinoma and head
and neck cancers often are first treated with nonsurgical methods. In other cases, surgical resection is the primary therapy and is enhanced by
neoadjuvant or adjuvant chemotherapy or radiation therapy (Sabel, 2011).
Resection of regional lymph nodes is an
accepted part of surgical treatment for many
solid tumors and is important in cancer staging
(Miyoshi, 2013). Regional lymph node dissection often is considered beneficial in local disease control and prophylactic for distant microscopic disease. Some tumors may be indolent,
or patients may have impaired quality of life
because of symptoms and may benefit from
tumor debulking for palliative reasons or prior
to treatment. Ultimately, complete debulking
of an abdominal tumor would leave no visible
or palpable disease (Schorge, McCann, & Del
Carmen, 2010). Ovarian carcinomas with intraperitoneal metastasis may benefit from a comprehensive debulking surgery to reduce tumor
cells in preparation for postoperative chemotherapy (Schorge et al., 2010). Although this
is not a curative procedure, tumor debulking
in combination with treatment can improve
survival time and quality of life (Berek, Friedlander, & Hacker, 2010; Schorge et al., 2010).

Preventive
type and have evolved following clinical trial
implications. A classic example is the evolution
of breast cancer surgery. The Halsted mastectomy removed the breast with the pectoralis muscle, regional lymph nodes, and overlying skin in
order to improve the local control rate of breast
cancer and was often curative (Sabel, 2011).
This radical surgery remained the standard of
care for decades; however, over time, it became
apparent that patient survival did not improve
(Sabel, 2011). Clinical trial findings supported
more limited resection and provided a model

Advances in cancer risk analysis and genetic
screening have resulted in opportunities for
surgical prevention of cancer. Patients with
ulcerative colitis may benefit from prophylactic colectomy, and women with increased breast
and ovarian cancer risk may benefit from prophylactic bilateral mastectomies or bilateral
salpingo-oophorectomy. At-risk family members of patients with multiple endocrine neoplasia syndrome type 2a or 2b with RET mutations should have a prophylactic thyroidectomy
at an early age (Rosenberg, 2011).
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Palliative
Following assessment of the relative riskbenefit ratio, surgical palliation may be used
for patients with cancer who are not candidates
for surgical cure. For example, resection of a
primary tumor to alleviate pain or bleeding,
bowel resection for bleeding or obstruction,
placement of a gastrostomy tube for decompression, placement of a jejunostomy tube for
enteral feedings, or vascular access for hyperalimentation in malnutrition may improve quality
of life. Emergency surgical intervention may be
indicated to alleviate obstruction, perforation,
bleeding, and pain. However, it also may result
in unwanted side effects and increased patient
risk (Pollock et al., 2010).

Figure 7-2. Da Vinci® Robot

Minimally Invasive
Laparoscopic and robotic-assisted procedures offer surgeons significant advantages
with improved visualization of disease, reduction in blood loss, lower incidence of wound
infection, decreased postoperative pain, and
decreased length of hospital stay (Tse & Ngan,
2015). The use of robotics during laparoscopic
procedures offers surgeons increased dexterity and improved precision, as well as the avoidance of muscle fatigue and tremor (Tse & Ngan,
2015). Robotics in cancer surgery allows the
surgeon to visualize and dissect a tumor that
previously could not be adequately removed
with laparoscopy. Minimally invasive cancer
surgery, whether performed with robotic assistance or conventional laparoscopy, compared
to laparotomy, has been shown to have fewer
long-term complications with improved body
image and better short-term quality of life (Tse
& Ngan, 2015) (see Figures 7-2 and 7-3).
Minimally invasive treatments using cryoablation or radiofrequency ablation are reported
to be effective treatments in early-stage colorectal cancers (Qian, 2011). Investigations of
localized ablation therapy for hepatocellular carcinoma include radiofrequency ablation, microwave coagulation therapy, laser

Note. Copyright 2014 by Intuitive Surgical, Inc. Used with permission.

therapy, cryotherapy, and percutaneous injections (Qian, 2011). Advances in surgical technique and minimally invasive treatments have
improved treatment outcomes and minimized
surgical side effects.

Perioperative Nursing
Considerations
Prior to cancer surgery, the healthcare team
must compare the realistic benefits of surgery
with treatment risks. Factors to be considered
include the patient’s health status, expected
long-term survival, likelihood of cure or pallia-
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Figure 7-3. Robotic Instrumentation

Note. Copyright 2009 by Intuitive Surgical, Inc. Used with permission.

tion, potential risks of intervention, and overall
quality-of-life expectations. Performance status
represents an assessment of the patient’s level
of function and can be calculated using either
the Karnofsky Performance Scale or the Eastern Cooperative Oncology Group scale (Jang et
al., 2014) (see Figure 7-4). The Palliative Performance Scale often is used in palliative care
settings (Jang et al., 2014).
Patients with advanced disease may have an
increased risk for postoperative surgical complications. Preoperative evaluation and prophylaxis are integral to surgical outcomes. To minimize perioperative complications and avoid
delays for postoperative treatment, every effort
should be made to correct physiologic and biochemical deficiencies preoperatively (Pollock
et al., 2010). Determining the benefits compared to the inherent risks of surgery is a complicated and extensive assessment, especially
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in patients with poor health status. Complications as a result of neoadjuvant chemotherapy
or radiation therapy also must be considered
when preparing patients for cancer surgery
(Pollock et al., 2010). Morbidity and mortality
have decreased in complex cancer operations
because of advances in surgical technique,
anesthesia, supportive care, and limited cancer
resection (Pollock et al., 2010).
Postoperative nursing care considerations
may include patient comorbidities, type of disease and surgical procedure, symptoms, education, and quality of life. Common surgical side
effects, such as constipation and infection, or
symptoms, such as pain and fatigue, are not
unique to cancer surgery but may require special interventions. Early referral for rehabilitation services is essential to achieve optimal function in patients who may have residual effects
from surgical intervention (Thomas & Ragnarsson, 2010). Specialized concerns and related
treatment resources for cancer surgery include
an exercise prescription for cancer-related
fatigue, therapy for breast cancer–related
lymphedema, cryopreservation of sperm cells
for testicular cancer, and colostomy care by
enterostomal therapists (Thomas & Ragnarsson, 2010).
Perioperative nursing care requires attention
to emotional and psychological concerns. Curative surgery may offer years of disease-free survival; however, fear of recurrence and frequent
clinical follow-up may be related to depression
and anxiety (Reece, Chan, Herbert, Gralow, &
Fann, 2013). Palliative surgery intended to ameliorate symptoms and improve quality of life may
not result in prolonged survival and may result
in added care of physical needs, such as surgical
wounds, healing, and rehabilitation.
Cancer surgery and the subsequent pathology are the primary sources of data for cancer statistics (American Cancer Society [ACS],
2016c). The majority of patients with cancer
will have a surgical biopsy and undergo surgical
treatment. Most surgeons performing cancerrelated surgeries are not surgical oncologists,
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Figure 7-4. Surgical Oncology Performance Status
Performance Status
• Normal activity; no specific
care
• Unable to work
• Unable to care for self
• Very sick
• Moribund
• None

Karnofsky Score (%)
• 100 (no symptoms)
• 90 (some symptoms)
• 80 (some symptoms, activity with effort)
• 70 (cares for self)
• 60 (needs occasional assistance)
• 50 (needs considerable assistance)
• 40 (requires medical care)
• 30 (disabled)
• 20 (requires hospitalization)
• 10 (rapid fatal progression)
• 0 (death)

Zubrod (Eastern Cooperative
Oncology Group) Score
• 0 (no symptoms)
• 1 (some symptoms)
• 2 (in bed less than 50% of the day)
• 3 (in bed more than 50% of the day)
• 4 (unable to get out of bed)

Note. Based on information from Sabel, 2007; Thomas & Ragnarsson, 2010.

which may contribute to the low enrollment
(less than 5%) of patients with cancer in clinical trials (Fouad et al., 2013). Continued support of participation in clinical trials, training
of multidisciplinary cancer surgical specialists, and translation of research findings into
practice will likely optimize cancer surgery and
improve patient outcomes.

Selected Cancers in Surgical
Oncology
Lung Cancer
Epidemiology and Etiology
Lung cancer is the most common cause of
cancer-related deaths in men and women in the
United States, exceeding that of breast, colon,
and prostate cancers (ACS, 2016c). Although
technology and treatments have improved,
changes in survival rates continue to be disappointing, with only 12%–15% of patients being
cured of the disease (Prokhorov & Hudmon,
2014). Only 16% of lung cancer cases are diagnosed when the disease is still localized and at
an early stage (see Figure 7-5 for definitions of
procedures); however, if detected early, when
the disease is resectable, the five-year survival is
approximately 55% (ACS, 2016c).

Figure 7-5. Definitions of Lung Cancer
Procedures
flexible bronchoscopy—Procedure that uses a flexible fiber-optic scope inserted into the trachea to
view the supraglottic and glottic areas as well as the
tracheal bronchial tree and possibly obtain samples
of tissue or body fluids for diagnostic purposes.
mediastinoscopy—Procedure that uses a rigid
scope to view the area in front of the lungs directly
beneath the sternum and obtain samples of tissue
as indicated. Often used prior to lung cancer surgery for mediastinal nodal assessment.
positron-emission tomography (PET) scan—
Nuclear three-dimensional imaging that detects
areas of increased metabolism through uptake of
a radioactive biologic tracer, fluorodeoxyglucose,
that has been introduced into the body. Results of a
PET-computed tomography scan indicate areas of
metastasis in patients with cancer.
sleeve lobectomy—Removal of a lobe of the lung
including a portion of the involved main bronchus
and reattachment of the bronchial portions and
remaining lobes with an anastomosis.
thoracoscopy—Minimally invasive procedure using a
small incision to insert a thoracoscope into the thoracic cavity.
thoracotomy—Incision in the thoracic cavity, usually
on one side of the chest between the ribs.
wedge resection of the lung—Removal of a portion
(in a pie shape) of a lobe of the lung using staples.
Note. Based on information from Blackmon & Vaporciyan,
2012; Lu et al., 2010.
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Cigarette smoking is the cause of a majority (80%–90%) of lung cancers (Alberg, Brock,
Ford, Samet, & Spivack, 2013). Other exposures, such as secondhand smoke, asbestos, certain metals or chemicals, radiation, and air pollution, also pose a risk (ACS, 2016c; Alberg et
al., 2013). See Figure 7-6 for additional risk factors for cancer. A history of prior respiratory
disease, such as tuberculosis, asthma, emphysema, or lung cancer, in a first-degree relative
increases the risk of lung cancer (Prokhorov &
Hudmon, 2014). Examination of the National
Institutes of Health–AARP Diet and Health
Study cohort found that an increased body
mass index in men and women is associated
with a decreased lung cancer risk (inverse correlation) among current and former smokers (Smith et al., 2012). In the United States,
approximately 16,000–24,000 deaths occur
each year from lung cancer in people who have
never smoked (ACS, 2016i). The risk of developing lung cancer in a smoker increases with
the length of time the individual has smoked.
The risk decreases if the person quits smoking.
Former and current smokers continue to be at
risk; however, the risk decreases depending on
the duration of abstinence (Prokhorov & Hudmon, 2014). The importance of screening for
the early detection of lung cancer to improve
survival rates cannot be overstated. Early trials

Figure 7-6. Lung Cancer Risk Factors
• Cigarette smoking
• Exposure to carcinogens
–– Secondhand smoke
–– Asbestos
–– Certain metals or chemicals
–– Radiation
–– Air pollution
• Prior respiratory disease
• Lung cancer in a first-degree relative
• Increased body mass index and waist size in
women
Note. Based on information from Alberg et al., 2013; American Cancer Society, 2016c.
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using sputum cytology and chest x-ray in highrisk, asymptomatic patients indicated that mortality rates did not improve (Tanner, Mehta, &
Silvestri, 2012). Consequently, chest x-rays are
not recommended for lung cancer screening
(Tanner et al., 2012). Two studies, the National
Lung Screening Trial and the International
Early Lung Cancer Action Program, have had
a major impact on lung cancer screening. Both
studies identified the ability to use computed
tomography (CT) scanning as a screening tool
to diagnose lung cancers when the lesion is
smaller and at an earlier stage, which allows for
early surgery and a chance for cure (Yip, Henschke, Yankelevitz, Boffetta, & Smith, 2015).
Based on these results, in 2013, ACS issued
guidelines for the screening of lung cancer
using low-dose CT scanning (ACS, 2016c).
Typically, people with undiagnosed lung cancer do not have symptoms that can be identified early. The most common symptoms of lung
cancer are a long-term or worsening cough;
blood or rust-colored sputum (spit or phlegm);
deep breathing, coughing, or laughing associated with worsening chest pain; hoarseness;
weight loss (not always associated with loss of
appetite); loss of appetite; shortness of breath;
feeling of extreme fatigue or weakness; lung
infections that do not go away or keep coming
back; and recently diagnosed wheezing (ACS,
2016f) (see Figure 7-7).

Staging and Treatment
Pathologic diagnosis and staging prior to
treatment may be achieved through several
methods, such as bronchoscopy, mediastinoscopy, CT-guided needle biopsy (for a solitary lesion), thoracotomy, thoracoscopy with
wedge resection, and immediate frozen section. Mediastinal lymph node disease has
been reported in 12%–77% of patients with
non-small cell lung cancer (NSCLC) (Cuellar,
Marom, & Erasmus, 2014). Lung cancer histology usually is divided into two groups: small
cell lung cancer (13%) or NSCLC (85.3%),
which includes adenocarcinoma, squamous
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Figure 7-7. Lung Cancer Symptoms
•
•
•
•
•
•
•
•
•
•
•

Bone pain
Chest discomfort
Cough
Dysphagia
Dyspnea
Fatigue
Fever
Hemoptysis
Hoarseness
Neurologic symptoms
Shoulder pain

Note. Based on information from American Cancer Society,
2016f; Lu et al., 2010.

cell carcinoma, and large cell carcinoma (Carr,
Finigan, & Kern, 2011). Small cell lung cancer
generally is treated with chemotherapy, radiation therapy, or both; however, early-stage single peripheral tumors with negative mediastinal nodes may be treated with surgery and
adjuvant chemotherapy (National Comprehensive Cancer Network® [NCCN®], 2016d).
NSCLC may be managed surgically when the
tumor is localized (Carr et al., 2011). Surgery
alone in patients with stage IA/IB NSCLC may
achieve five-year survival rates of 73%/58%,
respectively (Carr et al., 2011). Resection of
tumor in stage I, stage II, and selected stage
III cases is the treatment of choice for potential cure (Carr et al., 2011).

Surgical Interventions
Flexible bronchoscopy often is used to diagnose and stage lung cancer and may be used
by the thoracic surgeon immediately before
surgery to visualize possible lesions in the
bronchus. Bronchoscopy is recommended for
both central and peripheral lesions (Carr et
al., 2011). Samples may be obtained for diagnosis by bronchial washings, cytology brushings, and transbronchial or endobronchial
biopsies. Biopsy of mediastinal or hilar nodes
may be obtained using endobronchial ultrasound–guided transbronchial needle aspira-

tion (Carr et al., 2011). At the time of bronchoscopy, tumors are stage T3 if there is
infiltration within 1 cm of the carina or stage
T4 if there is invasion into the trachea (Carr
et al., 2011).
Video mediastinoscopy is an outpatient procedure using a suprasternal incision to obtain
large samples of lymph nodes for staging in
order to determine treatment for lung cancer
(Pipkin & Keshavjee, 2014). Enlarged nodes on
a chest CT scan or uptake in the mediastinum
on a PET scan are indications for mediastinoscopy. However, even with negative scans, positive nodes may be detected during surgery (Pipkin & Keshavjee, 2014). In cases of left upper
lobe tumors, the patient may be recommended
to undergo a Chamberlain procedure, or anterior mediastinotomy, with an incision at the
left second intercostal space in order to sample
subaortic, periaortic, and anterior mediastinal
nodes (Pipkin & Keshavjee, 2014).
Video-assisted thoracic surgery (VATS) with
or without robotic assistance in the surgical
treatment of early-stage NSCLC continues to
be an alternative to thoracotomy (Blackmon,
2014). When indicated, minimally invasive surgeries can be performed safely in place of a
thoracotomy, and patients experience reduced
blood loss and pain, a shorter hospital stay,
improved independence, preserved pulmonary
function, improved inflammatory response,
and shorter chest tube duration (Blackmon,
2014). Contraindications to VATS, in which
case a thoracotomy may be performed, include
an inability to tolerate single-lung ventilation,
involvement of the chest wall by tumor, or,
in some centers, induction therapy (Hanna,
Berry, & D’Amico, 2013).

Colorectal Cancer
Epidemiology and Etiology
Colorectal cancer (CRC) (see Figure 7-8
for definitions) is the third most common cancer in the United States and the third leading cause of cancer deaths among men and
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Figure 7-8. Colorectal Cancer Definitions
brachytherapy—A type of radiation therapy delivered
inside the body via radioactive seeds that are temporarily (as in colorectal and gynecologic cancers)
or permanently (as in prostate cancer) placed strategically into the cancerous tumor.
carcinoembryonic antigen (CEA)—An antigen produced by some cancers that can be detected in the
blood. Most commonly, it is elevated in patients with
cancers of the gastrointestinal tract; however, it can
be elevated in other cancers and certain benign disease processes. CEA also is produced by developing fetuses.
colonoscopy—Insertion of a long, flexible scope into
the anus to evaluate the rectum and colon to the
cecum.
familial adenomatous polyposis—Familial disease
of the colon in which patients develop multiple polyps in the large intestines at an early age. If not
treated, the polyps will become malignant.
hereditary nonpolyposis colorectal cancer—
Inherited disease in which genetic mutations have
occurred that prevent the correction of abnormal
DNA synthesis. Abnormal cell growth occurs and
develops into colorectal cancer or other types of
cancers, such as endometrial cancer in women.
sigmoidoscopy—Insertion of a flexible scope into
the anus to examine the lower portion of the colon
from the rectum to the sigmoid colon.
Note. Based on information from Church & Mandel, 2011.

women (ACS, 2016c). The number of deaths
from CRC has declined over the years, which
can be attributed to early detection and prevention through screening and removal of
polyps that have the potential to develop into
an adenocarcinoma (ACS, 2016c). Risk factors
include diets high in red meats and processed
foods; foods that have been broiled, fried,
or grilled; and heavy use of alcohol. As with
lung cancer, heavy smoking for long periods
of time has been determined to be a risk factor for colon cancer. Some risk factors are not
modifiable, such as age and family or personal
history of large adenomatous polyps (see Figure 7-9). Hereditable mutations have also
been identified to cause colon cancer (ACS,
2016e) (see also Chapter 4).
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Signs and symptoms of colorectal cancer are
discussed in detail in Chapter 5. A succinct list
is offered in Figure 7-10.
Recommended colonoscopy screening begins
at age 50, yet because of low screening rates,
only 39% of CRCs are diagnosed at an early
stage (ACS, 2016d). If CRC is diagnosed and
treated when the disease is localized, the fiveyear survival rate is 90% (ACS, 2016d). The survival rate is 71% for patients who are diagnosed
with regional spread, and 13% for those with
metastasis to distant organs (ACS, 2016d).
Figure 7-9. Colorectal Cancer Risk Factors
• Age greater than 50 years
• Hereditary factors
–– Familial adenomatous polyposis
–– Hereditary nonpolyposis colorectal cancer
–– Genetics
• Disease-specific factors
–– Ulcerative colitis
–– Crohn disease
–– History of polyps
–– Chronic inflammatory bowel disease
–– Diabetes
• Family history of colorectal cancer
• High-fat, low-fiber diet
• Cigarette smoking
• Alcohol abuse
Note. Based on information from Padussis et al., 2010.

Figure 7-10. Colorectal Cancer Symptoms
•
•
•
•
•
•
•
•
•
•
•
•

Abdominal pain
Anemia
Anorexia
Change in bowel habits
Fatigue
Fever
Hematochezia
Melena
Nausea and vomiting
Rectal bleeding
Right upper quadrant pain
Weight loss

Note. Based on information from Padussis et al., 2010.
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Staging and Treatment
CRCs, most of which are adenocarcinomas, are treated based on tumor location and
stage of the disease (Van Schaeybroeck et al.,
2014). Pathologic histology grades the tumor
to determine the aggressiveness and, consequently, high-grade tumors have been shown
to have a poor prognosis (Van Schaeybroeck et
al., 2014). Once pathologic diagnosis and staging have been determined, further workup is
needed to determine disease progression and
preoperative performance status. Imaging
studies to be considered to determine potential metastasis include CT of the chest, abdomen, and pelvis; magnetic resonance imaging
of the liver; and PET scan (Van Schaeybroeck
et al., 2014).
At initial presentation with CRC, 20% of
patients will have metastasis at the time of diagnosis (Van Schaeybroeck et al., 2014). The liver
is the most common site for metastasis. If this
is isolated, 10%–20% of these patients may be
candidates for surgically curable disease (Van
Schaeybroeck et al., 2014).
Fifty percent of patients diagnosed with
CRC have potentially curable disease (Chan,
Chong, Lieske, & Tan, 2014). Surgical procedures may be performed laparoscopically with
or without robotic assistance or use of laparotomy with comparable long-term results (Chan
et al., 2014; Halabi et al., 2013). Procedures
performed laparoscopically offer less discomfort, a decrease in length of hospital stay, earlier return of bowel function, and improved
quality of life (Chan et al., 2014; Halabi et al.,
2013). Laparoscopic resections yield a similar
number of resected nodes and distal resection
margins as do open procedures (Chan et al.,
2014).

Surgical Interventions
Colon cancer: More than 80% of colon cancers may be treated with surgical resection (Van
Schaeybroeck et al., 2014). Depending on the
location of the tumor, indications for surgery
might include a right or right-extended hemi-

colectomy, transverse colectomy, left hemicolectomy, or low anterior resection. En bloc
excisions with adequate lengths of bowel proximal and distal to the cancer, a minimum of 12
lymph nodes, and the vascular structure supplying the segment provide the best evaluation of
prognosis (Van Schaeybroeck et al., 2014).
During surgery, it is important to carefully
explore the peritoneal cavity and examine
the entire length of the colon. If the tumor
is attached to adjacent structures, 50% of the
cases will have tumor invasion and should have
en bloc excision (Van Schaeybroeck et al.,
2014). Adjuvant chemotherapy is advised for
patients with both high-risk stage II and stage
III disease to reduce the risk of recurrence and
cancer-related mortality (Van Schaeybroeck et
al., 2014).
Rectal cancer: When planning surgery, the
healthcare team should consider sexual, urinary, and sphincter preservation to maintain
the patient’s quality of life. Neoadjuvant radiation and chemotherapy treatment of low rectal carcinomas allows for preservation of the
sphincter in 70% of patients (Tarchi, Moretti,
& de Manzini, 2013). Low anterior resections
with end-to-end anastomosis less than 10 cm
from the tumor, regardless of neoadjuvant radiation, may cause impairment in the activity of
the sphincter, resulting in incontinence, soiling, or constipation (Tarchi et al., 2013). Neoadjuvant radiation also may result in sphincter
changes. Reconstruction with a colonic pouch
to improve outcome seems to provide good
functional results in 75% of cases, thus preventing colostomy (Tarchi et al., 2013). Postoperatively, adjuvant therapy with chemotherapy
with or without radiation therapy may be considered to improve survival.

Prostate Cancer
Epidemiology and Etiology
In the United States, an estimated 3.3 million men were living with a history of prostate
cancer as of January 1, 2016 (see Figure 7-11
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for definitions) (ACS, 2016d). In the United
States, prostate cancer is the most prevalent
malignancy in men and the second most common solid cancer mortality (ACS, 2016d).
Prostate cancer usually occurs in men older
than age 50, and men have a 42% lifetime risk
of developing microscopic disease (Turner &
Drudge-Coates, 2010). African American men
have an increased incidence of prostate cancer
as well as increased mortality and recurrence
rates compared to Caucasian men (Knipe et
al., 2014). If a man has been identified to have
a BRCA mutation, especially BRCA2, he has
a higher risk for prostate cancer. Although
diet, smoking, obesity, inflammation of the
prostate, and exposure to chemicals such as
Agent Orange have been identified as potential risks for prostate cancer, the research evidence is not strong and shows both positive
and negative correlations (ACS, 2016g) (see
Figure 7-12). Detection through prostate-specific antigen (PSA) testing or possibly incidental finding with transurethral resection
of the prostate continues to contribute to the
number of prostate cancer cases (Turner &
Drudge-Coates, 2010). Figure 7-13 presents a
succinct list of symptoms. Screening of prostate cancer may be improved with further genotype testing (Knipe et al., 2014).

Staging and Treatment
Prostate cancer is usually diagnosed when
symptoms are absent through digital rectal
examination, PSA testing, and finally with transrectal ultrasound core biopsy (Nelson, Carter,
DeWeese, Antonarakis, & Eisenberger, 2014).
Multiple biopsies are obtained during transrectal ultrasound to minimize the chance of missing cancer (Nelson et al., 2014).
Prostate cancer staging typically uses the
TNM staging system and most often occurs
after radical prostatectomy (Turner & DrudgeCoates, 2010). Further staging studies, such as
bone scan, CT scan, or magnetic resonance
imaging for determination of lymph node
metastasis, depend on the level of PSA eleva-
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Figure 7-11. Prostate Cancer Definitions
priapism—Painful prolonged erection not related to
sexual function. May be caused by invasion of the
penis with solid tumor, such as in prostate cancer.
prostate-specific antigen—A protein produced by
the prostate gland that may become elevated in
benign as well as cancerous conditions of the prostate gland.
Note. Based on information from Reid & Hamdy, 2008.

Figure 7-12. Prostate Cancer Risk Factors
•
•
•
•
•

Aging
Diet (high in fat, low in vitamin D)
Testosterone increase or decrease
Environmental factors affecting testosterone
Familial history of prostate cancer

Note. Based on information from National Comprehensive
Cancer Network, 2016c.

Figure 7-13. Prostate Cancer Symptoms
•
•
•
•
•

Bone pain
Fatigue
Hematuria
Priapism
Weight loss

Note. Based on information from Reid & Hamdy, 2008.

tion (greater than 20 ng/ml) and histology
grading and should be reserved for men with
high-risk prostate cancer (Nelson et al., 2014)
(see also Chapter 5).

Surgical Interventions
Prostate cancer is treated with radical
prostatectomy, radiation therapy, or watchful waiting (NCCN, 2016c). Surgeries may be
performed via an open or a minimally invasive approach. Robotic-assisted laparoscopic
radical prostatectomy is the most common
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approach to removal of the prostate and
includes a staging pelvic lymphadenectomy,
resection of the seminal vesicles, and identification and preservation of the neurovascular bundles necessary for penile erection if
indicated (Nelson et al., 2014). Maintenance
of urinary continence and sexual potency are
of great concern to patients when making a
decision for treatment (see also Chapter 33).
Robotic-assisted laparoscopic prostatectomy
may help to decrease these complications.
Men with organ-confined cancer and more
than 10 years of life expectancy might be good
candidates for radical prostatectomy (Gillitzer
& Thüroff, 2013).
Surgical intervention or radiation therapy
may not be the first choice of treatment in men
with prostate cancer. In men with small volumes of low-grade prostate cancer, the risk is
low that the disease will progress within the first
10 years following diagnosis, and a decision
to observe may be indicated (Smith, 2013).
Watchful waiting, sometimes called active surveillance, occurs with a slow-growing prostate
cancer that is being closely monitored (ACS,
2016h). Typically, the cancer would have a low
Gleason score (a lower score means the cancer is similar to the tissue of origin and has a
low likelihood of spreading) (National Cancer
Institute, n.d.).

Breast Cancer
Epidemiology and Etiology
Based on current surveillance research,
breast cancer (see Figure 7-14 for definitions)
continues to be the most frequent cancer in
women, with one in eight women diagnosed in
their lifetime (Ban & Godellas, 2014). It is the
second leading cause of death in women, and
approximately 1.4 million women are diagnosed annually worldwide. The lifetime risk
for men to develop breast cancer is 1 in 1,000
(ACS, 2016a). The majority (92%) of women
who are diagnosed with breast cancer now survive five years beyond diagnosis because of

Figure 7-14. Breast Cancer Definitions
BRCA1 and BRCA2 genes—Tumor suppressor
genes. Individuals with mutations in these genes
have an increased risk of breast and ovarian cancers as well as other cancers and disorders. BRCA1
and BRCA2 gene mutation is hereditary.
hormone receptor status—Estrogen receptor (ER)
and progesterone receptor (PR) status is determined at the time of pathologic diagnosis. Hormone
receptor status is important for treatment planning.
stereotactic biopsy—Breast biopsy that is performed with computer-guided imaging.
tamoxifen—A selective ER modulator used in
patients with ER-positive breast cancer or, in some
cases, as a preventive measure. Blocks estrogen at
receptor sites, inhibiting tumor growth.
Note. Based on information from National Comprehensive
Cancer Network, 2016a.

early detection and treatment (Ban & Godellas, 2014).
Risk factors for breast cancer include age,
with only one in eight invasive cancers occurring in women younger than age 45 and one
third of cases occurring in women older than
age 55. If atypical ductal hyperplasia or atypical lobular hyperplasia are diagnosed after a
breast biopsy, breast cancer risk increases by
3.5–5 times. Lobular carcinoma in situ (LCIS)
is another type of cellular change and is associated with 7–11 times increase in breast cancer
risk. Longer hormone exposure, such as starting menses prior to age 12 or ending menses
after age 55, may cause a slightly higher risk
for some women. Hormonal exposure such as
diethylstilbestrol use to prevent loss of a pregnancy or medroxyprogesterone injections or
birth control pills have shown a slight increase of
risk over time, but risk typically decreases once
the medication is stopped. Recent studies have
shown that use of combined hormone therapy
(progesterone and estrogen) after menopause
increases the risk of breast cancer, but estrogen
alone does not. If a woman is overweight after
menopause, her risk for developing breast cancer is also increased, perhaps because estrogen
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is produced by fat cells. Another risk factor is
an increased intake of alcohol, such as two to
five drinks per day. There is growing evidence
from research studies that physical activity,
even as little as 2.5 hours per week, decreases
risk. Another factor associated with decreased
risk of breast cancer is breast-feeding, although
the length of time has been difficult to associate with changes in risk (ACS, 2016b) (see Figure 7-15).
Early detection of breast cancers using mammography has advanced the practice of pathologic diagnosis of both nonpalpable and palpable masses. Treatment is more effective when
breast cancer is diagnosed at an early stage.
Mammographic evaluation will determine if
there are masses bilaterally, as well as a suspicion of malignancy based on appearance.
NCCN (2016a) guidelines recommend a bilateral diagnostic mammogram and possibly an
ultrasound following a diagnosis of early-stage
breast cancer. Well-defined, solitary masses
found on a mammogram usually are classified as “probably benign”; however, all masses
should be further evaluated with ultrasound
(Wilson, 2013). For suspicious lesions, an invasive procedure such as FNA, core needle biopsy,
or excisional biopsy will be performed.
Some options for diagnosis include needle
localization with mammography followed by
excision, FNA, ultrasound-guided biopsy, or stereotactic biopsy. A minimally invasive approach
is the first choice for diagnosis if possible. In
cases of noninvasive breast cancer, DCIS, or
Figure 7-15. Breast Cancer Risk Factors
• Modest risk: Aging women, nulliparity, obesity, alcohol intake, early menarche
• Moderate risk: Atypia, lobular carcinoma in situ, previous breast cancer, ductal carcinoma in situ, family
history, long-term hormone replacement therapy use
• High risk: Hereditary syndrome, breast radiation
exposure
Note. Based on information from National Comprehensive
Cancer Network, 2016a.
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invasive breast cancer, it is recommended that
women who are at high risk for hereditary
breast cancer undergo genetic testing as part of
their workup (NCCN, 2016a).

Noninvasive Breast Cancer
Ductal carcinoma in situ: DCIS is a proliferation of malignant epithelial cells that are
confined to the mammary ducts and accounts
for 20%–25% of newly detected breast cancers found with screening examinations, with
an estimate of 1 case per 1,300 mammograms
(Morrow, 2012). DCIS typically is not palpable and was rarely diagnosed prior to the use
of mammograms (Morrow, 2012). Mortality
rates are low for women diagnosed with DCIS
regardless of treatment, with 1%–2.6% dying
of invasive cancer within 8–10 years (Morrow,
2012). According to NCCN (2016a) guidelines, options for the primary treatment of
stage 0 DCIS include lumpectomy without
lymph node surgery plus whole breast radiation therapy; mastectomy with or without sentinel node biopsy with or without reconstruction; or just lumpectomy. Depending on the
pathologic diagnosis, tamoxifen may be recommended postoperatively for five years, and the
patient should be followed according to NCCN
risk reduction guidelines (NCCN, 2016a). Recommended ongoing follow-up includes annual
mammograms and a history and physical every
6–12 months for the first five years and then
every 12 months thereafter (NCCN, 2016a).
Lobular carcinoma in situ: LCIS is an intraepithelial proliferation confined to the lobules
and usually is found in 0.5%–1.5% of screendetected lesions (Wells & Arkoumani, 2013).
Normally, LCIS is not visible on mammography or detectable on palpation but is found
incidentally via biopsy for other breast-related
problems (McAuliffe, Andtbacka, Robinson,
& Hunt, 2012). Clinical presentation is similar
to that of patients with fibroadenomas, benign
ductal disease, or DCIS (McAuliffe et al., 2012).
Diagnosis with core needle biopsy is recommended based on studies indicating a risk of
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synchronous invasive breast cancer or DCIS. In
cases of aggressive variants of LCIS, risk reduction with bilateral mastectomy and reconstruction is suggested, as 40% of women will have
LCIS in the contralateral breast (NCCN, 2016a;
Wells & Arkoumani, 2013). Follow-up recommendations are similar to those for DCIS.

Invasive Breast Cancer
The majority of invasive breast cancers are
adenocarcinomas arising from the terminal
ducts, with the remaining rare histologic types
comprising papillary, apocrine, secretory, squamous cell, and spindle cell carcinomas and carcinosarcoma (Kwon, Kelly, & Ching, 2012).
The five common variants of mammary adenocarcinoma include infiltrating ductal carcinoma, which accounts for 75% of all breast
cancers; infiltrating lobular carcinoma; tubular
carcinoma; medullary carcinoma; and mucinous or colloid carcinoma (Kwon et al., 2012).
Once malignancy has been pathologically
confirmed, the extent of the disease must be
evaluated and the staging determined. This
may be achieved through radiographic imaging, such as chest x-ray and bone scans, and
laboratory testing, including liver function tests
and alkaline phosphatase. A history and physical examination with a review of the bone, liver,
lungs, and brain is performed to determine
symptomatic indications of metastasis. Palpation and imaging of the tumor will determine
the approximate size. Treatment for stage I,
IIA, IIB, or T3 N1 M0 disease includes lumpectomy followed by radiation therapy or total
mastectomy with axillary staging with or without reconstruction (NCCN, 2016a).
The pathologic diagnosis of the axillary
nodes will determine the need for chemotherapy plus radiation, radiation therapy alone, or
no further therapy (NCCN, 2016a). Systemic
adjuvant hormone or chemotherapy treatment
will be determined by pathology, hormone
receptor status, and HER2 status (NCCN,
2016a). Neoadjuvant chemotherapy may be
used prior to surgical intervention in patients

with stage IIIA N2, IIIB, or IIIC disease (NCCN,
2016a).

Surgical Interventions
Breast conservation (lumpectomy): Women
with stage I or II breast cancer are excellent
candidates for breast-conserving surgery. However, trial results from the National Surgical
Adjuvant Breast and Bowel Project (NSABP
B-06 trial) revealed that breast-conserving surgery in combination with radiation therapy
markedly reduced the recurrence rate from
39% to 10% (Kwon et al., 2012).
Careful consideration of breast size and
tumor dimensions is necessary when evaluating a patient for breast-conserving surgery.
Patients with small or pendulous breasts might
have poor cosmetic results after excision or
radiation and may benefit from mastectomy
with reconstruction (Kwon et al., 2012). Sentinel lymph node biopsy should be performed
prior to lumpectomy in early breast cancers
so that the node can be analyzed during the
breast resection (Zurrida & Veronesi, 2015). In
all patients with invasive breast cancer, axillary
staging should be performed to identify metastasis (Kwon et al., 2012).
The sentinel lymph node or group of nodes
receive lymphatic drainage from the affected
breast and would be the first likely area of
metastasis; therefore, lymphatic mapping and
sentinel lymph node biopsy may determine
whether axillary node dissection should be limited (Kwon et al., 2012). Lumpectomy should
be performed with adequate margins (tissue
with tumor cell–free space between the tumor
and the edge of excision) in order to minimize
the need for reexcision (Baker, 2014). Marking of the specimen using a two-point system to
maintain orientation is important to evaluate
margins (Baker, 2014). If the surgical pathology results determine that the margins cannot
be adequately resected, further surgery with
mastectomy will be necessary (NCCN, 2016a).
Oncoplastic surgical techniques: Patients
with breast cancer are increasingly being cured
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of their disease, and the postoperative appearance of the breast correlates with improved psychosocial outcomes (Chakravorty et al., 2012).
Oncoplastic breast-conserving surgery (oBCS)
enhances standard breast-conserving surgery
and provides women who meet inclusion criteria the opportunity for positive aesthetic outcomes without mastectomy, even in the case of
larger tumors, (Chakravorty et al., 2012). This
type of breast conservation removes the breast
cancer tissue and reshapes, replaces, or rearranges the noncancerous breast tissue (Tenofsky, Dowell, Topalovski, & Helmer, 2014). The
decision to perform oBCS depends on the
tumor location, characteristics of the breast,
and clinical evaluation (Urban et al., 2011).
Women with large breasts who would benefit from bilateral breast reduction or women
requiring a breast lift are often good candidates
for oBCS, as this allows for a wider excision to
encompass a larger tumor as well as wider margins (Urban et al., 2011). The surgeries are performed by a team that may include a breast surgeon with training in all techniques of oBCS or
in conjunction with a plastic surgeon (Urban
et al., 2011).
Mastectomy and breast reconstruction:
After discussing the risks, benefits, and alternatives with the surgeon, the patient may decide
a mastectomy with possible breast reconstruction is her first choice for surgical intervention.
Genetic testing and early detection of breast
disease have given high-risk patients options
for the treatment and prevention of breast
cancer. Women who test positive for BRCA1
or BRCA2 mutations or those with breast cancer who wish to remove the contralateral breast
may choose to undergo prophylactic bilateral
mastectomies with immediate breast reconstruction. Results of clinical studies indicate
that prophylactic mastectomy may reduce the
risk of developing breast cancer by 90% or
more (Burke, Portschy, & Tuttle, 2015). Immediate breast reconstruction is best if the patient
will not be treated with radiation therapy after
surgery. If postmastectomy radiation is recom-
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mended, it is best to wait until after treatment
to proceed with reconstruction because of possible fibrosis, radiation burns, or fat necrosis. In
some cases, when the patient understands the
possible complications, the psychological benefits of immediate reconstruction may outweigh
the risks.
If reconstruction is performed, it is expected
that the reconstruction will match the contralateral breast in size, shape, and degree of ptosis (Serletti, Fosnot, Nelson, Disa, & Bucky,
2011). If the tumor is not close to the skin,
mastectomy often is performed using a skinsparing technique to plan for reconstruction
by either implantation or an autologous flap
(Serletti et al., 2011). The skin-sparing mastectomy also may spare the nipple or include a
complete circumareolar incision with or without a lateral extension depending on the need
for axillary node dissection (Laronga & Smith,
2014). Autologous reconstruction uses excess
skin and subcutaneous fat to shape the breast
using either a latissimus dorsi flap, a transverse
rectus abdominis myocutaneous (TRAM) flap,
or a free flap from a distant site, such as a gluteal flap (Serletti et al., 2011). The pedicled or
free flap is used for autologous reconstruction
using excess skin and subcutaneous fat from
areas routinely used in cosmetic abdominoplasty. The rectus abdominis muscle contains a
dual blood supply that allows the TRAM flap
to be used as a pedicled flap, creating a tunnel subcutaneously along the chest wall. The
tunnel connects the abdominal region with the
mastectomy site. The flap, still attached to its
blood supply, is pulled through the tunnel to
the mastectomy site and is trimmed, shaped
into the breast, and sutured into place (Serletti
et al., 2011).
Patients are screened for contraindications
prior to proceeding with surgery. Patients
must have sufficient lower abdominal tissue
and no previous surgery that would interrupt the blood supply, and any comorbidities
must be evaluated before surgery. Risk factors associated with TRAM flap complications
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are obesity, a history of smoking, and previous invasive or noninvasive breast cancer with
radiation therapy to the surgical site (Laronga
& Smith, 2014). The procedure in which the
deep inferior epigastric artery is ligated usually is performed during sentinel lymph node
biopsy approximately two weeks before mastectomy and reconstruction to increase the
superior epigastric vessel diameter (Serletti et
al., 2011).
Prophylactic mastectomy: Bilateral prophylactic mastectomy is an option considered for
breast cancer risk reduction for individuals with
moderate to high risk and may reduce mortality in those with BRCA mutations. NCCN guidelines do not recommend prophylactic mastectomy in women with LCIS without additional
risk factors (NCCN, 2016b). Bilateral prophylactic mastectomy also is considered for women
who have been treated with mantle radiation
for Hodgkin lymphoma and for patients with
non-BRCA hereditary breast cancer syndromes
(Burke et al., 2015).
Breast ductal lavage: Ductoscopy is an
endoscopic technique that enables direct visualization of the mammary ductal epithelium
using fiber-optic microendoscopes inserted

through the ductal openings of the nipple and is an important tool to characterize
intraductal lesions (Lian et al., 2015). Ductal
lavage is a minimally invasive surgical procedure used to identify cellular abnormalities in
the epithelial lining of the breast duct (Green,
2015). Following an initial aspiration to identify fluid-yielding breast ducts, a small catheter is placed into the duct and is used to infuse
several milliliters of normal saline. The resultant ductal effluent is collected and examined using cytopathology. Researchers offer
ductal lavage and ductoscopy to women with
a prior history of breast cancer and those at
high risk for breast cancer. However, data are
insufficient to recommend this as an independent screening tool to determine treatment
(Green, 2015).

Conclusion
Because cancer surgery is ubiquitous in
the cancer continuum, most oncology nurses
are involved in surgical patient care. Through
participation in specialized surgical oncology
teams, surgical oncology clinical trials, and pal-

Key Points
• Surgery is the most consistently effective method to treat and cure cancer.
• Confirmation of the initial pathology is recommended before beginning a new treatment.
• Tumor staging is specific to the type of cancer and is essential in developing an appropriate therapeutic program.
• Resection of the primary tumor or removal of the entire tumor with adequate margins of normal tissue is the goal of curative surgical treatment.
• Advances in cancer risk analysis and genetic screening have resulted in opportunities for surgical prevention of cancer.
• Laparoscopic and robotic-assisted procedures offer significant surgical advantages.
• CT screening is a significant method to improve the early detection of lung cancer.
• Surgical resection is a common treatment for colorectal cancer.
• Transrectal ultrasound core biopsy is used to obtain multiple biopsies to diagnose prostate cancer.
• Breast-conserving surgery is considered for women with early-stage breast cancer.
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liative and end-of-life surgical interventions for
symptom management, oncology nurses provide critical and compassionate care to patients
with cancer. Nurses are contributors to the
advances in multidisciplinary care, clinical trials, laboratory and genetic sciences, and surgical technologies to improve cancer diagnosis,
treatment, prevention, rehabilitation, and palliation.
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Chapter 7 Study Questions
1. Oncology nurses are members of a patient-centered, multidisciplinary surgical oncology
cancer care team that often includes which of the following?
A. Pathologists
B. Radiologists
C. Pharmacists
D. Psychologists
E. All of the above
2. Preventive surgical practices include all of the following EXCEPT:
A. Colectomy.
B. Bilateral mastectomy.
C. Thyroidectomy.
D. Medullectomy.
3. Important considerations for discussion with patients prior to cancer surgery include all of
the following EXCEPT:
A. Expected long-term survival.
B. Likelihood of curative treatment.
C. Quality of life.
D. Age at diagnosis.
E. Surgical risks.
4. Surgical techniques used for lung cancer pathologic diagnosis and staging include all of
the following EXCEPT:
A. Bronchoscopy.
B. Mediastinoscopy.
C. Computed tomography–guided needle biopsy.
D. Colonoscopy.
E. Thoracotomy.
5. Ductal carcinoma in situ accounts for approximately how many newly detected breast cancers found with screening examinations?
A. 5%–10%
B. 20%–25%
C. 50%
D. 100%
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Radiation Therapy
Anne Marie Shaftic, MSN, RN, AOCNP®

Introduction

a central nucleus of neutrons and positively
charged protons, around which negatively
charged electrons orbit (see Figure 8-1). In
the normal state, an equal number of protons and electrons are present. If an atom
loses or gains an electron, this balance is
altered and the atom becomes ionized, with
a positive or negative charge. This, in turn,
may damage or destroy the molecule (Khan
& Gibbons, 2014).

More than 60% of patients with cancer will
undergo radiation therapy (Ruppert, 2011).
For some, it will be the only cancer treatment
they need. Radiation can be combined with chemotherapy or used before, during, or after surgery. When combining radiation therapy with
other treatments, such as chemotherapy or surgery, it can shrink the tumor, making surgery or
chemotherapy more effective. When used after
surgery in particular, it destroys any cancer cells
that might remain (Moding, Kastan, & Kirsch,
2013). For many patients and family members,
the idea of treatment with radiation is frightening. Nuclear accidents, terrorist threats, and
the distressing experiences of some patients
treated with radiation many years ago all make
it difficult for people to think of radiation as
safe. Having a basic understanding of the science behind this treatment modality will help
nurses to educate patients effectively and dispel
the myths and misconceptions.

Figure 8-1. Structure of an Atom

The Science Behind Radiation
Therapy
Radiation Physics
Note. Image copyright 2008 by Memorial Sloan Kettering
Cancer Center. Used with permission.

All matter is composed of atoms bound
together to form molecules. Each atom has
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Ionizing radiation is a form of energy radiation with enough energy that during an interaction with an atom, it can remove tightly bound
electrons from the orbit of an atom, causing the
atom to become charged, or ionized (see Figure 8-2). When patients are treated with radiation therapy, this ionizing energy is used in a
controlled way to destroy cancer cells. Ionizing
radiation can be in the form of electromagnetic
waves or particles (World Health Organization,
n.d.).
The electromagnetic energy spectrum
includes all types of energy emitted in the form
of waves. These waves vary in their lengths and
frequencies. Electromagnetic energy includes
radio waves, visible light, and ultraviolet light.
Waves with the shortest length and highest frequency have the greatest amount of energy and
are called photons. These include x-rays and
gamma rays, both of which cause ionization and
are used in treating cancer. X-rays are generated
electrically, and gamma rays are emitted from
a radioactive source; both are capable of penetrating deeply into the body (Khan & Gibbons,
2014).

Figure 8-2. Ejection of an Electron From
Ionizing Radiation

In radiation treatment planning, energy is
selected based on the part of the body that will
be treated with radiation therapy. Two different radiation delivery methods exist. External
beam radiation therapy (EBRT) uses specialized machines (such as the linear accelerator)
to deliver a dose of radiation directly to the cancer site from outside of the body. Internal radiation, or brachytherapy, involves radioactive
implants placed in the body at the tumor site.
Radiation implants can be small tubes, seeds,
or capsules filled with different types of sealed
radioactive material. Brachytherapy allows for
the delivery of higher doses of radiation to a
more specific area of the body, such as the cervical canal. Brachytherapy may have fewer side
effects than EBRT, plus the overall treatment
time is usually shorter. Common sites for use of
brachytherapy are cancers of the cervix, prostate, breast, and bronchus (Iwamoto, Haas, &
Gosselin, 2012).
A radiation oncologist prescribes radiation,
specifying the delivery method and dose of
radiation. The dose is calculated in gray (Gy) or
centigray (cGy) (1 Gy = 100 cGy) units (American Cancer Society, 2014a). The total dose generally is divided into multiple small doses given
daily, Monday through Friday, over a number
of weeks. Dividing the total dose is referred to
as fractionation. Alternative schedules also are
used, such as hyperfractionation, with smaller
doses given two to three times a day, or hypofractionation, with larger doses over a shorter total
treatment time (Wang et al., 2014). In select situations, such as bone marrow transplantation,
the entire treatment can be given as a single
high dose.

Radiobiology

Note. Image copyright 2008 by Memorial Sloan Kettering
Cancer Center. Used with permission.

Radiobiology describes the physical, chemical, and biologic changes that occur when the
body is exposed to ionizing radiation. Irradiated atoms become ionized, damaging the molecules built from those atoms. The DNA molecule is particularly vulnerable (see Figure 8-3).
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Figure 8-3. Indirect and Direct Effects of Ionizing Radiation on the DNA Molecule

Note. Image copyright 2008 by Memorial Sloan Kettering Cancer Center. Used with permission.

The primary effect is indirect, due to ionization
of water molecules in the cells. These water molecules undergo a series of reactions resulting
in the formation of free radicals (such as the
hydroxyl anion, OH*) with a number of highenergy, unpaired electrons that cause breaks in
the DNA strands. Ionizing radiation can have
four different effects on the cell, including (a)
damage causing the inability of the cell to function, resulting in cell death, (b) loss of the ability to reproduce, (c) DNA damage resulting

in the alteration of future copies of chromosomes, or (d) no effect on the cell (Morgan &
Sowa, 2013). Some cells are more sensitive to
radiation than others; those that multiply rapidly are the most susceptible. Some examples
of rapidly multiplying cells are gastrointestinal
mucosa, fetal tissue, and cancer cells (Ruppert,
2011). Cells can repair radiation damage, but
if the damaged cell splits into two new identical cells before they are able to repair radiation damage, the new cells might not be accu-
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rate copies of the healthy one. All cells will
attempt to repair the damage and, if effective,
will continue to function and divide. However,
if the cell is not able to repair itself, it will die,
either immediately or at a subsequent time as it
attempts to undergo mitosis. Normal cells and
cancer cells both have a similar response when
exposed to ionizing radiation. Normal cells,
however, are better able to repair themselves,
ultimately surviving radiation. The time interval between treatments generally is at least six
hours, providing time for the repair of normal
tissues (Moding et al., 2013).
Some cancer cells and normal cells are more
sensitive to the effects of radiation than others.
Cells that are more radiosensitive are those that
are rapidly dividing, moving through the G2 or
M phase (right before or during mitosis) of the
cell cycle, poorly differentiated, and well oxygenated (McBride & Withers, 2008). Understanding the differences in tissue radiosensitivity helps to predict which cancers will best
respond to treatment with radiation and which
normal tissues in the body are most susceptible to damage. Normal tissues and organs of
the body each have unique tolerance to radiation regardless of the tissue volume irradiated
(Passmore, 2016). If tissue is exposed to doses
of radiation beyond this tolerance, the side
effects or toxicities would be too severe to be
acceptable. These issues pose major challenges
in the use of radiation to treat cancer. One of
the goals of radiation therapy is to administer the highest possible dose to the tumor to
ensure destruction but to avoid excessive toxicity based on the tolerance of the surrounding
normal tissues (Moding et al., 2013).

Clinical Uses of Radiation
Therapy
Radiation therapy is used for many patients
with cancer, whether the goal is cure, control,
or palliation. Table 8-1 lists examples of the
clinical uses of radiation therapy.

Table 8-1. Clinical Uses of Radiation Therapy
Goal of Treatment

Clinical Examples

Cure: to eradicate the disease
• Definitive treatment: Radiation therapy (RT) as the
primary treatment, with or
without chemotherapy

Early-stage prostate
cancer
Laryngeal cancer

• Neoadjuvant treatment: RT
before surgery to shrink a
tumor, increase resectability, and enable less extensive organ-sparing surgery

Locally advanced
rectal cancer

• Adjuvant treatment: RT
after surgery to destroy
gross or microscopic residual disease and prevent
tumor recurrence

Early-stage breast
cancer

Control: to prolong life and
extend the time that patients
are without symptoms

Locally advanced
pancreatic cancer

Palliation: to relieve symptoms of advanced disease
(e.g., pain, obstruction, neurologic symptoms)

Bone metastasis
Brain metastasis
Lung cancer
Spinal cord compression

Note. Based on information from American Cancer Society,
2014a.

In some patients, chemotherapy is given
concurrently with radiation to increase the
response of the tumor to radiation. This generally is used in patients with locally advanced
disease or to allow for organ-sparing treatment
(Lawrence, Haffty, & Harris, 2014). Examples
of tumors for which chemotherapy is given
with radiation include locally advanced cancers of the head and neck, lung, esophagus,
pancreas, rectum, anus, bladder, and cervix. Examples of chemotherapy agents used
are 5-fluorouracil, cisplatin, paclitaxel, gemcitabine, and irinotecan. Concurrent chemotherapy and radiation therapy is an evolving
field, and increasing numbers of agents are
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being given in a variety of schedules in clinical
practice and as investigational protocols (Lawrence et al., 2014).

External Beam Radiation
Therapy
Before beginning treatment, patients will
have a consultation with the radiation oncologist. During this visit, the clinician will take a
history, perform a physical examination, review
diagnostic tests, and determine whether radiation therapy is an appropriate treatment. If
the patient is to receive radiation therapy with
EBRT, the next step would be to schedule an
appointment to begin the simulation process.

Simulation
A licensed radiation therapist, working in
coordination with the radiation oncologist, will
ensure that the radiation beams are directed
to the correct part of the body through careful patient positioning that is reproducible for
each treatment. Approximately three to seven
tattoos are applied to guide direction of the
external beam. For some patients, immobilization devices also are used (see Figure 8-4).
The position for radiation treatment is corrected by aligning the tattoos and markings on
the immobilization device to laser lights coming from the walls and ceiling in the simulation
and treatment room (see Figure 8-5).
Once correct positioning is achieved,
radiologic images are then obtained to localize the area to be treated. Computed tomography (CT) scans are most commonly used,
but for some areas of the body, magnetic resonance imaging or positron-emission tomography scans also are obtained. The images
are fused to better demarcate the structures
in the area and differentiate malignant from
nonmalignant tissue (Leaver, Keller, & Uricchio, 2010).
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Treatment Planning
After simulation, the radiation oncologist
uses the radiologic images to contour the volumes of the tumor to be treated and to avoid
the normal surrounding structures. These
images are then used to create virtual threedimensional reconstructions of the treatment
area. Based on these, physicists, in collaboration with the radiation oncologist, develop the
treatment plan. They determine the number,
angles, and shapes of the multiple overlapping
beams (or fields) of radiation to direct to the
tumor (Iwamoto et al., 2012).
Based on the treatment plan, physicists calculate the exact dose to be delivered to the
tumor and to the normal surrounding structures. As noted previously, the goal of therapy
is to deliver the maximal dose to the target area
while minimizing the dose to normal surrounding tissue to prevent excessive toxicities (Iwamoto et al., 2012).
The treatment plan is based on the position
of the patient during simulation. However, even
with immobilization devices and tattoos, a position cannot be reproduced in exactly the same
way each day the patient comes in for treatment. In addition, the position of the tumor
itself within the body can vary from moment to
moment because of organ movement related to
respiration (lung or liver), peristalsis (abdominal and pelvic structures), or bladder and rectal fullness (prostate). Furthermore, the volume of the tumor itself can change over time
because of shrinkage from treatment (Iwamoto
et al., 2012). To accommodate these variations,
the targeted area for treatment includes margins of up to 1 cm of normal tissue (Iwamoto
et al., 2012).

Setup
Before the first treatment, the patient will
come for a “setup” appointment. Radiation
therapists position the patient on the treatment couch, using immobilization devices as
appropriate, and the couch is moved to align
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Figure 8-4. Immobilization Devices

These examples are used for patients being treated for prostate cancer (supine position with mold placed over the
abdomen, pelvis, and upper thighs), head and neck cancer (supine position with mold placed over the head, neck,
and shoulders), and breast cancer (supine position on top of mold with left arm elevated or prone with breast hanging
dependently through the aperture).
Note. Images copyright 2008 by Memorial Sloan Kettering Cancer Center. Used with permission.

the skin tattoos and device markings with the
lasers. X-ray or CT images are taken from each
beam or field of treatment to ensure that the
patient has been set up correctly and that the
beams are being directed to the targeted areas
as planned. These images are repeated regularly throughout the treatment to ensure that
no significant shifts have occurred (Iwamoto et
al., 2012).

Treatment Delivery
Licensed radiation therapists administer
the EBRT treatment. Each day of treatment,
the patient is positioned on the treatment
couch in the exact way as during the simulation and setup. The external treatment is most
commonly delivered with a linear accelerator

that produces x-rays and/or electrons (see
Figure 8-6). The gantry is a part of the EBRT
machine that can rotate 360°. With movement
of the treatment couch and rotation of the
gantry, the beam of energy can be directed
at any desired angle. The beam exits through
the collimator and generally is shaped using a
multileaf collimator (MLC). This is composed
of a set of tungsten leaves, each of which can
move independently to shape the beam for
each field of treatment (see Figure 8-7) (Coleman, 2016).
Once the patient and gantry are set up, the
radiation therapists leave the room and select
the correct beam shape for the MLC. The total
beam-on time for most treatments is 3–15 minutes. Patients may hear the machine as it turns
on and off between fields, and they can see the
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gantry move to the different angles defined in
their plan. The radiation beam does not create
any sensation of heat, burning, or pain. Patients
are monitored throughout each treatment with
the use of an audiovisual system (Iwamoto et
al., 2012).
Patients generally come to the radiation
center daily, Monday through Friday, for a
predetermined number of treatments based
on the prescription written by the radiation
oncologist. An example of a prescription for
definitive (curative) treatment is a total dose
of 5,040 cGy, at 180 cGy per fraction. This
patient would receive 28 treatments over five
and a half weeks.

Technologic Advances
Technologic advances allow more precise
planning and delivery of EBRT. Intensity-mod-
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ulated radiation therapy (IMRT) uses dynamic
MLCs, which break up the radiation beam
into small “beamlets” that vary in intensity and
enable the beam shape to change during the
beam-on time (Coleman, 2016). This allows the
dose to be more precisely sculpted to the target.
Image-guided radiation therapy (IGRT) incorporates new imaging technology to visualize
the target area immediately before every treatment with x-rays or CT scans. If there are no
anatomic landmarks to use, small imaging fiducial markers, such as gold seeds, are placed on
the body or surgically implanted into the tumor
to visualize the target. This makes it possible to
adjust the patient’s position as needed to minimize variations in treatment setup. With this
increased precision, margins are reduced to as
little as 2–3 mm, minimizing the dose administered to healthy tissue, thus enabling delivery
of very high doses to the tumor without the risk

Figure 8-5. Positioning by Alignment With Laser Lights

Patients are set up in the correct position by aligning the tattoos and markings on the immobilization device to laser
lights coming from the walls and ceiling of the simulation and treatment rooms.
Note. Image copyright 2008 by Memorial Sloan Kettering Cancer Center. Used with permission.
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Figure 8-6. Linear Accelerator

The gantry rotates 360° around the treatment couch.
The beam of radiation comes out through the collimator.
Note. Image copyright 2008 by Memorial Sloan Kettering
Cancer Center. Used with permission.

Figure 8-7. Multileaf Collimator

The leaves move independently to shape the beams
of radiation emitted from the linear accelerator.
Note. Image copyright 2008 by Memorial Sloan Kettering
Cancer Center. Used with permission.

of excessive toxicity (Ahmad, Duke, Jena, Williams, & Burnett, 2012).
By combining IGRT with IMRT, tumors that
were once difficult to treat, such as tumors
wrapped around the spinal cord, can now be
treated. Previously, these tumors could only be
treated with relatively low doses and required
a course of several weeks. Now, in select cases,
they can be more accurately treated with
tumoricidal doses in a course lasting only one
to five treatments. Other patients who may benefit from these advances include those with primary tumors in the lung and prostate, as well
as those with metastatic tumors in the liver or
lung (Ahmad et al., 2012).
IGRT and IMRT are most commonly delivered using a linear accelerator, but a number
of other systems also are used. The TomoTherapy® system resembles a CT scan. It requires
daily pretreatment scans, allowing for adjustment of patient positioning as needed, and
has a linear accelerator mounted within the
360° ring gantry of the machine, allowing for
continuous delivery of treatment as it moves
around the patient (Accuray Inc., n.d.-b). The
CyberKnife® system has a small linear accelerator mounted on a robotic arm and an image
guidance system, allowing for fast repositioning with delivery of treatment from many
different directions. This system continually adjusts for changes in the patient’s position, including movement with respiration
(Accuray Inc., n.d.-a).
The challenge of treating tumors that move
with respiration, most commonly lung tumors,
is significant. In the past, a large beam of radiation was used to ensure that it encompassed the
entire tumor as it moved within the body with
each inspiration and expiration. This resulted
in irradiation of a large volume of normal lung
tissue, with the potential for significant toxicity.
Currently, a number of techniques are used to
decrease this volume: (a) compression of the
abdomen to minimize diaphragmatic movement, (b) respiratory gating to activate the
beam only when the tumor is in a predefined
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position during the respiratory cycle, and (c)
tracking systems that move the collimator or
treatment couch with respiratory movement
to ensure the beam is focused correctly on the
targeted tissue as it moves (Baskar, Lee, Yeo, &
Yeoh, 2012).
Another technology is the use of proton
therapy. Protons are particles generated by a
cyclotron. Because of their high mass, it is possible to control where the protons will deposit
their energy as the beam passes through the
body. As a result, the normal tissue entrance
and exit doses (in front of and behind the target) are reduced or eliminated. This allows for
administration of high doses of radiation to
the tumor while sparing the surrounding normal tissues, especially tissue in the entrance
and exit areas (Baskar et al., 2012). Currently,
23 working proton centers exist in the United
States, with an additional 11 under construction (National Association for Proton Therapy, 2016).

Special Uses of External Beam
Radiation Therapy
Examples of special uses of EBRT are
described in Table 8-2. Several of these build
on recent technologic advances in the planning and delivery of radiation therapy treatment.

Internal Radiation Therapy:
Radioactive Source Therapy
Each chemical element on earth has a unique
atomic structure with a defined number of neutrons, protons, and electrons. Some elements
have structural variations with differing numbers of neutrons, which are called isotopes. Some
isotopes are stable; the nucleus holds together
well despite the varying numbers of neutrons.
However, some isotopes are unstable or excited
and release energy as they decay. This energy
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is ionizing radiation in the form of beta particles or gamma rays. These unstable isotopes are
called radioactive isotopes or radionuclides. Radioactive source therapy involves placing radioactive isotopes inside the body. Brachytherapy
uses sealed sources, whereas radiopharmaceutical therapy uses unsealed sources (Ruppert,
2011).

Brachytherapy
Sealed sources are generally in the form
of seeds, ribbons, plaques, or rods. They are
placed within or close to the tumor (see Table
8-3). The rate at which the radiation dose
is emitted is categorized as a low dose rate
(LDR) or high dose rate (HDR). LDR treatment takes days, weeks, or months to deliver
the dose; HDR treatment delivers the dose in
minutes. Regardless of the type of brachytherapy used, the dose emitted from the source
falls off rapidly with increasing distance. In
addition, brachytherapy eliminates the need
for a beam of radiation to pass through normal tissue to penetrate to a tumor deep inside
the body. Thus, brachytherapy can effectively
deliver a high dose of radiation to the tumor
while sparing the surrounding normal tissue
(Ruppert, 2011).
To deliver treatment with brachytherapy,
catheters or applicators are first positioned in
the body, into which radioactive sources are
subsequently placed. Historically, the radioactive sources were placed manually and
left for two to five days (i.e., temporary LDR
brachytherapy). This required that patients
be hospitalized and isolated to minimize staff
and visitor exposure to radiation (Smeltzer,
Bare, Hinkle, & Cheever, 2010). The radiation sources are stored in a shielded compartment of the computer-driven afterloader
when not in use. To deliver treatment, the
afterloader, a motorized system, transports
the source through cables into the applicator or catheters positioned in the area to be
treated, and then retracts the source after the
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Table 8-2. Special Uses of External Beam Radiation Therapy
Treatment

Definition

Clinical Use

Key Points

Total body irradiation

Radiation therapy (RT) to the
entire body; combined with
high-dose chemotherapy prior
to bone marrow or stem cell
transplant (to destroy residual cancer cells, eradicate the
bone marrow, and suppress
the immune system to prevent
rejection of the donor marrow)

Hematologic malignancies

Patient may be lying down or standing
on a special stand.
Treatment is given 1–3 times daily over
3–6 days.
Treatment takes 20–30 minutes.

Stereotactic
radiosurgery

RT given as a onetime treatment to a small, well-defined
target volume within the brain

Brain metastasis

Treatment requires placement of a head
ring with localizer to define the target
and immobilize the head.
Treatment can be delivered with a linear
accelerator, CyberKnife®, or Gamma
Knife®.

Stereotactic
body RT

RT given as a high-dose treatment to a small, well-defined
target volume outside the brain
(extracranial), delivered in 1–5
fractions

Liver metastasis
Lung tumor or
metastasis
Paraspinal tumor

Treatment requires use of a body frame
to immobilize the patient, an internal
or external marker to localize the target, and an image-guidance system
to confirm setup position prior to each
treatment.
Treatment takes about 20 minutes.

Intraoperative RT

RT given as a single high dose
using electrons to an exposed
tumor bed at the time of surgery (to improve local control
when there is residual gross or
microscopic disease)

Neuroblastoma
Lung cancer
Rectal cancer
Retroperitoneal sarcoma

Treatment can be delivered with a dedicated linear accelerator in the operating room or with a mobile linear accelerator.
Treatment can be combined with external beam RT.

Note. Based on information from Calvo et al., 2008; Gillin, 2010; Iwamoto et al., 2012; Kavanagh et al., 2008.

Table 8-3. Brachytherapy Treatment Techniques
Technique

Definition

Radionuclide

Interstitial

Placement of seeds into the tumor or tumor bed using thin
needles and catheters

Permanent: iodine-125, palladium-103
Temporary: iridium-192

Intracavitary

Placement of a rigid applicator in a body cavity next to the
tumor

Cesium-137

Intraluminal

Placement of seeds in a lumen

Iridium-192

Superficial

Placement of a plaque or mold on a body surface

Iodine-125, ruthenium-106

Note. Based on information from Cohen, 2016.
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dose is delivered. Patients need to be isolated
during the time that the radiation source is
in the body. This controls the amount of radiation exposure to nurses and doctors while
patients are undergoing brachytherapy as an
inpatient. The clinical uses of brachytherapy
include cure to eradicate the disease, adjuvant treatment after surgery to destroy any
residual disease, salvage therapy to a previously irradiated site, or palliation to relieve
symptoms caused by advanced disease (Smeltzer et al., 2010). Examples of clinical uses of
brachytherapy are illustrated in Figures 8-8
and 8-9.
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Figure 8-8. Permanent Interstitial Seed
Implant for Treatment of Prostate Cancer

Radiopharmaceutical Therapy
Radiopharmaceutical therapy includes two
different types of therapy. The first is radiolabeled antibodies. This type of radiation therapy
is a combination of a radioactive isotope and
a monoclonal antibody. Two radiolabeled antibodies are tositumomab (Bexxar®) and ibritumomab tiuxetan (Zevalin®). Both of these
agents are indicated for the treatment of lymphoma given via the IV route. Ibritumomab
tiuxetan is given in combination with rituximab, whereas tositumomab is given as a single course of treatment. The safety of multiple courses of the tositumomab therapeutic
regimen, or combination of this regimen with
other forms of irradiation or chemotherapy,
has not been evaluated.
The second type of radiopharmaceutical therapy is often used in the treatment
of bone metastases. The three agents are
strontium-89 (Metastron®), samarium-153
(Quadramet®), and radium-223 (Xofigo®).
These are given via the IV route so they can
travel through the body and build up in
the areas of the bones affected by the cancer. The radiation treatment kills the cancer
cells, helping to ease the pain caused by these
bone metastases (American Cancer Society,
2014b). If more than one area of bone is
involved, these IV agents are a better option

A template is used to guide placement of needles
transperineally into the prostate. These are then
loaded with iodine-131 seeds. Ultrasound image
shows seeds distributed throughout the prostate after
needles are removed.
Note. Images copyright 2008 by Memorial Sloan Kettering
Cancer Center. Used with permission.
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Figure 8-9. High-Dose-Rate Brachytherapy for Treatment of Sarcoma

Catheters are positioned at the time of surgery for tumor resection through the tumor bed. The patient is later treated
with high-dose-rate brachytherapy using a remote afterloader with iridium-192 sources.
Note. Images copyright 2008 by Memorial Sloan Kettering Cancer Center. Used with permission.

than administering EBRT to multiple areas.
Prostate cancer is one type of cancer that
can spread to the bone, so this type of radiopharmaceutical therapy has been very effective in controlling pain associated with bone
metastases (University of Wisconsin, 2013).
Although the purpose of giving this category
of agents is to control pain, one of the temporary, though uncommon, side effects can
be an increase in bone pain for the first couple of days after treatment. Another possible side effect is lowering of the white blood
cell count and platelet count. Patients usually are followed closely for the first weeks to
monitor effects of treatment (Abuhanoğ lu &
Özer, 2012).

Radiation Safety
People are exposed every day to background radiation from the sun, the stars,
and the environment, such as minerals in
the earth. Healthcare workers are also at risk
for occupational exposure to radiation. No
risk exists when caring for patients receiving
EBRT; however, radioactive source therapy
poses a potential risk. Rigorous standards and
laws regulate healthcare facilities that use radiation to ensure that staff exposure is limited.
Although each organization will have its own
policies and procedures, key principles must
be followed (American College of Radiology,
2014).
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The goal is to keep exposure of caregivers
“as low as reasonably achievable,” commonly
abbreviated as ALARA (Health Physics Society, n.d.). This goal is accomplished by reducing the amount of time spent near a radioactive source, by increasing distance from the
source, and by using shielding when directed.
To reduce time, caregivers should plan care
beforehand and ensure that all needed supplies are available. To reduce distance, caregivers should stand away from the source as
much as possible when teaching and assessing the patient (e.g., at the doorway or at
the opposite end of the bed). Based on the
inverse square law, as the person moves from
the source, the amount of radiation received
is diminished by the inverse of the square of
the distance moved (Curtis, 1999). For example, a distance of 5 feet would result in 1/25
of the radiation. If a person moves 2 feet from
a source of 120 Gy, they would receive 1/4
of 120 Gy, or 30 Gy. Shielding is not always
needed. The institution’s radiation safety service will determine the necessity of shielding based on the energy of the source. Lead
aprons or standing rolling shields may be
used (Iwamoto et al., 2012).
The radiation safety service also will post
door signs and chart labels for patients who
require special precautions because of potential radiation exposure. These advisories
are focused on the type of radioactive material used for the therapy and include a list of
staff and patient cautionary instructions. Staff
members who are working with potential radiation exposure are given a personal dosimetry monitor to be worn at all times while in the
workplace. The badge should be placed on the
front of the clothing between the waist and
collar (Iwamoto et al., 2012). These badges
detect radiation exposure and are replaced
each month so that the interval and cumulative doses of exposure can be monitored over
time. Pregnant staff members should consult with the radiation safety service to identify additional measures to take to protect the
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fetus based on potential exposure in the particular work setting.

Side Effects
Normal cells and cancer cells respond similarly when exposed to radiation. Although normal cells are better able to repair themselves,
patients may experience side effects from the
damaging effects of radiation in the treatment area. Radiation can cause early (acute)
effects that occur during treatment, subacute
effects that occur several months after completion of treatment, and late effects that occur
six months or longer after completion of treatment (McBride & Withers, 2008).
Early effects result from inflammation of the
tissues in the treatment field and from depletion of cells in tissues with rapidly proliferating cells (McBride & Withers, 2008). Examples of tissues with rapidly proliferating cells
are mucous membranes, skin, and bone marrow. Early effects are common, and the severity ranges from mild to severe. Early effects
generally begin about two weeks after the start
of treatment and resolve within six months of
treatment completion. They are reversible and
generally have no long-term sequelae (Poirier,
2013).
Subacute effects may occur in certain tissues in which recovery of the normal tissues
from the early effects of radiation takes longer. Examples include the spinal cord, brain,
and lung. Subacute effects generally begin several months after treatment is completed. They
generally are reversible but can cause serious
damage (Poirier, 2013).
Late effects result from permanent damage to normal tissues in the treatment field:
the parenchymal cells (affecting organ function), the vasculature (affecting blood supply and delivery of oxygen and nutrients
to the organ), and the connective tissues
(affecting elasticity of the tissues). This damage may result in dysfunction of affected
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organs or fibrosis, atrophy, ulceration, fistula formation, or necrosis of the affected
tissues (DeSantis et al., 2014). A key component of treatment planning is to ensure that
normal tissue exposure during treatment is
kept below the tissue tolerance dose to minimize the risk of these problems. The clinical impact will depend on what tissues and
organs are affected and the volume of normal tissue irradiated. Late effects generally
are quite rare but are irreversible and, in
some cases, can cause chronic health problems (DeSantis et al., 2014).
Side effects are differentiated between
general side effects that can occur to any
patient regardless of the site treated and sitespecific side effects that are based on the
area being treated. Although variation exists
from patient to patient, the type and severity of side effects are based on a number of
factors, including type and dose of radiation,
fraction size and intervals, duration of treatment course, organs in the treatment field,
volume of organ irradiation, use of concurrent chemotherapy, and any comorbid conditions (DeSantis et al., 2014). General and sitespecific early side effects and some interventions used to help patients in managing these
are described in Tables 8-4 and 8-5. Examples
of site-specific late side effects are described in
Table 8-6. Among the most challenging of side
effects experienced by patients are skin reactions (see Figure 8-10) and oral mucositis (see
Figure 8-11).
During treatment, the radiation oncologist
and nurse assess patients weekly for the presence of side effects. These assessments continue during follow-up visits after treatment is
completed. A standardized scale may be used
to grade the severity of each side effect. One
widely used example is the Common Terminology Criteria for Adverse Events (National Cancer Institute Cancer Therapy Evaluation Program, 2010). Side effects are graded in severity
from 1 to 5 based on specific descriptors for
each adverse event.

Nursing Implications
Nurses play a significant role in supporting
patients throughout their treatment with radiation therapy. Components of the radiation
oncology nursing role include assessment,
education, symptom management, emotional
support and counseling, physical care, and
coordination of care. Nursing involvement
begins at the time of consultation, continues through simulation and treatment, and
extends through the follow-up period after
treatment is completed. Radiation oncology
nurses have specific responsibilities at each
phase of the continuum. Figure 8-12 lists
selected Internet resources that may be used
when educating patients.
Throughout treatment, close collaboration
occurs with the radiation oncologists, radiation
therapists, and physicists to ensure that care is
implemented safely and effectively on a day-today basis. Nurses collaborate with colleagues
from other disciplines to ensure that all patient
needs are addressed.
Nurses also participate in clinical and
administrative leadership activities within the
department. These may include collaborating with physicians and administrators on the
implementation of new clinical programs;
developing patient education materials, policies, and procedures; leading patient and
family support groups; ordering and managing equipment and supplies; and taking part
in or leading quality assessment and performance improvement initiatives. In addition,
nurses may be involved in clinical research
within the department. Specific research
responsibilities may include implementation of medical protocols (e.g., participating in informed consent, coordinating care
to ensure correct implementation of the protocol, administering investigational agents,
assessing for toxicity), developing and implementing independent research protocols,
and applying research evidence in practice.
The role of the radiation oncology nurse is
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Table 8-4. General Early (Acute) Side Effects
Side Effect

Presentation

Prevention and Treatment

Anorexia

Loss of appetite
Early satiety

Monitor weight, fluid, and nutritional status.
Encourage small, frequent meals and high-calorie, high-protein foods.
Encourage oral liquid supplements if patients are
not taking in adequate amounts of nutrients.
Refer for dietary counseling.

Bone marrow suppression

Thrombocytopenia
Neutropenia
Anemia

Monitor blood counts.
Hold treatment based on physician’s parameters.
Institute infection and bleeding precautions as
needed.

Fatigue

Severity varies; increased with
concurrent chemotherapy

Encourage patients to find a balance between
maintaining usual activities as much as possible and resting to conserve energy.
Encourage patients to exercise within tolerance;
a regular walking regimen may lessen fatigue.
Treat sleep disorders (e.g., medication, relaxation techniques, maintenance of a regular
sleep-wake regimen).

Skin reaction

Erythema
Dry desquamation: dry, flaky, itchy
skin
Moist desquamation: loss of epidermal layer with exposed dermis; erythema with serous exudate and associated with pain

Instruct patients on skin care in the treatment
area (entrance and exit sites). In other areas,
patients may continue their usual practices.
Cleanse skin daily using a mild soap, and pat
dry.
Apply a water-soluble moisturizer (e.g., Aquaphor®, Eucerin®, products with aloe vera gel,
Biafine® RE) 2 times daily but not in the 4 hours
preceding treatment.
Avoid physical irritants (e.g., shaving; tape; tight,
constricting clothing); chemical irritants (e.g.,
perfumes, deodorants, cosmetics); and thermal
irritants (e.g., ice packs, heating pads).
Avoid sun exposure to the area for life.
Consider medication if indicated: topical steroids
for itching and/or topical antibiotics if indicated.
For moist desquamation, select product based
on presentation:
• Minimal exudate: hydrogel gel or dressing
(nonadherent; provides moist environment for
wound healing)
• Moderate or severe exudate: foam dressing
(nonadherent, absorbs exudate)
• High risk of infection: silver-based products
(gels, dressings, or creams such as silver sulfadiazine cream)

Note. Based on information from Bolderston et al., 2006; Kangas et al., 2008; McQuestion, 2006; Mitchell et al., 2014; Wickline, 2004.
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Table 8-5. Site-Specific Early (Acute) Side Effects
Side Effect

Presentation

Prevention and Treatment

Brain
Alopecia

Hair loss begins about 6
weeks after treatment
starts.
Unless whole brain radiation therapy (RT) is being
used, hair loss will only
be in areas where beam
enters and exits the body.

Instruct patients on care of the scalp:
• Wash hair gently with mild shampoo.
• Apply moisturizers to the scalp for itching.
Manage skin reactions of the scalp in the same way as in other
areas of the body.
Encourage patients to consider use of hairpieces and scarves
after hair loss and to select these before hair loss occurs.

Cerebral edema

Headache
Nausea and vomiting
Change in mental status
Recurrence or increase
in presenting neurologic
symptoms (e.g., seizure,
focal weakness, aphasia)

Monitor for increased intracranial pressure, and consult with physician about use of steroids (e.g., dexamethasone) if indicated,
possibly with prophylaxis for secondary gastritis or fungal infection.

Erythema
Pseudomembranes (white
patches)
Ulcers (isolated or contiguous)
Dysphagia (difficulty swallowing)
Odynophagia (pain with
swallowing)

Instruct patients on mouth care:
• Brush teeth four times a day with a soft toothbrush.
• Floss daily, if flossed previously.
• Rinse mouth four times a day with a bland rinse (e.g., normal saline solution, sodium bicarbonate solution, nonalcoholic
unsweetened mouthwash); increase as needed for comfort.
• Remove and clean dental appliances each time mouth is
cleaned.
• Avoid irritants (e.g., tobacco; alcohol; rough, spicy, acidic, or hot
foods or fluids).
Encourage soft, pureed, or liquid diet, including oral liquid supplements.
Refer for dietary counseling.
Monitor for pain, and consult with physician about use of topical
and/or systemic analgesics if indicated.
Monitor for signs of thrush, and consult with physician about use
of antibiotics if indicated.
Monitor weight, fluid, and nutritional status, and consult with physician about placement of a feeding tube or use of IV hydration
if indicated.
Instruct patients on swallowing and jaw exercises to maintain
swallowing function and prevent jaw tightening.

Head and Neck
Oral mucositis

(Continued on next page)
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Table 8-5. Site-Specific Early (Acute) Side Effects (Continued)
Side Effect
Xerostomia (may
be a permanent
long-term effect)
(Note: Use of
intensity-modulated RT reduces
the RT dose
to the parotid
gland)

Presentation

Prevention and Treatment

Dry mouth
Thick, tenacious saliva

Have patients obtain a dental evaluation prior to RT for treatment
of preexisting dental caries and prescribing of fluoride treatments to reduce the risk of dental caries.
Encourage patients to take frequent sips of water throughout the
day and use humidification at night.
Advise patients that commercial mouth moisturizers and artificial saliva may be helpful (e.g., Bioténe® and OralBalance® products).

Swelling and heaviness of
the breast from edema

Instruct patients to wear a surgical compression bra.
Instruct patients to take acetaminophen as needed for discomfort.
Manage skin reactions of the breast in the same way as in other
areas of the body.

Esophagitis

Dysphagia (difficulty swallowing)
Odynophagia (pain with
swallowing)

Encourage soft, pureed, or liquid diet, including oral liquid supplements.
Refer for dietary counseling.
Monitor weight, fluid, and nutritional status, and consult with physician about IV hydration if indicated.
Monitor pain, and consult with physician about use of topical and
systemic analgesics or proton pump inhibitors (for symptoms of
reflux).

Pneumonitis

Nonproductive cough
Dyspnea
Low-grade fever
Hemoptysis

Instruct patient on strategies to ease dyspnea:
• Upright positioning
• Breathing exercises
• Supplemental oxygen
Monitor for dyspnea, and consult with physician about use of medication (e.g., steroids, bronchodilators) if indicated.

Frequent watery stools:
varying frequency and
severity depending on
amount of small bowel in
the field

Instruct patients to alter diet to be low in insoluble fiber (avoid raw
fruits and vegetables, whole grains, and nuts; eat rice and noodles), high in soluble fiber (eat bananas and applesauce), low in
lactose, and low in fat.
Monitor frequency and consistency of bowel movements.
Monitor weight, fluid, and nutritional status, and consult with physician about use of IV hydration if indicated.
For diarrhea, consult with physician about use of antidiarrheal
medication, probiotic oral supplementation, or psyllium fiber supplementation.

Breast
Inflammation

Chest

Abdomen
Enteritis: diarrhea

(Continued on next page)

190

■

CANCER BASICS, SECOND EDITION

Table 8-5. Site-Specific Early (Acute) Side Effects (Continued)
Side Effect

Presentation

Prevention and Treatment

Nausea and
vomiting

Varying frequency and
severity (Note: Patients
receiving total body irradiation are at highest risk;
patients receiving upper
and whole abdomen RT
are at moderately high
risk.)
May occur after first treatment

Instruct patients to avoid spicy, fatty, and salty foods.
Refer for dietary counseling if indicated.
Monitor frequency and severity of nausea and vomiting.
Monitor fluid and nutritional status, and consult with physician
about use of IV hydration if indicated.
For persistent nausea or vomiting, consult with physician about
use of antiemetics (prophylaxis for high-risk patients and as
needed for lower-risk patients).

Cystitis

Frequent urination
Urgency
Dysuria

Instruct patients to increase fluids.
Instruct patients to avoid irritants (e.g., caffeine, spicy foods).
Rule out urinary tract infection, and consult with physician about
use of antibiotics if indicated.
For persistent symptoms, consult with physician about use of
medications to reduce bladder spasm (e.g., oxybutynin) and provide topical analgesia (e.g., phenazopyridine).

Enteritis: diarrhea

See previous.

See previous.

Vaginitis

Pain
Discharge

Instruct patients on use of sitz baths for comfort and perineal pads
to absorb discharge.
Rule out vaginal infection, and treat with antibiotics if indicated.

Bladder outlet
obstruction

Frequent urination
Urgency
Nocturia
Decrease in force or caliber
of urinary stream
Dribbling

Differentiate from irritative symptoms using bladder scan to measure postvoid residual urine.
Rule out urinary tract infection, and treat with antibiotics if indicated.
Consult with physician about use of medication to relax smooth
muscle and improve bladder emptying (e.g., tamsulosin, terazosin).

Proctitis

Rectal mucous discharge
Inflamed hemorrhoids

Instruct patients on use of sitz baths for comfort.
For persistent discomfort, consult with physician about use of topical steroids.

Pelvis

Prostate

Note. Based on information from Bradley & Movsas, 2004; Clarkson et al., 2010; DiSalvo et al., 2008; Eilers et al., 2014; Feyer et al.,
2005; Muehlbauer et al., 2009; Rubenstein et al., 2004; Sonis et al., 2004; Worthington et al., 2011.
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Table 8-6. Examples of Site-Specific Late Effects
Site
Brain and spinal cord

Late Effects

Presentation

Necrosis of brain tissue from injury to blood vessels

Increased intracranial pressure

Cerebral atrophy

Cognitive change

Myelopathy from injury to myelin sheath

Paresthesias and sensory changes

Xerostomia from injury to parotid gland

Dry mouth, with increased risk of dental caries

Trismus: injury to muscles and connective tissue
around temporomandibular joint resulting in contractions and fibrosis

Reduced mouth opening

Breast

Vascular and fibrotic effects on skin and underlying tissues

Telangiectasia or hypo- or hyperpigmentation
Change in breast consistency

Chest

Esophageal stricture from fibrosis of esophageal tissues

Dysphagia

Pulmonary fibrosis from thickening of alveolar
septa and vascular damage; symptoms unlikely
unless more than 50% of one lung is irradiated

Dyspnea, with deterioration in pulmonary
function studies

Abdomen

Nephritis from glomerular sclerosis and vascular damage

Impaired renal function

Pelvis

Enteritis from fibrosis and damage to villi of
small bowel

Chronic diarrhea, with malabsorption and
hypermotility

Vaginal stenosis from fibrosis

Shortening and narrowing of the vagina,
with dyspareunia (pain with intercourse)

Erectile dysfunction from damage to blood vessels and nerves

Impotence

Head and neck

Prostate

Note. Based on information from Constine et al., 2008.

rich and varied, offering multiple opportunities to significantly affect the quality of life of
patients receiving radiation therapy.

Conclusion
Many nurses will encounter patients receiving radiation therapy during the course of
their career. Expertise as a radiation oncology nurse is not required to initiate a discus-

sion about what radiation therapy is, how it is
given, and what patients may experience during treatment. Figure 8-12 lists selected Internet resources that nurses and patients may
find helpful to learn more about radiation
therapy. By dispelling myths and misconceptions and guiding patients in gathering the
information they need to make decisions and
cope with treatment, nurses can provide a service of great value to patients and their families.
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Figure 8-10. Skin Reactions From Radiation
Therapy

Figure 8-11. Oral Mucositis From Radiation
Therapy

Patient treated to the head and neck developed erythema and small area of moist desquamation

Erythema, confluent pseudomembranes, and ulceration

Note. Image copyright 2008 by Memorial Sloan Kettering
Cancer Center. Used with permission.

Note. Image copyright 2008 by Memorial Sloan Kettering
Cancer Center. Used with permission.

Figure 8-12. Selected Internet Resources for Educating Patients About Radiation Therapy
•
•
•
•
•

American Cancer Society: www.cancer.org
American College of Radiology and Radiological Society of North America: www.radiologyinfo.org
American Society for Radiation Oncology: www.rtanswers.org
National Cancer Institute: www.cancer.gov
National Comprehensive Cancer Network: www.nccn.org

Key Points
• The different types of radiation treatments are external beam and internal radiation therapy.
• Different side effects are associated with radiation therapy to different sites of the body. Effects of radiation therapy can
be early or acute, subacute, or late and include but are not limited to myelosuppression, fatigue, local skin reactions, oral
mucositis, pneumonitis, xerostomia, and pulmonary fibrosis.
• Certain chemotherapy agents act as radiosensitizers. Potential side effects associated with combining treatments include
myelosuppression, fatigue, nausea and vomiting, oral mucositis, and local skin reactions.
• Radiation oncology team members include radiation oncologists, radiation nurse practitioners or nurses, dosimetrists, physicists, and radiation oncology technicians.
• The radiation therapy process starts with a consultation with the radiation oncologist and nurse. The simulation is completed at the next visit. During this time, the exact area to be treated is mapped out with small dots or tattoos placed on
the patient’s body to ensure the exact area is treated every day. This takes about 1–1.5 hours.
• The nursing role in caring for patients undergoing radiation therapy includes managing potential side effects.
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Chapter 8 Study Questions
1. Skin reactions are common in radiation therapy. Nursing recommendations for promoting
skin integrity should include all of the following EXCEPT:
A. Avoid the use of sunscreens when going into direct sunshine.
B. Use soft cotton fabrics for clothing.
C. Wash the area with a mild soap and lukewarm water and pat (not rub) dry.
D. Avoid the application of ointments, powders, and lotions to the area.
2. Which of the following is NOT a teaching guideline regarding radiation therapy?
A. The therapy is painless.
B. To promote safety, patients are assisted by therapy personnel while the machine is in
operation.
C. Patients may communicate all their concerns, needs, or discomforts while the machine
is operating.
D. Safety precautions are necessary only during the time of actual irradiation.
3. When caring for a patient on radiation isolation, which of the following policies is NOT
important for nurses and doctors?
A. Provide care in a timely manner, limiting exposure to the patient.
B. Spend an hour providing education on radiation precautions to the isolated patient.
C. Spend less than five minutes when caring for patients receiving brachytherapy in isolation.
D. Limit young children and pregnant women from visiting a patient who is receiving
brachytherapy.
4. A patient is scheduled for external beam radiation therapy to the chest wall. The nurse discusses which treatment side effect with the patient?
A. Xerostomia
B. Ulceration
C. Suppuration
D. Desquamation
5. In discussing the management of dry desquamation with a patient, what treatment is most
recommended?
A. Take hot showers daily and apply baby powder to the area.
B. Apply an unscented, hydrophilic, lanolin-free cream to the area.
C. Shave the area to decrease the amount of hair in the radiation field.
D. Use a soft loofah sponge to gently exfoliate the area and then apply petroleum jelly.
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Introduction

for patients with various cancer types, including childhood leukemia, lymphomas, testicular cancer, and others. See Table 9-1 for a timeline of important chemotherapy developments
(Polovich, Olsen, & LeFebvre, 2014).
In the 21st century, cancer care has focused
on the combination of treatment modalities
(e.g., chemotherapy, radiation therapy, surgery,
targeted therapy) to cure or improve the survival
of patients with cancer. The discovery and use
of combination chemotherapy, using drugs with
varying mechanisms of action, led to improvements in patient survival and decreased cancer
death rates. As chemotherapy and other molecular-targeted agents continue to be developed
and used in combination, it will be necessary
to optimize their use to minimize toxicities and
improve outcomes for patients with cancer. This
chapter will provide an overview of the role of
chemotherapy in cancer treatment, describe the
mechanism of action of various classifications of
agents, and review administration principles.

When caring for patients who are undergoing chemotherapy, nurses need to understand the mechanism of action and side effects
of each drug administered. Oncology nurses
should provide patients with evidence-based
side effect management strategies for self-care.
Many patients with cancer will receive chemotherapy in their disease course. Therefore,
nurses need to be knowledgeable in administration, patient teaching, and symptom management to minimize toxicities and increase
quality of life to achieve the optimal response.
Chemotherapy is the use of various chemical agents that interfere with replication and
other normal functions of cancer cells, causing cell death. The goals of chemotherapy
are cure, control, and palliation. Chemotherapy was first discovered early in the 20th century. During World War II, soldiers exposed
to nitrogen mustard (a form of chemical warfare) experienced symptoms of myelosuppression (low white blood cell, red blood cell, and
platelet counts). These soldiers presented with
profound toxicities associated with the low
blood counts, including infections, anemia,
and bleeding. This led scientists to investigate
whether this agent and similar agents could
be used to kill rapidly growing cancer cells.
The continued development of chemotherapy
agents led to major improvements in survival

Chemotherapy and the Cell
Cycle
Chemotherapy agents target different
phases of the cell cycle, halting growth and division of cells and leading to cell death, or apoptosis. Both normal and cancerous cells enter
the cell cycle to reproduce. Cell division can be
197
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Table 9-1. Historical Perspective on Chemotherapy Development
Period

Events

World War I

Mustard gas was first used as chemical warfare in World War I. Soldiers exposed to this chemical
developed reversible bone marrow suppression, which led investigators to develop nitrogen mustard
(a derivative of mustard gas) as an antineoplastic drug to treat cancer.

1937

The National Cancer Institute was established after Congress passed the National Cancer Act.

1950s

Antitumor antibiotics were discovered.

1960s–1970s

Platinum compounds were developed.
Combination chemotherapy was used and led to improved survival; MOPP (nitrogen mustard, vincristine, procarbazine, and prednisone) cured patients with Hodgkin lymphoma.

1980–1990s

Focus during this time was on drug development for supportive care and dose-limiting toxicities, such
as myelosuppression and nausea and vomiting. Biologic response modifiers were discovered.

1991

First serotonin receptor antagonist received U.S. Food and Drug Administration (FDA) approval.

1992

Granulocyte–colony-stimulating factor received FDA approval for use after chemotherapy that causes
neutropenia.

21st century

New classes of chemotherapy drugs are being identified. Chemotherapy is used in combination with
immunotherapy.

Note. Based on information from Polovich et al., 2014; Tortorice, 2018.

separated into two main phases that take place
sequentially: interphase (which consists of G0,
G1, and S [synthesis] phases) and mitosis (M).
Prior to division, a cell must duplicate all of
its contents and double in mass; most of this
growth occurs in interphase.
During interphase, many important processes take place intracellularly, including the
production of DNA, RNA, proteins, lipids, and
other cellular substances. Interphase is where
copies of chromosomes are made. Each of
these processes is important to the development of the cell.
Mitosis is nuclear division and cytokinesis,
where the cytoplasm and DNA copies divide
into two daughter cells. The amount of time to
complete cellular division and the amount of
time the cell spends in each phase are variable.
Normal cells are highly controlled and
divide for only two possible reasons: to replace
injured or lost tissue and to develop normal

tissue. Functioning “social control genes” and
conditions such as nutrients, blood supply,
appropriate space, and growth factors must
be present for normal cell division. The five
phases of reproduction that occur in both normal and malignant cells are the G0, G1, S, G2,
and M phases (Temple, 2016).
••The G0 phase (G = gap) is the resting phase
where the cell is not dividing but cellular activity continues, including normal cell function.
Substances such as growth factors interact
with cell surface receptors to facilitate entry
into and out of this phase. The duration of
time that cells spend in this phase is variable.
••The G1 phase is the beginning of growth,
when necessary enzymes are produced in
preparation for DNA synthesis and transcription of RNA. Once a cell enters the division
process, it cannot return to the resting phase,
but cell division can be halted at any moment.
The G1 phase can last from hours to days.
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••The S phase of the cell cycle is where DNA is
synthesized inside the nucleus. Cells can be in
the S phase for 10–20 hours.
••The G2 phase (premitotic) includes RNA and
protein synthesis. Cells spend 2–10 hours in
this phase.
••The M phase (mitosis) is division of the
cell. The nuclear membrane disappears and
microtubules, known as spindle fibers, are
formed in the cytoplasm to pull chromosomes
to opposite sides of the cell. As the normal
cell divides, equal numbers of chromosomes
go to each daughter cell. Division of the cell
occurs in four phases: prophase, metaphase,
anaphase, and telophase. The M phase has a
short duration of 30–60 minutes.
Chemotherapy agents can be grouped
depending on where they exert their effect during the cell cycle and are referred to as cell cycle
specific or cell cycle nonspecific (see Figure 9-1).
Cell cycle–specific chemotherapy agents
exert their cytotoxic effect in certain phases of
the active cell cycle, such as mitosis and DNA
synthesis. These agents usually are not effective when the cell is in the resting phase (G0)
and have the greatest cell kill when administered as frequent divided doses or as a continuous infusion to increase the amount of time the
cancer cell is exposed to the chemotherapy in
the specific phase of division. For example, the
antimetabolite cytarabine is used routinely for
induction in acute myeloid leukemia because it
kills the rapidly dividing leukemic cells in the
S phase. Classifications of agents that are cell
cycle specific include antimetabolites and plant
alkaloids (Polovich et al., 2014).
Cell cycle–nonspecific agents are effective in
any cell cycle, including the G0 resting phase,
and can destroy slowly dividing cells, such as
those found in larger tumors. With these agents,
cell kill may not happen right away, but the drug
is taken into the cell, and when the cancer cell
attempts to divide, apoptosis (cell death) occurs.
These drugs often are administered intermittently to allow the normal cells to repair. The
amount of drug given directly affects the num-
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ber of cells killed; therefore, increased doses
cause enhanced toxicities. Drugs in this class
include alkylating agents, antitumor antibiotics,
and nitrosoureas (Polovich et al., 2014).
Unfortunately, chemotherapy drugs cannot
differentiate between a rapidly growing malignant cell and a rapidly growing normal cell. The
result is that normal cells and cancer cells are
both damaged. Consequently, patients who are
undergoing chemotherapy experience acute
side effects, such as bone marrow suppression,
gastrointestinal mucosal injury, and damage to
hair follicles and gonads. After administration
of standard doses of chemotherapy, the body
will regenerate new cells; thus, the majority of
the side effects are transient (Wilkes & BartonBurke, 2016).

Chemotherapy Classifications
Chemotherapy agents are classified based on
their mechanism of action or where they exert
their cytotoxic effect on the cancer cell. Each
class of agents has unique properties related
to their mechanism of action and side effects.
Within each of the classifications, agents are further subclassified, usually related to the origin
of the drug, such as a plant or metal. The major
classifications of chemotherapy agents are alkylating agents, antimetabolites, antitumor antibiotics, topoisomerase inhibitors, mitotic inhibitors,
and miscellaneous agents (Tortorice, 2018).

Alkylating Agents
Alkylating agents impair cell function by
forming covalent bonds with DNA, RNA, and
protein molecules (Gaddis & Gullatte, 2014).
These bonds produce a number of cellular and
biochemical consequences that cause DNA
mutations, strand breakage, and DNA crosslinking, which all interfere with DNA replication, RNA transcription, and messenger RNA
translation into protein products. These actions
prevent normal cell function, thus leading to
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Figure 9-1. Mechanism of Action of Major Chemotherapy Drugs

Note. From 2016 Oncology Nursing Drug Handbook (20th ed., p. 3), by G.M. Wilkes and M. Barton-Burke, 2016, Burlington, MA: Jones
& Bartlett Learning. Copyright 2016 by Jones & Bartlett Learning. Reprinted with permission.
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cell death (Gaddis & Gullatte, 2014). This class
of drugs demonstrates activity in all phases of
the cell cycle and therefore is used for a wide
variety of cancer types, both slow and rapidly
proliferating. The first alkylating agent developed was nitrogen mustard. Alkylating agents
also include platinum compounds, cyclophosphamide, melphalan, ifosfamide, and other
agents. All of these agents share the same doselimiting toxicity of myelosuppression. Alkylating agents are associated with an increased risk
of second malignancy, most commonly occurring 5–10 years after treatment. Higher cumulative doses and longer length of therapy affect
the level of risk (Gaddis & Gullatte, 2014). See
Table 9-2 for individual alkylating agents.

Antimetabolites
Antimetabolites have a similar structure as
the naturally occurring metabolites that are
necessary for DNA and RNA synthesis and exert
their effect during the S phase of the cell cycle.
Antimetabolites are substituted for metabolites
during the synthesis of nucleic acids, inhibiting the replication and repair of DNA. Tumors
with a high growth rate, or a high percentage
of cells in the S phase, are the most susceptible
to antimetabolites. Additionally, normal cells
with high division rates, such as gastrointestinal
mucosal and bone marrow cells, are sensitive
to antimetabolites, which results in side effects
such as mucositis, diarrhea, and myelosuppression (Gaddis & Gullatte, 2014; Polovich et al.,
2014; Wilkes & Barton-Burke, 2016).
Chemotherapy drugs included in this classification are folate antagonists (e.g., methotrexate), purine antagonists (e.g., 6-mercaptopurine), and pyrimidine antagonists (e.g.,
5-fluorouracil). Folate antagonists, such as
methotrexate, halt folate metabolism, which is
necessary for new cell development and maintenance. Decreased DNA synthesis and interference in cell function lead to cell death. Purine
analogs inhibit purine nucleotide synthesis and
metabolism, whereas pyrimidine analogs inhibit
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thymidylate synthase; both subclasses alter the
synthesis and function of DNA and RNA. Some
antimetabolite agents are most effective when
given as a prolonged infusion to target more of

Table 9-2. Alkylating Agents*
Drug

Specific Side Effects/
Toxicities

General class side
effects

Myelosuppression, nausea and
vomiting, gonadal dysfunction, second malignancies

Bendamustine

Fever, skin reactions, anaphylaxis (second and subsequent cycles)

Carboplatin

Thrombocytopenia, hypersensitivity (sixth dose and higher)

Chlorambucil

Pulmonary fibrosis, skin rash

Cisplatin

Nephrotoxicity, ototoxicity, nausea and vomiting (highly
emetogenic), peripheral neuropathy, electrolyte wasting

Cyclophosphamide

Hemorrhagic cystitis

Dacarbazine

Flu-like symptoms, delayed
neutropenia nadir
Irritant—phlebitis

Ifosfamide

Hemorrhagic cystitis, neurologic toxicity

Mechlorethamine
(nitrogen mustard)

Vesicant—potential for necrosis if infiltrated
Irritant—phlebitis
Fever, chills

Melphalan

Mucositis, pulmonary fibrosis,
delayed neutropenia nadir

Oxaliplatin

Neurotoxicity, pharyngolaryngeal dysesthesia, hepatotoxicity, extreme cold sensitivity,
pulmonary toxicity

* Table includes only select agents. This is not a comprehensive list of all side effects of each agent.
Note. Based on information from Gaddis & Gullatte, 2014;
Polovich et al., 2014.

202

■

CANCER BASICS, SECOND EDITION

the cells in the synthesis phase. Table 9-3 lists
specific agents in this group (Polovich et al.,
2014; Wilkes & Barton-Burke, 2016).

Table 9-3. Antimetabolites*
Drug

Specific Side Effects/Toxicities

General class
side effects

Myelosuppression, mucositis, diarrhea, nausea and vomiting, darkening of the veins, photosensitivity

Capecitabine

Palmar-plantar erythrodysesthesia

Cladribine

Hypersensitivity reaction, fever,
nephrotoxicity, neurotoxicity

Cytarabine

Cerebellar toxicity when bolus dosing is used
Pulmonary toxicity when continuous infusion dosing is used

Fludarabine

Interstitial pneumonitis, neurotoxicity, rash

Fluorouracil

Mucositis, diarrhea, photosensitivity, ocular toxicity, cardiotoxicity
(rare), hepatotoxicity

Gemcitabine

Fever, flu-like symptoms, rash, pulmonary toxicity, radiation recall,
edema

Mercaptopurine

Mucositis, nausea and vomiting

Methotrexate

Neurotoxicity associated with
higher doses, nephrotoxicity

Pemetrexed

Mucositis, nausea and vomiting,
rash, nephrotoxicity, hepatotoxicity
Vitamin B12 and folic administration prior and concurrently can
decrease side effects.

Pentostatin

Fever, chills, lymphocytopenia,
increased infection risk, hepatotoxicity, nephrotoxicity

Thioguanine

Hepatotoxicity, mucositis

* Table includes only select agents. This is not a comprehensive list of all side effects of each agent.
Note. Based on information from Gaddis & Gullatte, 2014;
Polovich et al., 2014.

Antitumor Antibiotics
Antitumor antibiotics interfere with DNA
synthesis by binding with DNA at various
points and preventing RNA synthesis. These
agents also can alter the cell membrane and
inhibit specific enzymes. This class of chemotherapy drugs is considered cell cycle nonspecific. Common side effects of this class of
drugs include myelosuppression, gastrointestinal toxicity, and alopecia. A number of these
agents have lifetime dose limits for individual patients to minimize the risk of long-lasting cardiac or pulmonary toxicity. Examples
include doxorubicin, daunorubicin, and bleomycin. A list of antitumor antibiotics appears
in Table 9-4.

Topoisomerase Inhibitors
Topoisomerase is a nuclear enzyme essential
for maintaining DNA structure during replication, transcription, and translation of genetic
materials. Inhibition of this enzyme results in
DNA breaks with subsequent cell death. This
class is further divided into topoisomerase I
and II, depending on whether one or two DNA
strands are damaged. These enzymes, found
in the nucleus of the cell, are responsible for
maintaining the structure and function of DNA.
Chemotherapy agents that target the topoisomerase enzyme are classified as topoisomerase
inhibitors. Agents in this class include camptothecins, which inhibit topoisomerase I, and epipodophyllotoxins, which inhibit topoisomerase
II. See Table 9-5 for examples of topoisomerase
inhibitors (Polovich et al., 2014; Wilkes & Barton-Burke, 2016).

Mitotic Inhibitors
Mitotic inhibitors, also known as plant
alkaloids, are compounds found in nature.
These agents primarily work in the M phase
but can cause damage in any cell phase. This
class consists of vinca alkaloids, taxanes, and
epothilones. Vinca alkaloids (extracts of the
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Table 9-4. Antitumor Antibiotics*
Drug

Specific Side Effects/Toxicities

General class
side effects

Myelosuppression, stomatitis, diarrhea, nausea and vomiting, alopecia, cardiotoxicity, hepatotoxicity

Bleomycin

Pneumonitis, pulmonary fibrosis,
fever, chills, hypersensitivity reactions

Dactinomycin

Radiation recall, hepatotoxicity
Vesicant—potential for necrosis if
infiltrated

Daunorubicin

Cardiotoxicity, radiation recall, red
urine
Vesicant—potential for necrosis if
infiltrated

Daunorubicin
liposomal

Cardiotoxicity, radiation recall, red
urine
Irritant—phlebitis

Doxorubicin

Cardiotoxicity, radiation recall, red
urine
Vesicant—potential for necrosis if
infiltrated
Local hypersensitivity—flare reaction

Doxorubicin
liposomal

Palmar-plantar erythrodysesthesia
Irritant—phlebitis
Hypersensitivity reactions

Epirubicin

Cardiotoxicity, radiation recall, red
urine
Vesicant—potential for necrosis if
infiltrated

Idarubicin

Cardiotoxicity, radiation recall, red
urine
Vesicant—potential for necrosis if
infiltrated
Pulmonary fibrosis
Vesicant—potential for necrosis if
infiltrated
Delayed neutropenic nadir

Mitomycin C

Mitoxantrone

Cardiotoxicity
Irritant—phlebitis
Blue-green urine
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Madagascar periwinkle plant, vinca rosea)
bind to microtubular proteins, causing arrest
of mitosis and eventual cell death. Taxanes
are semisynthetic derivatives of European
yew, Taxus baccata, and unlike vinca alkaloids,
they promote microtubular stability and
assembly, which blocks the cell cycle in mitosis. Epothilones act similar to taxanes by stabilizing the microtubules (Goodin, Kane, &
Rubin, 2004). Because the liver metabolizes
these agents, dose reduction may be necessary to avoid hepatic dysfunction (Gaddis &
Gullatte, 2014).
A dose-limiting toxicity common to this class
of drugs is damage to peripheral nerves. This
is caused by a disruption of the microtubule
function of the axons. The damage to the distal axons leads to impaired transport of nerve
signals (Krukowski, Nijboer, Huo, Kavelaars, &
Heijnen, 2015). See Table 9-6 for examples of
mitotic inhibitor agents.

Table 9-5. Topoisomerase Inhibitors*
Drug

Specific Side Effects/
Toxicities

General class
side effects

Myelosuppression, diarrhea,
nausea and vomiting, alopecia

Etoposide

Hypersensitivity reactions, malaise, fever, hypertension with
rapid infusion of higher doses

Irinotecan

Early diarrhea—cholinergic
response
Late diarrhea—secretory
Nausea and vomiting, phlebitis

Teniposide

Hypersensitivity reactions, hepatotoxicity

Topotecan

Neutropenic enterocolitis, interstitial lung disease

* Table includes only select agents. This is not a comprehensive list of all side effects of each agent.

* Table includes only select agents. This is not a comprehensive list of all side effects of each agent.

Note. Based on information from Gaddis & Gullatte, 2014;
Polovich et al., 2014.

Note. Based on information from Gaddis & Gullatte, 2014;
Polovich et al., 2014.
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Miscellaneous Agents
Miscellaneous agents include asparaginase
and arsenic trioxide (see Table 9-7). Asparaginase is a miscellaneous agent because of its
unique mechanism of action. Asparagine is a
nonessential amino acid in the human body;
however, it is essential for the growth of leuke-

Table 9-6. Mitotic Inhibitors*
Drug
General
class side
effects

Specific Side Effects/Toxicities
Neurotoxicity, hepatotoxicity

Table 9-7. Miscellaneous Agents*
Drug

Specific Side Effects/
Toxicities

General class
side effects

Myelosuppression, diarrhea,
nausea and vomiting, alopecia

Arsenic trioxide

QTc prolongation, fever, nausea
and vomiting, headache

Asparaginase

Hypersensitivity reactions, hepatotoxicity, pancreatitis, hyperglycemia

* Table includes only select agents. This is not a comprehensive list of all side effects of each agent.
Note. Based on information from Gaddis & Gullatte, 2014;
Polovich et al., 2014.

Taxanes
• Cabazitaxel

Hypersensitivity reactions, peripheral neuropathy, nausea and vomiting

• Docetaxel

Fluid retention, rash, nail disorders,
hypersensitivity reactions, hyperpigmentation of the vein, phlebitis

• Paclitaxel

Hypersensitivity reactions, peripheral
neuropathy, arthralgia, myalgia,
alopecia, nausea and vomiting
Vesicant-like properties—potential
for necrosis if infiltrated

• Paclitaxelalbumin
bound

Peripheral neuropathy, arthralgia,
myalgia, alopecia, nausea and
vomiting

Vinca alkaloids

For IV use; fatal if given via any other
route

• Vinblastine

Myelosuppression, peripheral neuropathy
Vesicant—potential for necrosis if
infiltrated

• Vincristine

Peripheral neuropathy, ileus
Vesicant—potential for necrosis if
infiltrated

• Vinorelbine

Myelosuppression
Irritant—phlebitis
Vesicant—potential for necrosis if
infiltrated

* Table includes only select agents. This is not a comprehensive list of all side effects of each agent.
Note. Based on information from Gaddis & Gullatte, 2014;
Polovich et al., 2014.

mia cells, specifically lymphoblastic cells (Salzer, Asselin, Plourde, Corn, & Hunger, 2014).
Asparaginase is an enzyme derived from bacteria (Escherichia coli or Erwinia chrysanthemi) that
depletes circulating levels of asparagine, resulting in leukemia cell death (Keating, 2013).
This unique agent is a key component of acute
lymphoblastic leukemia therapy used for the
achievement of remission and intensification.
Another miscellaneous agent, arsenic trioxide, is used for patients with acute promyelocytic leukemia and has shown activity in myelodysplastic syndrome and multiple myeloma.
Arsenic trioxide is a differentiating agent and
causes fragmented changes in the DNA, leading to apoptosis. Arsenic trioxide is thought to
inhibit the self-renewal of leukemia cells due
to free radical formation (Kritharis, Bradley, &
Budman, 2013).

Factors Affecting Responses to
Chemotherapy
Many factors can affect patients’ responses
to chemotherapy, such as tumor-specific characteristics, patient-specific factors, and resistance.
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Tumor-Specific Factors
Tumor-specific factors that affect responses
to chemotherapy include the tumor burden
and rate of tumor growth. Tumor burden and
chemotherapy response have an inverse relationship. The larger the tumor, the lower the
response rate, and the smaller the tumor, the
greater the response rate (Temple, 2016).
With an increasing tumor burden, the growth
rate slows, thus decreasing the number of
cells actively dividing. Two cellular properties—doubling time and growth fraction—
affect growth rate. Doubling time is the amount
of time it takes for one cancer cell to double
(length of the cell cycle). Growth fraction refers
to the proportion of actively dividing cells
(Polovich et al., 2014).
Cell cycle time is the amount of time it takes
for a cell to move from G1 through mitosis.
Malignant cells with short cycles are most sensitive to cell cycle–specific agents administered
as continuous infusions because a large proportion of these cells are actively dividing (Polovich et al., 2014). The tumor cells will continue to reproduce and even become resistant
if they do not pass through the S phase while
exposed to chemotherapy. If a tumor has small
growth fractions (not many cells actively dividing), it may become resistant to chemotherapy
agents. This resistance to chemotherapy cellular kinetics can be overcome by decreasing
the tumor load with surgery or radiation and
using scheduled, cycled, combination chemotherapy. Chemotherapy drugs are most effective when tumor cells are continually growing,
have a high growth fraction, and have a short
cell cycle time (Brown, 2014).
Structural characteristics that affect tumor
response include the location of the tumor and
the blood supply, which affects adequate drug
uptake. Locations of malignant cells with poor
systemic response to chemotherapy include the
peritoneum; the pleural space, because of diffusion; and the brain, because of the bloodbrain barrier. The vasculature in a tumor bed
tends to be disorganized and leaky, and as solid
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tumors grow larger, the inside of the mass has
a poor blood supply and may become necrotic.
These factors affect chemotherapy delivery to
the tumor bed, causing cell kill on the outside of the tumor but not the inside, where the
cells have a decreased growth fraction resulting from lack of nutrients and oxygen (Brown,
2014).

Patient Factors
Patient factors that affect chemotherapy
response include physical status, age, performance status (see Chapter 2), comorbidities,
psychological status, and the number of previous therapies. Performance status should
be assessed prior to and during chemotherapy. A poor performance status will affect the
patient’s tolerance of the chemotherapy, leading to increased toxicities (Polovich et al.,
2014). The two main ways of measuring performance status are the Eastern Cooperative
Oncology Group (ECOG) scale and the Karnofsky Performance Status scale. The ECOG
scale rates performance from 0 to 5, with 0
being fully active, 4 being in need of total care
and unable to perform any self-care, and 5
being dead (Oken et al., 1982). Karnofsky status is rated on a percentage score, with 100%
being able to perform all self-care, 50% being
in need of frequent assistance and medical
care, and 10% being imminently near death
and with a progressing fatal process (Karnofsky & Burchenal, 1949). Before initiating chemotherapy, healthcare providers must assess
patients’ functional status. If patients have
physiologic limitations due to the cancer and
the disease is responsive to chemotherapy,
they should see an improvement in functional
status (e.g., acute leukemia). If patients are
experiencing dose-limiting toxicities or symptoms unbearable and their functional status
continues to decline despite interventions,
the patients and providers will need to discuss the risks and benefits of therapy to decide
whether to continue.
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Chemotherapy Drug Resistance
Chemotherapy drug resistance results when
tumors become inherently resistant to antineoplastic agents (natural resistance) or develop
resistance after exposure (acquired resistance)
(Brown, 2014). Control of a tumor may be ineffective without extreme toxicity to the host;
therefore, resistance is a chief limitation for
achieving cure in people with cancer. Chemotherapy resistance is similar to the antimicrobial resistance that develops in microorganisms.
Once a cell has been exposed to a chemotherapy agent, the agent is transported across the
cell membrane and usually causes cell death.
However, in drug resistance, the cell can adapt
and develop further tumor cell genetic mutations that make the drug ineffective. Mechanisms of drug resistance are multifaceted and
can influence cell membrane transport, intracellular activity, drug concentration, detoxification, and repair of DNA after exposure to chemotherapy and multidrug-resistant phenotypes
(Brown, 2014).
Chemotherapy agents enter the cell through
a facilitated transport mechanism in which a
protein on the cell surface binds with the chemotherapy agent and is transported through
the cell membrane, where the agent applies
its cytotoxic effects. Tumor cells become resistant by changing the protein transports on the
cell surface by either disabling them to prevent
transport of chemotherapy into the cell or by
decreasing the number of protein receptors on
the cell surface such that less chemotherapy is
allowed inside the cell (Gottesman, 2002).
Tumor cells can increase the number of
intracellular targets for the chemotherapy
agent so that concentrations will always be
ineffective and cell growth will not be inhibited. Methotrexate exhibits this type of resistance because its action depends on binding
to dihydrofolate reductase inside the cell to
cause disruption in DNA synthesis; cells that
are resistant show an increase in dihydrofolate
reductase (Gottesman, 2002). Glutathione
S-transferase, an enzyme that is responsible

for multiple cellular functions, causes drug
resistance by binding with the chemotherapy
agent and stopping its mechanism of action.
One cause of resistance involves highly
evolved and effective mechanisms for repairing
damaged DNA and preventing future damage.
When alkylating agents cause alterations in the
DNA that would result in apoptosis, the section
of damaged DNA is cleaved, and newly synthesized DNA is replaced. Chemotherapy agents
such as pyrimidine and purine analogs need
to be converted with an enzyme inside the cell
to exert their cytotoxic effect. Resistance can
occur when a loss of these conversion enzymes
occurs, leading to decreased intracellular activation of chemotherapy such as cytarabine, fluorouracil, mercaptopurine, and thioguanine
(Gottesman, 2002).
After drug resistance develops, the cell may
develop cross-resistance to various unrelated
chemotherapy agents; this is called multidrug
resistance. Molecules that have been identified
include P-glycoprotein, an extracellular pump
used to transport toxins out of the cell (Gottesman, 2002). P-glycoprotein affects drugs
derived from natural substances such as antibiotics and plant alkaloids. Malignant cells
that have been exposed to one class of chemotherapy can develop cellular functions that
expel other classes of chemotherapy from the
inside of the cell or do not allow the agent to
enter the cell at all. This is usually caused by
naturally occurring compounds such as vinca
alkaloids, anthracyclines, and taxanes and is
the result of biologic and genetic mutations
in the cell, including gene amplification or
point mutations (Gottesman, 2002). Cells
also may become less responsive because of
changes in the environment, such as prior
exposure to a toxin. P53 is a tumor suppressor protein that, in a normal cell, stops cellular growth and division and is responsible for
cell death if the DNA is damaged. In cancer,
loss of P53 protein function has been associated with decreased chemotherapy effectiveness. Single-agent chemotherapy can increase
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the likelihood of drug-resistant clones (Chu &
De Vita, 2017).

Overcoming Drug Resistance
One strategy used to overcome tumor resistance is combination chemotherapy, which is
the use of agents in combination to target the
cell in different phases of the cell cycle to maximize cell kill and decrease resistance. Agents to
select for combination therapy are those that
demonstrate efficacy as a single agent to treat
a specific cancer and work in different areas of
the cell cycle. Using a combination of chemotherapy drugs can provide a broad range of cell
kill in order to overcome resistance and prevent
or slow the development of new resistant clones.
Toxicities of the drugs used in combination therapy should not overlap in order to prevent lethal
toxicities and balance safety with efficacy. Combination chemotherapy is effective in patients
with large tumor burdens and slow growth fractions because as one agent kills tumor cells,
more cells are recruited to proliferate and are
injured or destroyed (Temple, 2016).
Administration of combination therapy
should be done at constant intervals with the
shortest rest time possible to allow for recovery
of sensitive normal cells, such as hematopoietic
cells in the bone marrow. The drugs should be
used at the optimal schedule and dose, which
is called dose intensity (Polovich et al., 2014).
Response to chemotherapy is defined as complete response, partial response, minimal
response or stable disease, progression, and
relapse (Polovich et al., 2014).

Chemotherapy Treatment
Approaches
The goals of cancer therapy need to be identified prior to administration so that both the
patient and the healthcare team are in agreement. Three goals of treatment exist: cure, control, and palliation. Cure is the preferred out-
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come, but is not always possible, and refers
to a prolonged absence of disease. Adjuvant
refers to the use of chemotherapy in conjunction with a primary treatment in patients with
minimal or unmeasurable tumor volume in an
attempt to eliminate cancer cells and increase
the chance of a cure. Cancer control prevents
cell growth but does not totally eliminate malignant cells; therefore, a cure is not possible. The
aim of cancer control is to extend the length of
survival and improve the quality of life. Palliation focuses on comfort when cure or disease
control is not possible. Palliative chemotherapy
may be used to shrink an obstructing tumor
causing significant symptoms (Polovich et al.,
2014). Figure 9-2 lists terms used to describe
chemotherapy treatment.
Prior to treatment, the nurse must perform
a thorough nursing assessment and patient history. The patient history should include a review
of previous or recent treatments, including surgery, radiation therapy, and chemotherapy, and
a thorough medication history (over the counter, herbal, and prescription). The healthcare
team needs to be aware of any complementary therapies the patient is using for symptom
management. The nurse also should review the
patient’s medical and psychiatric history and list
all of the patient’s allergies, including those to
food, drugs, and environmental stimuli. This
process includes screening the patient for symptoms experienced during previous treatments,
such as fatigue, pain, and nausea and vomiting,
so that the nurse can tailor any teaching and
interventions (Polovich et al., 2014). See Figure
9-3 for a patient history checklist.
Prior to the administration of chemotherapy,
the nurse must obtain vital information to ensure
the orders are accurate and the patient is ready to
receive the therapy. These include the patient’s
actual, not stated, height and weight, which must
be compared with previous weights. Recent laboratory values, including electrolytes, renal function, and complete blood count with differential,
should be thoroughly reviewed before administering chemotherapy, as the dose may need to be
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Figure 9-2. Definitions of Chemotherapy
Treatment Terms
adjuvant therapy—Therapy administered after the
primary treatment modality such as surgery. The
goal is to eliminate small sites or microscopic disease for patients who have a high risk of recurrence.
chemoprevention—Selected use of pharmaceutical
agents to prevent cancer in high-risk patients.
combination chemotherapy—Use of two or more
active agents that increase tumor cell kill, decrease
resistance to chemotherapy drugs, and do not
increase toxicity.
dose delay—Doses of chemotherapy can be delayed
because of toxicities.
dose dense—The dose of chemotherapy is delivered
over a shorter period of time. Supportive care, such
as growth factors, is necessary.
dose intensity—Smaller doses are given more frequently.
dose reduce—Doses can be reduced by a certain
percentage depending on toxicities, such as a low
platelet count or impaired renal function.
myeloablation (high-dose chemotherapy)—Obliteration of the bone marrow in preparation for bone
marrow or peripheral blood stem cell transplantation.
neoadjuvant therapy—Chemotherapy administered
prior to another treatment, such as surgery. The
goal is to decrease tumor size for surgical removal.
regional chemotherapy—Delivery of higher doses
of chemotherapy to specific tumor sites, such as the
peritoneal cavity, pleural space, or liver. Systemic
toxicity tends to be reduced.
Note. Based on information from American Cancer Society,
n.d.

altered or held if the values are not within acceptable limits (Polovich et al., 2014).
Age is also an important factor to consider.
Chemotherapy toxicity in older adults can be
higher than in younger adults. Hurria et al.
(2011) developed and implemented a selfadministered geriatric assessment tool to predict morbidity and mortality risk in older adults.
This assessment measures functional status,
cognitive function, comorbidity, psychological
state, social support, and nutrition status. Similarly valid and reliable tools can be helpful in

predicting risk for older patients receiving cancer treatment. Older adults at risk for toxicities
should not be denied chemotherapy, but they
should be monitored closely.
In addition to a thorough physical assessment, assessment of any spiritual or cultural
preferences and coping mechanisms is important. Patient and family views of chemotherapy
and previous treatment experience can influence adherence and nursing care and should
be explored. Referrals can be made to a social
worker; a physical, occupational, or speech therFigure 9-3. Pretreatment Chemotherapy
Checklist
Assess for previous and recent treatments.
Medical history
• History of motion sickness or morning sickness with
pregnancy (predisposed to increased nausea with
chemotherapy)
• Complete physical examination and history
• Comorbid conditions
• Surgeries
Chemotherapy, radiation therapy, hormone therapy,
immunotherapy
• Previous treatments
• Tolerance—side effects/toxicities
Medications
• Prescriptions
• Over-the-counter agents
• Herbal substances
• Vitamins
Psychiatric and social history
• History of mental illness, depression, or anxiety
• History of drug or alcohol use
• Support systems
Allergies
• Food
• Drug
• Environmental
Complementary therapies
• Acupuncture, acupressure, aromatherapy, healing
touch
Note. Based on information from Polovich et al., 2014.
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apist; spiritual care provider; dietitian; and other
interprofessional team members (Polovich et al.,
2014). It is helpful to assess the patient’s understanding of the disease stage and treatment with
a question such as, “What has the doctor told you
about your disease and treatment?” This openended question facilitates further discussion.
Nurses may face many ethical dilemmas when
caring for patients undergoing chemotherapy
that arise from the patient or the healthcare environment. Informed consent is necessary prior to
chemotherapy administration; the patient and
family need to be aware of the side effects, toxicities, and possible adverse outcomes of the chemotherapy treatment. Important topics to discuss
include infertility, sexuality, short- and long-term
effects, and the risk of extravasation or phlebitis if administering a vesicant or irritant. Autonomy also is important to decision making. The
patient may not want chemotherapy, or they
may want the chemotherapy but not the teaching. The patient may refuse treatment based on
many different factors, such as cultural reasons,
health beliefs, or lack of education. These scenarios can be difficult for the healthcare team, and it
is important to use a team-based approach to find
solutions (Polovich et al., 2014).
Ethical dilemmas from the healthcare team
can include nurse–physician conflicts when the
nurse is advocating for patient wishes that conflict with the current goals of care. A lack of access
to health care, inability to afford cancer treatment, patient nonadherence, and reimbursement issues can make the administration of chemotherapy challenging. Patients should be made
aware of assistance programs, which may remove
financial barriers to treatment. See Chapter 30
for further discussion of ethical issues.

Routes of Chemotherapy
Chemotherapy can be administered via many
different routes depending on the drug being
administered and the tumor type and location
(see Table 9-8). The most frequently used routes
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Table 9-8. Routes of Chemotherapy
Administration
Route

Considerations

Oral

Route requires attention to patient
adherence and drug–drug and
food–drug interactions.

Intravenous

Administration requires time for
patient and nurse.
It is the most common route used.
Venous access must be reliable
and monitored frequently during
infusion.

Subcutaneous
or intramuscular

Maximum volumes sometimes
require multiple injections.
Injection site discomfort can
occur.

Intrathecal/intraventricular

Intrathecal route consists of
administration into the thecal
space and requires a lumbar
puncture.
Some draws are fatal if mistakenly given intrathecally.
Intraventricular administration
requires an implanted intraventricular access device, such as
an Ommaya reservoir.

Intra-arterial

Route is used for the instillation of
chemotherapy into the arterial
system of the liver.

Intraperitoneal

Chemotherapy is delivered to the
abdominal cavity by a catheter
or a port. It also may be delivered in the operating room,
where the chemotherapy is
heated and perfused in the
abdomen.

Intrapleural

Chemotherapy is delivered into
the pleural space to prevent
recurrent pleural effusions.

Intravesicular

Chemotherapy is administered
into the bladder via a Foley
catheter.

Topical

Chemotherapy is administered on
the skin.

Note. Based on information from Polovich et al., 2014.
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are intravenous (IV) and oral (PO). Chemotherapy can be delivered more directly to a specific
site of the tumor in higher doses than would be
tolerated systemically; this is known as regional
chemotherapy (Temple, 2016). Each route has its
own risks and benefits. Although nurses may not
administer chemotherapy via all routes, such as
intrathecal, it is necessary to know the risks and
benefits to educate patients and families and
anticipate their needs.
IV chemotherapy is considered systemic
and therefore has the most consistent absorption and dose accuracy. It requires time and
resources to administer an IV treatment, which
can be taxing on patients and the healthcare system. Administering irritant or vesicant
agents intravenously may cause sclerosing of
the veins, possible extravasation leading to tissue necrosis, and the need for a central vascular access device. Complications of the IV route
include phlebitis, infection, infiltration, local
discomfort, extravasation, hypersensitivity, and
anaphylaxis (Polovich et al., 2014).
Administration of vesicants can lead to extravasation if they infiltrate the local tissue. Vesicant
extravasation is an immediate complication of
chemotherapy that can cause severe tissue damage, necrosis, and loss of function. Infiltration of
some vesicants can cause binding to DNA, leading to cell death, and these injuries increase in
depth and size over time. When administering
IV chemotherapy, nurses must know the risk of
extravasation and take precautions. Risk factors
for extravasation include poor vascular integrity;
multiple IV chemotherapy agents; small, fragile veins; failure to accurately cannulate the vein
with a vascular access device; patient movement,
which dislodges the device; and limited vein
selection sites. Signs of extravasation of a vesicant include swelling, lack of blood return, IV
fluid that stops or slows, or leaking around the
injection site. If vesicant extravasation occurs,
the nurse should immediately stop the infusion,
aspirate the vesicant, and initiate institutional
policies for the management of vesicant extravasation (Polovich et al., 2014).

Oral chemotherapy agents are rapidly
emerging and allow for greater patient independence, although drawbacks, including
inconsistent absorption and nonadherence,
are frequent problems (Polovich et al., 2014).
Medication and food interactions can affect the
therapeutic level of these oral agents. Patient
education coupled with medication reconciliation to assess for interactions is paramount
(Polovich et al., 2014). The cost of oral agents
and insurance coverage can vary widely, which
can lead to significant challenges for patients.
Drug assistance programs are available, and
patients should be provided access if needed.
Subcutaneous or intramuscular routes of
chemotherapy administration can be convenient for patients and are easy to administer.
It is important to use the smallest gauge needle and to document and observe the administration sites for signs of infection, pain,
hematoma, bleeding, or irritation. Nurses are
required to wear personal protective equipment (PPE) during administration of chemotherapy by this and all other routes. The nurse
should rotate the sites and use proper technique to facilitate maximal absorption of chemotherapy (Polovich et al., 2014).
Intra-arterial (into an artery) chemotherapy
is delivered directly to a tumor or organ by targeting the arterial blood supply to that area. The
most common approach is use of the hepatic
artery. Chemotherapy is administered into the
liver for patients with colorectal liver metastases or nonresectable hepatocellular carcinoma.
Chemotherapy via this route can provide targeted treatment to the liver while minimizing
whole body side effects; however, it is most effective when combined with IV chemotherapy to
treat systemic disease (Karanicolas et al., 2014).
Intra-arterial infusion pump placement and chemotherapy administration via this route requires
a group of interprofessional healthcare members
with specialized expertise to ensure success. Possible complications include pain, hepatic artery
injury, bleeding, fatigue, embolism, pump malfunction, and catheter migration (Cahill, 2005).
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Floxuridine and oxaliplatin are the most common drugs administered by this route (Karanicolas et al., 2014).
Intrathecal (into the cerebrospinal fluid) chemotherapy is administered via a lumbar puncture procedure or an intraventricular implanted
reservoir for either prevention or treatment of
central nervous system involvement in select
cancers, such as testicular cancer, leukemia, or
aggressive lymphomas, or as treatment for leptomeningeal carcinomatosis. For patients with
leptomeningeal carcinomatosis, an intraventricular reservoir (Ommaya) is placed to allow longterm access to the cerebrospinal fluid. If chemotherapy is administered via a lumbar puncture,
patients should lie flat for 30 minutes after the
procedure, and all patients should be monitored
for dizziness, headache, blurred vision, nausea,
vomiting, bleeding, or signs of infection. Some
chemotherapy agents that are administered into
the cerebrospinal fluid include methotrexate,
cytarabine, liposomal cytarabine, and corticosteroids (Del Principe et al., 2014). Inadvertently
administering intrathecal chemotherapy can be
fatal; strict caution is advised (Gilbar & Seger,
2012; Goldspiel et al., 2015).
Intraperitoneal chemotherapy is administered when a patient has peritoneal surface
malignancy caused by ovarian cancer, peritoneal mesothelioma, appendiceal carcinoma,
or peritoneal dissemination from pancreatic,
duodenal, or gastric cancer (Al-Quteimat & AlBadaineh, 2014). The goal of intraperitoneal
chemotherapy is to administer chemotherapy
through a catheter to destroy cancerous cells in
the peritoneum, where other routes of administration have inadequate delivery, while sparing normal healthy cells and decreasing systemic toxicity. For peritoneal cavity cancers,
higher chemotherapy drug concentrations are
needed to effectively kill the tumor cells than
those via the IV route. Intraperitoneal chemotherapy often is used in combination with IV
chemotherapy to provide maximum systemic
tumor kill. The most common drugs given via
this route are cisplatin and paclitaxel, although
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other agents are used. The slower clearance of
chemotherapy via this route allows for better
drug exposure in the peritoneum (Al-Quteimat
& Al-Badaineh, 2014).
Intrapleural chemotherapy is used for
pleurodesis with malignant pleural effusions
that are likely to reoccur. Chemotherapy is
administered via a chest tube. The chemotherapy aggravates the normal tissues, causing them
to adhere to each other and form scar tissue
with the goal of preventing recurrent pleural
effusions. At the same time, the chemotherapy
may kill remaining cancer cells in the area. Talc
powder remains the choice agent for pleurodesis; however, bleomycin is also used (Clive,
Jones, Bhatnagar, Preston, & Maskell, 2016).
Bleomycin given as a sclerotherapy agent can
cause pain, fever, and dyspnea (Rafiei et al.,
2014).
Intravesicular chemotherapy is instilled into
patients with bladder cancer either postoperatively or in cycles via a bladder catheterization.
The most common chemotherapy agent administered via this method is mitomycin C. Chemical
cystitis can occur, leading to patient complaints of
frequency, dysuria, or hematuria. The nurse must
use caution to prevent exposure to hazardous
drugs while administering chemotherapy via this
route. The bladder system should be maintained
as a closed system, and drainage should be done
into a closed catheter drainage system that can be
labeled as cytotoxic waste (Polovich, 2011).
As described, chemotherapy agents can be
administered via a variety of routes, and with
new combination therapies and clinical trials, treatment may incorporate more than one
route of administration. Nurses should have
knowledge related to these routes to support
patients’ understanding.

Administration of Chemotherapy
The administration of chemotherapy is a
high-risk procedure because of the narrow therapeutic index and varying dosing regimens and
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routes of administration (Polovich et al., 2014).
If patients receive more than the intended
dose of chemotherapy (overdose), they can
have toxic effects; if underdosed, they may not
achieve maximum response. This is referred
to as a narrow therapeutic index. Doses can
be reduced or modified for patients based on
individual toxicities. A systematic approach to
chemotherapy dose determination and administration should be used to decrease variances
in practice. It is critical to validate the chemotherapy regimen and dose by cross-referencing with published guidelines (e.g., National
Comprehensive Cancer Network® guidelines),
institutionally approved protocols, or peerreviewed journal articles. Safe doses, usually
given as ranges in a chemotherapy reference
book, can still be wrong in the context of a protocol. Every line of the orders should be critically reviewed for patient identifiers, frequency,
date, drug, dose, method of dose determination, route, rate of administration, fluid volume
and diluent, and the need for premedications
and hydration, if applicable. It is important to
determine the vesicant and irritant potential
of the agent and check the label, appearance,
and expiration times for each drug. Emergency
drugs, a spill kit, and extravasation supplies
should be readily available during chemotherapy administration (Polovich et al., 2014).
Doses of agents can be calculated by the body
surface area (BSA), milligrams per kilogram
(mg/kg), or area under the curve (AUC), or
measured as units, milligrams, or grams (Polovich et al., 2014). BSA can be calculated using
various methods, with the simplest being a calculator with a square root function. Computer
programs and BSA calculators can be used.
Note that the BSA obtained can vary with different formulas used for calculation; therefore,
institutions should use the same dose determination method each time and establish a policy to promote compliance and consistency.
The patient should be weighed and measured
in kilograms and centimeters to avoid mistakes
with calculations. If a significant change (5%–

10%) occurs in the BSA, this may lead to a chemotherapy dose change (depending on institutional policy). The prescriber should be
notified, and the chemotherapy dose should
be recalculated to avoid over- or underdosing
(Schulmeister, 2005). Other considerations
include the patient’s current weight; obese
patients may be dosed based on actual, ideal,
or adjusted body weight depending on the protocol and institutional guidelines.
Carboplatin, a commonly used chemotherapy agent, is dosed by AUC, which is based on
the patient’s renal function and excretion of
the drug. Calculation of the dose requires the
patient’s current serum creatinine, age, weight,
and sex. To prescribe carboplatin and verify
the dose, the creatinine clearance needs to be
determined; this is also known as the glomerular filtration rate (Polovich et al., 2014).
Chemotherapy orders should be verified and
safety checks completed by two nurses who are
trained and competent in the administration
of chemotherapy. It is vital to find a quiet area
to complete these safety checks. Many different
factors can lead to errors with chemotherapy
dosing, including stress, lack of staffing, inexperience, lack of resources and experts, unclear
or illegible chemotherapy orders, fatigue, and
difficulty comprehending drug packaging.
Some chemotherapy agents have similar sounding or looking names; for example, vincristine
and vinblastine can be confused by illegible
handwritten orders or transcriptions. Tall man
lettering—writing part of a drug name in upper
case letters—should be used with chemotherapy prescribing to help prevent errors with
sound-alike, look-alike drugs (e.g., vinCRIStine
and vinBLAStine). The use of preprinted chemotherapy orders is critical and can help avoid
transcription errors. A small error in the calculation process could have major, if not lethal,
consequences for a patient. Double checks
throughout the chemotherapy administration
process will reduce variance and promote safe
administration (Polovich et al., 2014). See Figure 9-4 for an example of a nursing chemother-
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Figure 9-4. Chemotherapy Administration Checklist

(Continued on next page)
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Figure 9-4. Chemotherapy Administration Checklist (Continued)

Note. Figure courtesy of Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins Hospital, 2011. Used with permission.
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apy administration checklist that can be used
prior to administration to standardize safety
checks and reduce errors.
Documentation of chemotherapy administration and patient care is a fundamental nursing
responsibility. Documentation regarding chemotherapy should note the patient and family education provided, including mechanism
of action, side effect management, follow-up
instructions, and possible adverse events. Anytime a nurse has a conversation with a patient
that involves advice, either in person or via telephone, documentation needs to be completed.
When administering chemotherapy, the nurse
documents the patient’s name; the date and
time of drug administration, including premedication administration; and chemotherapy details, including drug name, dose, route,
length of infusion (start and stop times), and the
volume and type of fluids administered. If an IV
site is used, documentation needs to include the
site, type (e.g., peripheral IV, implanted port),
and size (gauge and length of needle) of infusion device. Blood return needs to be verified
and documented before, during, and at the conclusion of therapy (Polovich et al., 2014).
Although chemotherapy is therapeutic to
the patient, these drugs are hazardous and pose
a risk to healthcare providers who handle the
drugs or the excreta from patients who have
received the drugs. Hazardous drugs have the
potential to cause acute and long-term toxicities in individuals who handle them (American
Society of Health-System Pharmacists [ASHP],
2006; National Institute for Occupational
Safety and Health [NIOSH], 2014). It is essential that healthcare providers follow the guidelines for safe handling of these agents. Agents
are defined as hazardous if they have any of the
following characteristics: genotoxicity, carcinogenicity, teratogenicity, reproductive toxicity,
organ toxicity, or a structure and profile similar to an existing hazardous drug. Genotoxicity
is the ability to cause mutagenicity, a mutation
in genetic material. Carcinogenicity is the ability of an agent to cause cancer in an animal or
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human (e.g., cigarettes). Teratogenicity is the
ability to cause fetal malformations or defects
(ASHP, 2006; NIOSH, 2014).
Healthcare workers should always implement
safe handling precautions to decrease their risk
of exposure to hazardous drugs. Studies have
looked at cohorts of nurses exposed to hazardous agents and various endpoints, such as mutagenic substances in the urine and acute health
effects such as headaches, hair loss, and reproductive outcomes (fetal loss, infertility, low birth
weight, and congenital malformations) (Polovich, 2011). A meta-analysis of 14 studies from
Europe and the United States showed an association between adverse reproductive outcomes
and hazardous drug exposure. A significant
association existed between spontaneous abortion and exposure, and although incidences of
other endpoints were elevated, none were statistically significant (Dranitsaris et al., 2005).
The highest risk for exposure is during drug
manufacturing and preparation, whereas the
lowest risk for exposure is during handling
of patient excreta when drug metabolites are
at their lowest concentration (ASHP, 2006).
Nurses should take precautions throughout
drug preparation and administration and in
handling patient excreta to minimize their
exposure to hazardous agents. The duration of
chemotherapy precautions varies and depends
on the agent administered.
Possible short-term effects (hours to days)
of occupational exposure include local skin
or mucous membrane irritation, contact dermatitis or rash, blurred vision, dizziness, and
allergic responses. Long-term effects (months
to years) include chromosomal abnormalities, increased risk of cancer, liver damage, and
reproductive risks. Direct contact occurs when
skin or mucous membranes come in contact
directly with a hazardous drug, possibly by contaminated food, inhalation, or touching of contaminated surfaces. Indirect contact can occur
when handling excreta of a patient who had
chemotherapy within the past 48 hours (Polovich et al., 2014).
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Precautions include preparing the drug in a
biologic safety cabinet or crushing oral hazardous agents in the biologic safety cabinet. Oral
hazardous drugs should not be crushed, mixed,
or manipulated outside of a biologic safety cabinet (Polovich et al., 2014). Healthcare providers need to don PPE when coming into contact with hazardous agents or their metabolites,
as this is the best way to avoid accidental exposure (NIOSH, 2004). PPE includes gloves that
have been tested for use with hazardous agents.
Healthcare providers should wear two pairs of
powder-free gloves, with the inner glove cuff
under the gown and the cuff of the outer glove
over the gown to protect the skin of the wrist.
If the wrist area cannot be covered, extendedlength gloves should be used. Gowns should be
made of low-permeability, lint-free material and
disposable. Gowns should never be reused. A
mask with a face shield should be used to protect
the eyes and mouth whenever there is a possibility of spillage or splashing (NIOSH, 2004; Polovich et al., 2014). PPE should be worn during
drug preparation, administration, and disposal,
and when handling excreta while the patient is

on chemotherapy precautions (NIOSH, 2004;
Polovich et al., 2014). When the nurse is administering IV chemotherapy, needles should be
avoided and locking connections used to prevent accidental exposure. Closed-system devices
should also be integrated into the current delivery system for IV and intravesicular chemotherapy administration to decrease aerosolization
and droplet exposure (NIOSH, 2004; Polovich
et al., 2014). Using PPE and following guidelines
while handling hazardous agents will minimize
risk and occupational exposure, providing a safe
work environment.

Conclusion
Chemotherapy continues to be a standard
of care for the treatment of most types of cancer. As new agents are developed and research
continues, treatment paradigms will take place.
The use of chemotherapy in combination with
immunotherapy or other molecular-targeted
oral agents is emerging as a viable option in
many types of cancer (see Chapter 10). Nurses

Key Points
• At the completion of mitosis, newly developed cells can continue through the cell cycle or enter a resting phase.
• Chemotherapy is most active against actively growing tumor cells.
• Cancer cells may be resistant before treatment or become resistant during or after treatment.
• Chemotherapy drugs that can damage cells in any phase of the cell cycle are referred to as cell cycle–
nonspecific drugs.
• The goals of combination chemotherapy are to increase cancer cell kill without increasing toxicities and to decrease resistance.
• Chemotherapy drugs that affect cells in one or more phases of the cell cycle are referred to as cell cycle–specific drugs.
• Doubling time is the amount of time it takes for one cancer cell to double (length of the cell cycle).
• Three goals of treatment exist: cure, control, and palliation.
• The highest risk for exposure is during drug manufacturing and preparation, whereas the lowest risk for exposure is during handling of patient excreta when drug metabolites are at their lowest concentration.
• PPE should be worn during drug preparation, administration, and disposal, and when handling excreta while the patient
is on chemotherapy precautions.
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must understand the unique side effects and
interactions of these different types of cancer therapies used in combination in order to
teach and care for patients with cancer.
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Chapter 9 Study Questions
1. Which personal protective equipment should be worn during drug preparation, administration, and disposal and when handling excreta while the patient is on chemotherapy precautions?
A. Gown and gloves
B. Gloves and mask with face shield
C. Gown, double gloves, and mask with face shield
D. Gown and mask with face shield
2. Cell cycle–specific drugs include which of the following?
A. Antimetabolites
B. Alkylating agents
C. Antitumor antibiotics
D. Miscellaneous agents
3. Which side effect of vincristine requires an immediate call to the doctor?
A. Myelosuppression
B. Mucositis
C. Petechiae
D. Constipation
4. Possible acute toxicities from chemotherapy exposure include which of the following?
A. Nausea
B. Hair loss
C. Rash
D. All of the above
5. Oral chemotherapy can be crushed and mixed in food in the patient’s room.
A. True
B. False
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Introduction

of drugs and immune therapies designed to
counter the influence of specific molecular
drivers of cancer (Collins & Varmus, 2015).
Some of these drugs are now designated as
targeted therapies and others as immune therapies, but both have been designed to confer benefits as precision medicine. Genetics
is beginning to profile tumors to identify the
best therapy with the best outcome and least
amount of side effects (Ewing, 2014).
Biologic therapy is an important treatment in the fight against cancer, yet is different from chemotherapy. Biologic therapy helps
the immune system fight cancer or targets certain biologic areas of the cancer growth process
interruption or inhibition, whereas chemotherapy attacks the cancer cells directly. The goal
of biotherapy is to enhance the body’s natural
defense and its ability to fight cancer. It is not
completely understood how these therapies
destroy cancer, but the treatments are thought
to stop or slow the growth of cancer cells, make
it easier for the immune system to destroy
these cells, and prevent cancer from spreading
to other parts of the body (American Society
of Clinical Oncology, 2016a, 2016b; Polovich,
Olsen, & LeFebvre, 2014).

The idea that individual differences can be
considered to guide prevention and treatment
of disease is not new, but a unique perspective recently promoted by President Obama
is to use these differences to promote “creative approaches to precision medicine, test
them rigorously, and ultimately use them to
build the evidence base needed to guide clinical practice” (Collins & Varmus, 2015, p.
793). Oncology has been identified as having a “near-term” impact for precision medicine because cancers are common diseases
globally and the incidence increases in accordance with the aging population (Collins &
Varmus, 2015). In addition, cancer carries
concerns about disfigurement due to surgery,
symptoms due to radiation and chemotherapy, and the fear of death. It is also known that
all cancer is genetic and that an accumulation
of genetic damage over a lifetime contributes
to cancer risk (Marjanovic, Weinberg, & Chaffer, 2013). As the mechanisms that contribute
to the development of cancer become understood, this new knowledge begins to influence
the therapeutic strategies with increasing use
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Molecular-targeted therapies are some of
the latest advances in modern cancer care, providing patients the opportunity to receive treatment of greater specificity than with traditional
methods alone. These new agents hold great
promise for oncology professionals and their
patients. Many of these present complications
and side effects that differ from those typically
observed with traditional cytotoxic chemotherapy.
In this chapter, the basic scientific foundation of biologic therapies will be reviewed,
with directions on how to anticipate and manage side effects, thereby empowering oncology
nurses with the confidence to provide education to patients. This chapter is not, however,
all-inclusive of every targeted therapy. It is
hoped that, subsequent to the publication of
this book, several other targeted therapies will
have been approved.

Historical Perspective
Biologic therapy began with the discovery of
immunization more than 200 years ago. Edward
Jenner discovered the benefits of injecting
humans with fluid taken from sores on a milkmaid’s hand infected with cowpox, a disease also
known as vaccinia. This fluid contained the viral
organisms that produce the disease. The inoculation worked because the cells of the human
immune system developed antibodies against
the cowpox organism (Baxby, 1999; Bickels, Kollender, Merinsky, & Meller, 2002). About a century later, William Coley, a New York surgeon,
started using biologic therapy to treat patients
with cancer (Coley, 1893). He noticed a connection between infection and the spontaneous regression of tumors in patients he treated.
He concluded that the body’s response to the
infection must have been exerting some effect
on the cancer. He injected patients with cancer
with live bacteria, then later with filtered toxins.
This induced an infectious response that sometimes led to a remission of their cancer. This

method of treatment became known as Coley’s
toxins and over the past 20 years has become
recognized as the basis of cancer immunology.
Today it is known that molecules, such as the
Toll-like receptors (TLRs), activate the two signaling pathways (TLR4 and TLR9) to produce
and trigger production of two types of immune
cells, natural killer (NK) cells and cytotoxic T
lymphocytes, explaining the mechanism of Coley’s toxins (Hennessy, Parker, & O’Neill, 2010;
Jin & Yeo, 2014).
Paul Ehrlich, a German Nobel Prize winner, is considered the “father of chemotherapy.” In the early 1900s, he theorized that the
surfaces of cells carried receptor molecules, or
“side chains,” which could be bound to drugs
(Strebhardt & Ullrich, 2008). Over time, his
work evolved to suggest that a variety of receptor types with different chemical structures and
binding groups exist on the exterior of cells in
order to bind to drugs (Strebhardt & Ullrich,
2008).
In the mid-1980s, the use of interferon
(IFN) to treat a rare blood disorder called hairy
cell leukemia, named for its appearance under
a microscope, produced encouraging results.
The U.S. Food and Drug Administration (FDA)
approved IFN for the treatment of this disease, as well as for chronic myeloid leukemia
(CML), AIDS-related Kaposi sarcoma, and genital warts. This was followed by the approval of
granulocyte–colony-stimulating factor (G-CSF)
and granulocyte macrophage–colony-stimulating factor (GM-CSF) (National Cancer Institute [NCI], 2013; Polovich et al., 2014).
In 1985, genetically engineered interleukin (IL)-2 received FDA approval for treating
advanced kidney cancer (NCI, 2013; Polovich
et al., 2014). An extensive number of ILs (IL-1–
IL-18) are being studied for their clinical potential in the treatment of cancer. The majority of
work is being done with IL-2 because of its ability to mediate antitumor responses (Polovich et
al., 2014).
By 1998, a number of monoclonal antibodies (mAbs) were approved for various oncology
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indications. One of these, rituximab, binds to a
specific antigen on B cells and is useful in treating lymphoproliferative disorders. Another
mAb, trastuzumab, binds to the human epidermal receptor-2 (HER2) receptor and is effective in treating breast cancer (Polovich et al.,
2014; Shuptrine, Surana, & Weiner, 2012).
With the turn of the century, epigenetics was
being targeted as a new option for cancer treatment. Normal mechanisms are altered for the
malignant process, including transcription for
cell maturation and differentiation, cell cycle
control, DNA repair, angiogenesis, migration,
and promotion of host immunosurveillance
(Dawson & Kouzarides, 2012; Falkenberg &
Johnstone, 2014). Because tightly wound chromatin prevents transcription of DNA, a variety
of epigenetic mechanisms are used to unwind
the DNA and enhance these normal functions. These epigenetic mechanisms include
histone acetylation, DNA methylation, histone
modification, nucleosome remodeling, and
RNA-mediated targeting (Dawson & Kouzarides, 2012). All are current and potential targets for precision medicine. In 2011, a team of
NCI researchers proved that cell transfer therapy of lymphocytes from patients with metastatic melanoma can facilitate durable complete responses regardless of prior treatment
(Rosenberg et al., 2011). To understand biologic and epigenetic therapies, it helps to have
basic knowledge about the human immune system and the epigenetics associated with cancer
progression and treatment.

Epigenetics
Epigenetics refers to changes that occur to
DNA activity beyond the actual sequence of the
base pairs (Weinhold, 2006). These changes
occur “above and over” the DNA so the basic
sequence is not affected; the genotype is not
changed, although the phenotypic outcome
may be altered. These phenotypic changes
occur through loosening or alteration of the
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tightly wound chromatin by binding of different chemicals in such a way that can determine
when and where genes might be expressed,
or turned on (Dawson & Kouzarides, 2012).
Review Chapter 1 for a description of DNA,
including chromatin, histones, and epigenetic
mechanisms.
Epigenetic “readers” are types of enzymes
that look for specific marks on post-translational histones or DNA where it can be modified. Tightly packed histones do not allow
changes, so DNA translation is prevented.
“Writers” promote attachment of the chemical groups, such as methyl, acetyl, and lysinemethyl groups, to cause loose packing of the histones for DNA expression with protein growth.
The chemical groups cause changes that alter
the shape of the chromatin in specific places
on the genome, making some areas more available to gene expression. “Erasers” are collections of enzymes that remove histone modifiers
(Gillette & Hill, 2015). These types of epigenetic modifications are now the targets of cancer therapy for malignancies such as CML, gastrointestinal (GI) stromal tumors (GISTs), and
breast cancer (Ahuja, Sharma, & Baylin, 2016;
Dawson, Kouzarides, & Huntly, 2012; Falkenberg & Johnstone, 2014). Epigenetic changes
can be reversed, but they also may be transmitted to daughter cells.

Histone Deacetylase Inhibitors
Over the past decade, researchers have
gained a better understanding of the mechanisms that govern gene transcription and
its relationship with cancer. Histone deacetylase (HDAC) plays an important role in gene
expression, and aberrant expression or function of HDAC can be found in many types of
cancers. HDAC inhibitors are a class of compounds that interfere with the function of
HDAC and are emerging as an exciting new
class of potential agents for the treatment of
solid and hematologic malignancies (Glass &
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Viale, 2013). They impede cell proliferation
by inhibiting cell cycle checkpoints and induce
differentiation or apoptosis of tumor cells in
culture studies and animal models (Khan &
La Thangue, 2012; Slingerland, Guchelaar, &
Gelderblom, 2014; West & Johnstone, 2014).
HDAC inhibitors have the ability to hyperacetylate both histone and nonhistone targets, resulting in a variety of effects on cancer
cells, their microenvironment, and immune
responses. To date, responses with single-agent
HDAC inhibitors have been predominantly
observed in advanced hematologic malignancies, including T-cell lymphoma, Hodgkin lymphoma, and myeloid malignancies. Generally,
HDAC inhibitors are well tolerated, with the
most common acute toxicities being fatigue,
GI toxicities (diarrhea, nausea, vomiting,
anorexia, weight loss, constipation), and transient cytopenias (Khan & La Thangue, 2012;
Rubin, 2015; Slingerland et al., 2014).
The optimal use of HDAC inhibitors will
most likely be in combination with other anticancer therapies. Several studies have shown
that HDAC inhibitors can synergize with a large
set of other chemotherapy drugs, such as cisplatin, etoposide, bortezomib, and gemcitabine
(Khan & La Thangue, 2012). Other therapeutics that exhibit an additive or synergistic effect
when used with HDAC inhibitors include differentiation agents such as retinoic acid and
all-trans-retinoic acid for the treatment of leukemic cells; imatinib for the treatment of Philadelphia chromosome–positive (Ph+) CML; and
trastuzumab for the treatment of breast cancer
(Dokmanovic, Clarke, & Marks, 2007).

Small RNAs
MicroRNA (miRNA) was originally discovered in 1993. Since then, more small RNAs
have been identified to include three main
classes: miRNAs, small interfering RNAs
(siRNAs), and Piwi-interacting RNAs (piRNAs).
Now, there are even newer classes of these small

RNAs involved in cell differentiation, proliferation, and death; chromatin organization; and
genome integrity (Rovira, Güida, & Cayota,
2010). The three main classes will be discussed
here.

MicroRNA
More than 2,000 pieces of miRNA have been
identified (Friedländer et al., 2014). Although
these are transcribed from DNA, they are not
referred to as proteins but as RNA genes. These
miRNA are short pieces, approximately 17–25
nucleotides in length, and are believed to regulate more than 30% of protein coding genes
affecting cytokines, transcription, growth and
other factors, influencing regulation of the cell
cycle, cell proliferation, differentiation, and
apoptosis. As the miRNA begins translation of
the complementary nucleotide sequences, it is
bound with a protein complex called Dicer that
chops the already short pieces of miRNA into
smaller pieces. A duplex of miRNA is formed
with the more abundant and mature form identified as the “star” strand (Hayes, Peruzzi, &
Lawler, 2014). This strand is bound to a protein and unwound in order to form the RNAinduced silencing complex (RISC) with degradation of the second strand. As RISC attaches
to complementary nucleotide sequences targeted for messenger RNA (mRNA), there is
interference, causing rapid degradation of the
mRNA and repression of protein translation.
Ultimately, this decrease in protein production, which is necessary for homeostasis of the
cell, can cause tumorigenesis and the development of malignancies (Hayes et al., 2014; Wang
et al., 2017).
Acting as tumor suppressors, miRNAs cause
loss of function by genomic deletion, mutation,
epigenetic silencing, or alteration of processes
that lead to malignant change in the cell. For
example, the miR-15a/16-1 cluster is associated with a 13q14 deletion common to chronic
lymphocytic leukemia (CLL). When associated with BCL2, the miRNAs are deleted or
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downregulated to cause increased cell survival,
which can promote leukemogenesis and lymphomagenesis in hematopoietic cells (Hayes
et al., 2014; Rovira et al., 2010). If the miRNAs
are overexpressed or amplified, they can act as
oncogenes in the cancer-causing pathway (Lin &
Gregory, 2015).
Currently, tumor miRNA profiles can be
used to identify differences between tumor
subtypes, define patient survival, and monitor
response to treatment (Hayes et al., 2014). This
has implications as future biomarkers to differentiate treatments and monitor miRNA expression levels to anticipate relapse or predict likelihood of metastasis (Hayes et al., 2014; Pencheva
& Tavazoie, 2013). Because miRNA biomarkers are detectable in body fluids and are stable
within their clinical samples, they have better
utility than other potential markers (Hayes et
al., 2014). A clinical trial using miRNA profiling for patient prognosis and clinical response
is currently underway (Bouchie, 2013).

Small Interfering RNA
Also known as short interfering RNA or
silencing RNA, siRNA is a negatively charged,
double-stranded RNA about 20–25 base pairs
in length. Succinctly, siRNA gets in the way
of the protein product of specific genes by
degrading mRNA after transcription, resulting
in an absence of protein translation (Wang et
al., 2017). Because of its negative charge and
small size, siRNA is either unable to cross the
cell membrane like other small molecules or is
removed by the kidney. Endocytosis is the only
mechanism available to transport the siRNA
pieces into the cell. Because siRNAs have difficulty exiting from the endosome, they continue to be delivered inside the cell within 5–10
minutes and then eventually are degraded
(Wang et al., 2017). To be an effective treatment for cancer, siRNAs need to accumulate
and silence the gene within the tumor via targeting or transported to the RISC machinery
(Wang et al., 2017).

■

225

Currently, 17 clinical trials including siRNAs are either completed or actively recruiting for patients. All but one are phase I studies.
A variety of cancers are targeted, all for people with advanced disease (ClinicalTrials.gov,
2016c).

Piwi-Interacting RNA
Like the miRNAs and siRNAs, the piRNAs
are a group of small, noncoding RNAs approximately 24–32 nucleotides in length. These
small RNAs specifically interact with the Piwi
protein subfamily to regulate piRNA biogenesis and regulatory function. Although they
were originally identified as germ-line associated, evidence now shows they may also have
responsibilities in the somatic tissues, including epigenetic regulation, specifically histone
modification and DNA methylation (Ku &
Lin, 2014). Some laboratory studies have identified an overexpression of piRNAs in a variety of germ-line and somatic tumors, including testicular, ovarian, endometrial, prostate,
breast, and GI cancers in humans (Hashim
et al., 2014). Specifically in ovarian cancer,
the overexpression of PiwiL2 is linked to chemotherapy resistance to cisplatin through
increased chromatin coiling preventing access
by DNA repair machinery (Hashim et al.,
2014). This example suggests future profiling
use in the clinical setting to prevent usage of
agents that cause resistance to chemotherapy
in certain cancers. Although much literature
suggests the promise of piRNA in future cancer care, only 10 clinical trials have incorporated piRNA technology for screening, profiling, or treatment of cancer (ClinicalTrials.gov,
2016b).

Immune System
Two basic types of defense mechanisms protect the body from foreign invaders such as bacteria, viruses, and cancer cells. The first line of

226

■

CANCER BASICS, SECOND EDITION

defense is a physical barrier involving the skin,
mucous membranes, and the lining of the
respiratory tract. This line of defense produces
a nonspecific response, identified as nonspecific
or natural immunity because it works regardless
of the invader (Kannan, Madden, & Andrews,
2015; McCance & Huether, 2014; Polovich et
al., 2014).
The second line of defense, unlike the physical barrier, recognizes invaders and develops
specific weapons to fight them. It is even able to
remember what the invader looks like so that
its response will be even swifter the next time
it is approached. This precise response is made
by immune system cells and is known as adaptive immunity. The immune system cells circulate throughout the body and defend it against
attacks by foreign invaders. This immune network is one of the body’s main defenses against
disease and works in a variety of ways. For example, the immune system may recognize the difference between healthy cells and cancer cells
in the body and work to eliminate those that
become cancerous (McCance & Huether,
2014).
Immune system cells include lymphocytes
(one type of white blood cells) and other
immune cells (see Figure 14-1 in Chapter 14).
Lymphocytes can be categorized into T cells,
B cells, and NK cells. At least three types of T
cells regulate the immune response by signaling other immune system defenders. When
an antigen-presenting cell (APC) encounters
a foreign antigen (cancer in this situation),
the foreign tissue is processed internally, and
the identifying peptides (major histocompatibility complex) are revealed on the APC surface. Dendritic cells can function as APCs to
foster the response of the T cells (CD4+ and
CD8+). The CD4+ cell includes the T helper
type 1 (Th1), which interacts with other T cells
(cytotoxic and regulators) plus other mononuclear phagocytes (including dendritic cells in
the tissue) to assist with cellular identification
and destruction. Using cytokines, CD4+ cells
orchestrate the entire immune response. CD8+

cytotoxic cells directly attack infected, foreign,
or cancerous cells, while the T suppressor cells
(Treg) calm the immune response. The type
2 (Th2) helper cells interact with the B cells,
which mature into plasma cells and produce
immunoglobulins (IgM, IgG, IgA, IgD, IgE)
specific to the foreign tissue antigen. These
proteins recognize and attach to foreign antigens to cause cell death (McCance & Huether,
2014).
NK cells are believed to be a type of T cell
that produce powerful chemical substances
that bind to and destroy any foreign invader.
They attack without the need to first recognize
a specific antigen. Monocytes are another type
of white blood cell that circulate in the bloodstream. When activated, the macrophages
(mature monocytes) engulf the invaders and
digest them. Another type of phagocytic cell
in the tissue is the dendritic cell, which supports the roles of the T and B cells by enhancing their destructive functions (McCance &
Huether, 2014; Polovich et al., 2014). Functions of all the immune cells are mediated by
cytokines that include a variety of ILs, IFNs,
and hormones. Specifically, IL-1 and IL-2 aid
in communication among the leukocytes to
direct the immune response, whereas IL-12
and IFN gamma target the function of NK cells
(McCance & Huether, 2014).
Understanding how immune system cells
exchange messages and finding ways to make
these messages clearer and stronger are the
goals of immunologic research. Each of these
components, and each step in the immune
response, represents a potential targeted avenue for the development of a cancer therapy.

Definition and Classification of
Biotherapy
Biotherapies enhance the work of the
immune system by using substances that occur
naturally or mimic the signals that normally
control cell function in the body. The therapy
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may stimulate the body to make more of the
substance, or the therapy may be a man-made
version of a natural substance itself. Other types
of therapies use cells from the patient’s body,
which are then altered in a laboratory and given
back to the patient. Alternative names for biologic therapies include biologic agents, biologics, biotherapies, biologic response modifiers,
or immunotherapy (American Cancer Society,
2014). In summary, biotherapies use the body’s
immune system, either directly or indirectly, to
fight cancer or to reduce the side effects that
may be caused by some cancer treatments.

Biologic Response Modifiers
Biologic response modifiers is a general term
used to identify a group of factors that include
IFNs, ILs, colony-stimulating factors (CSFs),
mAbs, vaccines, and gene therapy, plus nonspecific immunomodulating agents. Active immunity occurs when a person is exposed to foreign
antigen and an immune response is initiated.
Passive immunity is obtained when a portion of
the immune response is provided to a patient
without any participation by the individual’s immune system (e.g., maternal antibodies
passed to an infant in breast milk or injection
of gamma globulin [horse serum]). An example of passive immunity is mAbs.

Cytokines
Cytokines are a class of proteins that are
secreted by immune cells and have been called
the messengers of the immune system. They
can either upregulate (increase a response to a
stimulus) or downregulate (reduce or suppress
a response to a stimulus) other molecules of
the immune system in response to physiologic
or pathologic events in the body. Cytokines also
have a role in regulating cells involved in innate
immunity (e.g., NK cells, macrophages, neutrophils) and acquired immunity (McCance &
Huether, 2014; Polovich et al., 2014). Hema-
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topoietic growth factors, IFNs, tumor necrosis
factor, and CSFs are all classified as cytokines.

Hematopoietic Growth Factors
Hematopoietic growth factors are naturally occurring proteins in the body that regulate the proliferation and differentiation of
the hematopoietic stem cells. These specialized cytokines stimulate the growth of groups
of cells (colonies) and are also known as colonystimulating factors, or CSFs. They have the ability to enhance the production and function of
their target cells and mediate the inflammatory
process (Polovich et al., 2014). Through the
use of DNA technology, several growth factors
are commercially available as therapies for the
prevention and treatment of cytopenias due
to cytotoxic treatment such as chemotherapy
or radiation therapy. Recombinant technology
generally employs the insertion or alteration of
a gene to produce a specific biologically active
protein (Polovich et al., 2014).

Granulocyte–Colony-Stimulating Factor
G-CSF is a single-lineage growth factor that
regulates the proliferation and maturation
of colony-forming unit (CFU)–granulocyte
(CFU-G) progenitor cells. It has been shown to
reduce the incidence, magnitude, and duration
of neutropenia following a variety of myelosuppressive chemotherapy regimens. G-CSF
enhances the mobilization of mature neutrophils from the bone marrow while providing
constant stimulation of stem cell progenitors.
It also enhances the migration of neutrophils
into the tissues.
Recombinant G-CSF is commercially available and is indicated to decrease the incidence
of infection, as manifested by febrile neutropenia, in patients with nonmyeloid malignancies
receiving myelosuppressive anticancer drugs
associated with a significant incidence of severe
neutropenia with fever (Amgen Inc., 2015a;
Polovich et al., 2014). G-CSF also is indicated
for the following:
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••Reducing the time to neutrophil recovery
and the duration of fever following induction
or consolidation chemotherapy treatment of
adults with acute myeloid leukemia
••Reducing the duration of neutropenia
and neutropenia-related clinical sequelae
in patients with nonmyeloid malignancies
undergoing myeloablative chemotherapy followed by bone marrow transplantation
••Mobilizing hematopoietic progenitor cells
into the peripheral blood for collection by
leukapheresis
••Reducing the incidence and duration of
sequelae of neutropenia in symptomatic
patients who require long-term therapy for
congenital neutropenia, cyclic neutropenia,
or idiopathic neutropenia
The most frequent side effect of G-CSF is
bone pain, which typically is relieved by administration of acetaminophen (Amgen Inc.,
2015a; Polovich et al., 2014). The most common sites of bone pain are those with large
marrow reserve (i.e., the sternum, back, pelvis,
and limbs).
Filgrastim is a covalent conjugate of recombinant methionyl human G-CSF. Both filgrastim and pegfilgrastim have the same mechanism of action. Pegfilgrastim has reduced
renal clearance and prolonged persistence in
vivo, which allows a single dose per chemotherapy cycle, compared to daily subcutaneous dosing for up to 14 days with filgrastim.
These agents have comparable biologic activity with respect to stimulating neutrophil proliferation and function, as well as with safety
and efficacy (Amgen Inc., 2015a, 2016c; Polovich et al., 2014). Both G-CSF products are
indicated to decrease the incidence of infection, as manifested by febrile neutropenia, in
patients with nonmyeloid malignancies receiving myelosuppressive anticancer drugs associated with a clinically significant incidence
of febrile neutropenia (Amgen Inc., 2016c;
Polovich et al., 2014).
Pegfilgrastim should be administered 24
hours after and no sooner than 14 days before

administration of cytotoxic chemotherapy.
Bone pain is the most common side effect, generally reported to be mild to moderate in severity and controlled with non-narcotic analgesics.
Splenic rupture, acute respiratory distress syndrome, allergic reactions, sickle-cell crisis, injection site reactions, generalized erythema, and
flushing have been observed during the postapproval period (Amgen Inc., 2016c; Polovich
et al., 2014).

Granulocyte Macrophage–ColonyStimulating Factor
GM-CSF, like G-CSF, is a multilineage growth
factor that stimulates the growth of CFU-G,
erythrocyte, macrophage, megakaryocyte cells
(also referred to as CFU-GEMM cells), and
CFU-G/macrophage progenitor cells. It works
by enhancing the mobilization of mature cells
from the bone marrow while providing constant stimulation of the stem cell progenitors.
GM-CSF stimulates the production of neutrophils, monocytes, macrophages, basophils,
and eosinophils, all of which play a role in the
body’s inflammatory response system. It is commercially available as sargramostim (Leukine®,
Sanofi-Aventis U.S., LLC, 2013). Sargramostim is a recombinant human GM-CSF for use
in older adults with acute myeloid leukemia
following induction chemotherapy in order to
shorten the time to neutrophil recovery and
reduce the incidence of severe and life-threatening infections. Sargramostim is used in multiple stem cell transplantation settings, including mobilization and following the transplant
of autologous peripheral blood progenitor
cells; myeloid reconstitution after autologous
bone marrow transplantation; myeloid reconstitution after allogeneic bone marrow transplantation; and bone marrow transplant failure or engraftment delay (Sanofi-Aventis U.S.,
LLC, 2013).
The side effects of sargramostim administration include fever, lethargy, myalgia, bone
pain, anorexia, injection site redness, and rash.
A syndrome characterized by respiratory dis-
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tress, hypoxia, flushing, hypotension, syncope,
and tachycardia has been reported following
the first administration of sargramostim, which
usually resolves with symptomatic treatment
and typically does not recur with subsequent
doses in the same cycle of treatment (Polovich
et al., 2014; Sanofi-Aventis U.S., LLC, 2013).

Erythropoietin
Erythropoietin is a single-lineage growth factor. It is the primary regulator of erythropoiesis, the formation and development of erythrocytes in the bone marrow. Its principal activity
is the stimulation of terminal maturation of
CFUs. Recombinant erythropoietin (epoetin
alfa) was the first recombinant hematopoietic
growth factor to receive FDA approval. It has
shown effectiveness in the treatment of anemia in cancer, myelosuppressive chemotherapy-induced anemia, and anemia of chronic
renal failure. Recombinant human erythropoietin is commercially available as epoetin alfa
(Epogen®, Amgen Inc., 2016b; Procrit®, Janssen Products, L.P., 2016) and darbepoetin alfa
(Aranesp®, Amgen Inc., 2016a). Erythropoiesisstimulating agents (ESAs) generally are well
tolerated in patients with cancer, as they reduce
the need for blood transfusions and alleviate
fatigue. Current guidelines recommend initiating therapy when the hemoglobin level is less
than 11 g/dl or 2 g/dl or greater below baseline, with the goal of avoiding transfusion with
gradual improvement in anemia-related symptoms (National Comprehensive Cancer Network® [NCCN®], 2016; Polovich et al., 2014).
Recently, much discussion has taken place
regarding the safety of ESAs. As a result of these
safety concerns, the labeling of these agents
now includes a black box warning (Amgen
Inc., 2016a, 2016b; Janssen Products, L.P.,
2016; NCCN, 2016). Therapy should be individualized to achieve and maintain hemoglobin levels of 10–12 g/dl. In patients with cancer, ESAs were shown to shorten overall survival
or increase the risk of tumor progression or
recurrence in some clinical studies in patients
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with breast, non-small cell lung, head and
neck, lymphoid, and cervical cancers (NCCN,
2016; Polovich et al., 2014). To decrease these
risks, as well as the risk of serious cardiovascular and thrombovascular events, the lowest
dose needed should be administered to avoid
red blood cell transfusion. ESAs should only
be used for the treatment of anemia caused by
concomitant myelosuppressive chemotherapy.
ESAs are not indicated for patients receiving
myelosuppressive therapy when the anticipated
outcome is cure, and therapy should be discontinued following the completion of a chemotherapy course (Amgen Inc., 2016a, 2016b;
Janssen Products, L.P., 2016; NCCN, 2016;
Polovich et al., 2014).

Thrombopoietin
Oprelvekin (IL-11, Neumega®) is another
type of CSF that stimulates the proliferation
of hematopoietic stem cells and megakaryocyte progenitor cells and induces megakaryocyte maturation, resulting in increased platelet production (Pfizer Inc., 2015a). It is given
after chemotherapy to prevent severe thrombocytopenia and discontinued when platelet
nadir is greater than 50,000/mm3 or two days
before the next chemotherapy cycle (Pfizer
Inc., 2015a; Polovich et al., 2014).
Agencies and organizations, including the
American Society of Clinical Oncology, the
American Society of Hematology, and NCCN,
have developed guidelines to help clinicians to
continue prescribing these important agents in
the care of patients with cancer (NCCN, 2016;
Polovich et al., 2014).

Proteins
Romiplostim for subcutaneous injection
(Nplate®, Amgen Inc., 2016d), the first FDAapproved peptibody protein, works by raising
and sustaining platelet counts, representing a
novel approach for the long-term treatment of
thrombocytopenia in splenectomized and non-
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splenectomized adults with chronic immune
thrombocytopenic purpura. Romiplostim
works similarly to thrombopoietin, a natural
protein in the body. It stimulates the thrombopoietin receptor, which is necessary for
the growth and maturation of the bone marrow cells that produce platelets (Amgen Inc.,
2016d). Romiplostim is given to maintain platelet counts at about 50,000/mm3 to lower the
risk for bleeding. It is not used to make platelet counts normal. Romiplostim is not for use
in patients with blood cancers or myelodysplastic syndrome (Amgen Inc., 2016d).
Serious adverse reactions have been associated with romiplostim. Long-term use may lead
to bone marrow reticulin deposition. Reticulin
is a protein that is normally absent or present
at low levels in bone marrow. Elevated reticulin
levels could potentially be useful in assessing
for the presence of immune thrombocytopenic
purpura. The mild form of these bone marrow
changes (increased reticulin) may progress to a
more severe form (fibrosis). Increased reticulin
may not cause problems; however, fibrosis may
lead to life-threatening blood problems. Signs
of bone marrow changes may appear as abnormalities in blood tests. Worsening thrombocytopenia may occur after romiplostim discontinuation. These effects are most likely to happen
shortly after stopping romiplostim and may
last about two weeks. The lower platelet counts
during this time period may increase the risk of
bleeding. Administration of romiplostim may
lead to an increased risk of venous thromboembolism if the platelet count increases too much.
Healthcare providers should assess patients’
complete blood count including platelet count
and peripheral blood smear prior to initiation, throughout administration, and following the discontinuation of romiplostim therapy
(Amgen Inc., 2016d).
Most adverse events were of mild severity and were related to the underlying thrombocytopenia. Headache was the most commonly reported adverse drug reaction. Others
included arthralgia, dizziness, insomnia, myal-

gia, extremity pain, abdominal pain, shoulder pain, dyspepsia, and paresthesia. As with
all therapeutic proteins, patients may develop
antibodies to romiplostim (Amgen Inc., 2016d;
Hassan & Waller, 2015).

Cytokines
Interferons
IFNs are proteins produced by diverse cells
throughout the human body in response to
pathologic or physiologic events. Isaacs and
Lindenmann (1957) were the first researchers
to describe the phenomenon of IFN in the laboratory when they noticed that cells infected
by a virus secreted a substance. That substance
protected other cells in close proximity from
being infected by the virus. The substance was
given the name interferon because of its ability to
“interfere” with viral replication. Over the past
six decades, many IFN species have been discovered and described (Polovich et al., 2014).
Five different types of IFNs exist, classified by
the receptors they target: alpha (α), beta (β),
gamma (γ), omega (ω), and tau (τ). IFN-α has
the most applications in cancer therapy. IFN-α
and IFN-β have similar biologic activities and
bind to type I cell surface receptors. Type I IFNs
(alpha and beta) have antiproliferative, antiviral, and immunomodulatory effects by modifying or altering the immune system through
inhibition or stimulation. Type II IFNs include
gamma, omega, and tau. They bind to different receptors than type I IFNs and have stronger immunomodulatory properties, including
macrophage activation (Polovich et al., 2014).
With the use of recombinant DNA technology,
IFNs have been mass produced and incorporated in cancer therapy since 1986 (Polovich et
al., 2014).
IFN alfa-2b (Intron® A) is a commercially
approved IFN for cancer therapy (Merck & Co.,
Inc., 2016b). Specific approved uses for IFN
alfa-2b in cancer are treatment of hairy cell leu-
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kemia, AIDS-related Kaposi sarcoma, and CML.
Approved uses of IFN alfa-2b in cancer therapy include high-risk melanoma, follicular lymphoma, hairy cell leukemia, and AIDS-related
Kaposi sarcoma. IFNs have a complex mechanism of action. As discussed earlier, some of
these processes are immunomodulatory, antiproliferative, and antiangiogenic. IFNs modulate NK cells and macrophages. They also may
activate pathways involved with other cytokines,
such as IL-1, IL-2, IL-6, IL-8, and tumor necrosis
factor (Polovich et al., 2014). In the presence
of IFN-α, NK activity increases and becomes
more effective in destroying cancer cells. Toxicities seen with IFNs vary and are based on the
route of administration, dose, and frequency of
treatment (Polovich et al., 2014).
Side effects less likely to occur, yet cause
more concern, include depression, confusion,
and slowing of mental function (Polovich et al.,
2014). Retinal changes and elevated enzymes
are less frequent. Healthcare providers should
institute appropriate measures to monitor
patients for these more chronic yet uncommon toxicities. Because this agent is intimately
linked with multiple cells in the immune system, the side effects experienced are related to
the activation of many immune cells. For example, macrophages are activated with transcription of IFN-α (Polovich et al., 2014). These cells
are key contributors to the acute inflammatory
process. Antidepressants and nonsteroidal antiinflammatory drugs have been used to combat
these side effects (Polovich et al., 2014).

Interleukins
IL-2 is an endogenous protein and cytokine that stimulates and interacts with multiple
immune system molecules. Activated helper
T cells produce IL-2; therefore, an immune
response must already be mounted by T cells
via the recognition of an antigen or foreign
substance for IL-2 to respond. IL-2 stimulates
the production of cytotoxic T cells, NK cells,
and monocytes (Polovich et al., 2014). In addi-
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tion, it also has a role in B-cell growth, antibody
production, activation of lymphokine-activated
killer cells, and the secretion of additional ILs,
including IL-4, IL-5, and IL-6 (Polovich et al.,
2014). Many other cells in the human immune
system interact with IL-2.
Research on IL-2 began in the 1970s, and
since FDA approval of a recombinant IL-2 in
1992, it has been used for the treatment of metastatic renal cell carcinoma and metastatic melanoma (Polovich et al., 2014). Unlike the actions
of cytotoxic chemotherapy agents, the mechanism of action of IL-2 is not a direct effect of
the drug itself. The benefit of IL-2 is achieved
by the effect it has on stimulating the multitude
of immune responses in the body, thus causing
damage to cancer cells. Aldesleukin (Proleukin®) has been given alone (every eight hours
for a maximum of 14 doses) and in combination with other agents in an attempt to establish a maximum benefit (Prometheus Laboratories Inc., 2012).
Cardiovascular side effects that can occur
with IL-2 therapy are hypotension (mimicking
septic shock), tachycardia, arrhythmias, cardiomyopathy, and capillary leak syndrome. IL-1,
tumor necrosis factor, and IFN-γ are hypothesized to cause increased permeability of the vascular walls, leading to vascular leak syndrome
and fluid imbalances (Dutcher et al., 2014).
Interstitial pulmonary edema and acute respiratory distress syndrome are potential toxicities, and nurses should monitor patients
for dyspnea and changes in respiratory status (Dutcher et al., 2014). Additionally, monitoring of electrolytes, urine output, heart rate
(tachycardia), blood pressure (hypotension),
crackles or rales in lungs, cough, and wheezing
also is necessary (Dutcher et al., 2014).

Immunomodulatory Agents
Immunomodulatory drugs (IMiDs) are structural and functional analogs of thalidomide
that have shown promise for the treatment of a
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variety of indications in the hematology, oncology, inflammatory, and autoimmune settings.
IMiDs have both immunomodulatory and
antiangiogenic properties, which could lead
to antitumor and antimetastatic effects. They
have been demonstrated to possess antiangiogenic activity through inhibition of basic fibroblast growth factor, vascular endothelial growth
factor (VEGF), and tumor necrosis factoralpha–induced endothelial cell migration
because, at least in part, of inhibition of the Akt
phosphorylation response to basic fibroblast
growth factor (Zhu, Kortuem, & Stewart, 2013).
IMiDs also have a variety of immunomodulatory effects, including stimulation of T-cell proliferation; production of IL-2, IL-10, and IFN-γ;
inhibition of IL-1 beta and IL-6; and modulation of IL-12 production (Zhu et al., 2013).

Thalidomide
Thalidomide (Thalomid®) is an immunomodulatory agent that possesses immunomodulatory, anti-inflammatory, and antiangiogenic properties (Celgene Corp., 2010). It is
approved for acute treatment of the cutaneous
manifestations of moderate to severe erythema
nodosum leprosum and in combination with
dexamethasone for newly diagnosed multiple
myeloma (Celgene Corp., 2010; Waters, 1971).
Thalidomide has been used experimentally
for many years to treat a variety of autoimmune
and inflammatory diseases. In the early 1960s,
thalidomide was associated with severe birth
defects and was largely responsible for legislation in the United States and other countries to
regulate the pharmaceutical industry. The history of this lifesaving drug that was once feared
for its teratogenic (capable of causing birth
defects) effects is closely tied to the evolution of
drug testing and marketing and played a central role in the creation of modern regulations
(Stephens & Brynner, 2001).
The label for thalidomide contains two
black box warnings. The first addresses severe,
life-threatening human birth defects if tha-

lidomide is taken during pregnancy. Because
of the potential for severe birth defects, FDA
approved the marketing of thalidomide under
a restricted distribution program, the Thalomid REMS® program (formerly known as the
S.T.E.P.S.® program). This program requires
prescribers, patients, and distributing pharmacists to be registered and to agree to comply
with the program. Separate warnings exist for
prescribers, female patients, and male patients,
with detailed pregnancy testing, contraceptive
use, and education outlined (Celgene Corp.,
2010).
The second black box warning concerns
thromboembolic events. The use of thalidomide in multiple myeloma, especially in combination with dexamethasone and other chemotherapy agents, has been associated with
an increased risk of venous thromboembolic
events (Celgene Corp., 2010). Anticoagulation
agents (low-molecular-weight heparin, lowdose warfarin, full-dose warfarin with target
international normalized ratio of 2:3) or aspirin may be given to prevent the development of
blood clots (Polovich et al., 2014). The American Society of Clinical Oncology (Lyman et al.,
2013) and the Mayo Clinic (Dispenzieri et al.,
2007) have published recommendations for
venous thromboembolic event prophylaxis for
patients with cancer based on patient risk factors.

Lenalidomide
Lenalidomide (Revlimid®), a thalidomide
analog, is an immunomodulatory agent with
antiangiogenic and antineoplastic properties (Celgene Corp., 2015). It is indicated for
the treatment of patients with transfusiondependent anemia caused by low- or intermediate-1–risk myelodysplastic syndrome (based
on the International Prognostic Scoring System [IPSS]) associated with a deletion 5q cytogenetic abnormality with or without additional
cytogenetic abnormalities (Celgene Corp.,
2015; List et al., 2006). The IPSS score provides
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an indication of the risk of developing leukemia. It is based on three risk factors: the number of bone marrow blasts, the presence of one
or more cytopenias, and the presence of specific chromosomal abnormalities (cytogenetics). Each factor is assigned a point score, and
the sum total is the patient’s risk score. Risk
scores can range from 0 to 2.5 or greater and
are associated with risk categories of low (0),
intermediate-1 (0.5–1), intermediate-2 (1.5–
2), and high (2.5 or greater). Healthcare providers may use this score to decide when and
how aggressively to treat a patient with myelodysplastic syndrome (Greenberg et al., 1997).
Lenalidomide also is approved in combination with dexamethasone for the treatment
of patients with multiple myeloma who have
received at least one prior therapy (Celgene
Corp., 2015; Dimopoulos et al., 2007; Weber et
al., 2007).
Black box warnings for lenalidomide
include the potential for human birth defects,
hematologic toxicity (neutropenia and thrombocytopenia), and deep vein thrombosis and
pulmonary embolism. Lenalidomide is an analog of thalidomide and thus is a known teratogen that causes severe life-threatening birth
defects. Therefore, women should be advised
to avoid pregnancy while taking lenalidomide.
To avoid fetal exposure, lenalidomide is only
available under a special restricted distribution
program, the Revlimid REMS® program (formerly known as RevAssist®). Under this program, only registered prescribers and pharmacists can prescribe and dispense lenalidomide,
and only registered patients who meet all conditions of the program will be able to receive
the drug (Celgene Corp., 2015).
Patients with deletion 5q myelodysplastic
syndrome treated with lenalidomide have experienced significant neutropenia and thrombocytopenia. Most patients require a dose reduction or treatment delay. Patients should have
a complete blood count monitored weekly for
the first eight weeks of therapy and at least
monthly thereafter. Blood product support or
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growth factors can be used to prevent the development of hematologic toxicities (Celgene
Corp., 2015; Polovich et al., 2014).
Patients with multiple myeloma treated
with lenalidomide in combination with highdose dexamethasone experienced a significant
increase in deep vein thrombosis and pulmonary embolism that required immediate medical attention (Polovich et al., 2014; Weber et al.,
2007). As with thalidomide, guidelines for anticoagulation prophylaxis are available (Elice,
Jacoub, Rickles, Falanga, & Rodeghiero, 2008;
Lyman et al., 2013; Wiley, 2007).

Monoclonal Antibodies
The use of antibodies began with Ehrlich,
dating back to the early 1900s (Strebhardt &
Ullrich, 2008). He envisioned studying and
designing a drug that could be directed to
a specific cell structure. His aim was to find
chemical substances that have special affinities
for pathogenic organisms and would be “magic
bullets.” The therapeutic goal was to identify
agents that would directly harm the pathologic organism without causing injury to normal cells (Strebhardt & Ullrich, 2008). In 1975,
Georges Köhler and César Milstein described
the hybridoma technique for the production
of mAbs. Hybridomas are cells that have been
engineered to produce a desired antibody in
large amounts. To produce mAbs, B cells are
removed from the spleen of an animal that
has been challenged with the relevant antigen.
These B cells are fused with myeloma tumor
cells by making the cell membranes more permeable. The myeloma cells provide the immortalization for indefinite growth in culture. The
fused hybrid cells (hybridomas), being cancer cells, multiply rapidly and indefinitely and
produce large amounts of the desired antibodies (Dyer, 2001; Senter & Sievers, 2012). The
techniques for the production of mAbs represent some of the most important advances
in biomedicine, and for this, Köhler and Mil-
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stein received the Nobel Prize in Physiology
and Medicine in 1984 (Dyer, 2001). Antibodies were developed in an attempt to replicate
the endogenous antibodies our bodies produce to destroy viruses, bacteria, cancer cells,
and any substance recognized as abnormal. As
of 2015, more than 2,500 tumor antigens had
been identified via the analysis of tumor antibodies and other methods (Gubin, Artyomov,
Mardis, & Schreiber, 2015).
Murine (mouse) antibodies were the first
to be developed and studied. These antibodies are completely foreign to the human
body. Therefore, complications of murine
antibodies include the development of
hypersensitivity and anaphylactic reactions.
This limited the application of murine antibodies and led to the use of other methods
to manufacture antibodies. From this initial
scientific research, several additional types of
mAbs were developed. Chimeric antibodies are
approximately 70% human and 30% foreign,
such as murine. Humanized antibodies are
approximately 90% human, and fully humanized antibodies are 100% human. The exact
percentage depends on the specific manufactured antibody (Genentech, Inc., n.d.). The
type of antibody can be determined by looking at the ending of the generic name (see
Table 10-1). If the name of the antibody ends
in -momab, it is murine; -ximab is chimeric;
-zumab is humanized; and -umab indicates a
fully human antibody (Polovich et al., 2014;
Shuptrine et al., 2012).
When considering a receptor or antigen on
a cell surface for a therapeutic mAb target, four
principles determine whether the antigen is an
ideal target: the antigen is abundant; it has a
role in cell survival; it is not shed or cleaved from
the cell; and it is only present on the abnormal
cells (Scott, Wolchok, & Old, 2012). Vaccines
and mAbs are developed against tumor-associated antigens that have one or more of these
characteristics.
Antibodies target a specific receptor, ligand,
or growth factor (substance attaching to a

receptor that causes a cell response). If the
receptor is the target and is present on normal
cells, it will be affected by the biologic effect
of the antibody. The degree of harm depends
on the number of cancer cells and normal cells
and the amount of receptors present on these
cells (Polovich et al., 2014; Scott et al., 2012;
Shuptrine et al., 2012). Manufactured antibodies can be either conjugated or unconjugated (also referred to as naked). Conjugated
antibodies have a toxic substance attached to
them. This toxic substance is intended to cause
cell damage and can be a chemotherapy agent,
radioisotope, or toxin. Naked antibodies have
no additional substance attached to them.
Unconjugated antibodies attach themselves
to specific receptors or antigens on the cancer cells, marking them for destruction by the
immune system (Polovich et al., 2014; Shuptrine et al., 2012).
The therapeutic activity of unconjugated
mAbs can include antibody-dependent cellmediated cytotoxicity, complement-dependent
cytotoxicity, apoptosis (cell death), direct antiproliferative effects induced by a mAb binding
to the tumor cell, and prevention of ligand–
receptor binding. These antibodies prevent
rapid growth of cancer cells by blocking other
molecules from attaching to the cell. Many of
the targeted therapy agents, mAbs, and small
tyrosine kinase inhibitors are administered
until cancer progresses.
Most cancer therapies, including cytotoxic
agents and biologics, carry a risk for infusion
reactions, which vary in symptom severity from
mild flushing to potentially life-threatening
events (Polovich et al., 2014). Infusion reactions typically are mild to moderate in intensity,
develop during the infusion or several hours
thereafter, and are most commonly associated
with a complex of chills, fever, nausea, asthenia, headache, skin rash, and pruritus. Infusion
reactions are more common in chimeric mAbs.
Severe hypersensitivity reactions may occur in
patients receiving mAbs and are characterized
by acute onset of bronchospasm, hypotension,
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Table 10-1. Nomenclature of Monoclonal Antibodies
Suffix/Name

Type of Antibody

Example

-mab

Monoclonal antibody

-mo-mab

Mouse mab

-xi-mab

Chimeric mab

Cetu-xi-mab

-zu-mab

Humanized mab

Bevaci-zu-mab

-mu-mab

Human mab

Panitu-mu-mab

-tu-xx-mab

Tumor-directed xx mab

Pani-tu-mu-mab

-li-xx-mab

Immune-directed xx mab

Inf-li-xi-mab

-ci-xx-mab

Cardiovascular-directed xx mab

Beva-ci-zu-mab

-vi-xx-mab

Virus-directed xx mab

Note. Table courtesy of Dr. Axel Grothey. Adapted with permission.

urticaria, or cardiac arrest. Because such events
can be fatal without appropriate interventions,
nurses must recognize the symptoms, understand the pathology, and provide supportive
care and patient teaching (Breslin, 2007; Polovich et al., 2014).

Monoclonal Antibodies for
Hematologic Malignancies
Rituximab
In 1997, FDA approved the chimeric mAb
rituximab for the treatment of patients with
indolent lymphoma who had failed previous
therapy, making rituximab the first therapeutic
antibody to receive approval. The clinical utility of rituximab has outreached its initial indication. Its wide-ranging application in lymphoproliferative disorders is based on laboratory
studies and clinical trials, resulting in its acceptance by medical oncologists for the treatment
of B-cell malignancies. This section of the chapter will focus on the hematologic indications.

Rituximab (Rituxan®) is a chimeric human
mAb directed against the CD20 antigen found
on the surface of B lymphocytes (Biogen Idec
Inc. & Genentech, Inc., 2012). CD20 is a B-cell–
specific surface protein. It is expressed in the
pre-B stage and later stages of development,
but not on lymphoid stem cells. The expression
of CD20 continues through B-cell maturation
until the plasmacytoid immunoblast phase,
while it is only weakly expressed on plasma
cells. CD20 is an ideal antibody target for several reasons (Maloney, 2012; Weiner, Surana, &
Wang, 2010): it is integral in the initiation of
the cell cycle and in differentiation of the cell,
it does not internalize into the cell after antibody binding, and it does not shed into the circulation.
CD20 is expressed on most malignant B cells,
with nearly 90% of B-cell lymphomas expressing the CD20 antigen. B-cell acute lymphoblastic leukemia (ALL) is CD20 positive in about
50% of cases. Approximately 20% of multiple
myelomas express the CD20 antigen, generally in a weak pattern (Maloney, 2012; Weiner
et al., 2010). Most cases of Waldenström mac-
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roglobulinemia appear to be CD20 positive.
B-cell CLL is usually CD20 positive, but CD20
is less densely expressed in small lymphocytic
lymphoma and CLL than in many other B-cell
malignancies (Maloney, 2012; Weiner et al.,
2010).
Rituximab is indicated for the treatment
of patients with relapsed or refractory, lowgrade or follicular, CD20-positive, B-cell nonHodgkin lymphoma (NHL) as a single agent;
for previously untreated diffuse large B-cell,
CD20-positive NHL in combination with
CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone) or other anthracycline-based chemotherapy regimens; for previously untreated follicular, CD20-positive,
B-cell NHL in combination with CVP (cyclophosphamide, vincristine, and prednisone)
chemotherapy; and for the treatment of nonprogressing (including stable disease), lowgrade, CD20-positive, B-cell NHL as a single
agent after first-line CVP chemotherapy (Biogen Idec Inc. & Genentech, Inc., 2012; Maloney, 2012).
Rituximab is given as a single agent or combined with chemotherapy. The rationale for
combining chemotherapy with rituximab
stems from the independent clinical activity
and mode of action of each modality, the lack
of overlapping toxicity profiles, and the in vitro
evidence that rituximab may potentially sensitize lymphoma cells to chemotherapy (Maloney, 2012; Polovich et al., 2014).
Rituximab is well tolerated. Common side
effects include fever, headache, rigors, nausea, itching, hives, cough, sneezing, arthralgia, upper respiratory tract infection, and
cytopenias. Other possible side effects of rituximab administration include hepatitis B virus
reactivation, angina, and irregular heartbeat.
Rituximab can increase the rate of infections
in patients with cancer (Biogen Idec Inc. &
Genentech, Inc., 2012; Polovich et al., 2014).
Rituximab can cause serious side effects,
including infusion reactions, such as hives,
swelling, dizziness, blurred vision, drowsiness,

headache, cough, wheezing, or trouble breathing. Tumor lysis syndrome, caused by the fast
breakdown of certain types of cancer cells, can
cause kidney failure and result in the need
for dialysis treatment. Severe cutaneous reactions, such as painful sores on the skin or in the
mouth, ulcers, blisters, or peeling skin, have
been observed (Biogen Idec Inc. & Genentech,
Inc., 2012; Polovich et al., 2014).
Progressive multifocal leukoencephalopathy, a rare brain infection that usually causes
death or severe disability, has been observed
on rare occasions in patients treated with rituximab plus combination chemotherapy or as
part of a hematopoietic stem cell transplantation. The pathophysiology of rituximab-associated progressive multifocal leukoencephalopathy is unclear, particularly with respect to the
role of rituximab. The mechanism underlying viral reactivation following rituximab treatment is likely to be more complex than B-cell
depletion (Paolo et al., 2014).

Alemtuzumab
Alemtuzumab (Campath®) is a humanized mAb directed against CD52, an antigen
expressed by B and T cells, as well as monocytes and granulocytes (Genzyme Corp., 2014).
The cell surface of this mAb is relatively specific for lymphocytes and is neither shed nor
internalized, making it an attractive target
for antibody-directed immunotherapy. The
mechanism of action is not completely understood but involves a number of effects, including complement-mediated cell lysis, antibodydependent cellular toxicity, and induction of
apoptosis. Alemtuzumab has shown efficacy in
CLL, with an approved indication as a single
agent in the treatment of B-cell CLL (Genzyme
Corp., 2014).
Alemtuzumab is given intravenously at an
escalated dose. Most infusion-related side
effects are mild to moderate and generally
occur during the first week of treatment. Rigors,
fever, nausea, vomiting, and low blood pressure
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are common during alemtuzumab treatment
and may occur during infusion. These effects
can be lessened with premedication of diphenhydramine and acetaminophen, as well as gradual dose escalation (Genzyme Corp., 2014; Pazdur, 2013).
Nurses should instruct patients to immediately report symptoms such as bleeding, easy
bruising, occurrence of small reddish or purple blood spots on the body (petechiae or purpura), paleness, weakness, or fatigue. They also
should report any symptoms of infection to the
doctor immediately. Other reported side effects
include rash, shortness of breath, coughing,
diarrhea, hives, headache, loss of appetite, itching, sweating, dizziness, and abdominal pain
(Genzyme Corp., 2014; Pazdur, 2013).
Allopurinol should be given with the first
treatment for prevention of tumor lysis syndrome. Trimethoprim-sulfamethoxazole (or
the therapeutic equivalent) for Pneumocystis jiroveci pneumonia (formerly named Pneumocystis
carinii pneumonia) prophylaxis and famciclovir (or the therapeutic equivalent) for herpes
virus prophylaxis also should be administered
with alemtuzumab (Genzyme Corp., 2014; Pazdur, 2013).

Radiolabeled Anti-CD20 Monoclonal
Antibodies
Radiolabeled mAbs have gone through a
long developmental process but have emerged
as effective therapeutics, most notably in hematologic malignancies, especially lymphoma.
Although solid tumor therapy holds some
promise, this area has shown much slower
progress than lymphomas, in part because
these tumors are less radiosensitive. The concept of radioimmunotherapy (RIT) is that
tumor-specific radioactively labeled mAbs will
specifically target tumors, allowing IV delivery.
Consequently, specific targeted delivery of radiation energy to the tumor will occur. The concept is quite similar to that of external beam
radiation, which is to maximize tumor radia-
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tion dose while keeping the normal tissue dose
below toxic levels (Jacene & Wahl, 2014; Maloney, 2012; Polovich et al., 2014).
The most commonly used radionuclides that
have been linked to murine mAbs for administration of RIT are iodine-131 (131I), yttrium-90
(90Y), and copper-67. The mAb is primarily
used to focus the radiation on the target cell
population while sparing the nearby normal
tissue. RIT is a conjugated mAb that is connected or joined with a radioisotope. It destroys
the antibody present on B cells but also delivers radiation, which causes a cross-fire effect,
killing neighboring cells that may not express
the CD20 antigen. The use of RIT has demonstrated tumor regression in patients with NHL
with very few side effects in normal organs,
except for myelosuppression caused by irradiation of the bone marrow (Jacene & Wahl, 2014;
Maloney, 2012).
Proper patient selection criteria for RIT are
crucial and include bone marrow involvement
of less than 25% with a reasonably healthy bone
marrow reserve and overall cellularity greater
than 15%. In addition, a circulating platelet
count greater than 100,000/mm3 and an absolute neutrophil count greater than 1,500/mm3
are required to safely administer RIT (Glaxo
SmithKline, 2013).
Two radioimmunoconjugates are available
commercially: 90Y ibritumomab tiuxetan (Zevalin®) and 131I tositumomab (Bexxar®) (GlaxoSmithKline, 2013; Spectrum Pharmaceuticals,
Inc., 2013). Both are FDA-approved for use in
relapsed follicular lymphoma and transformed
lymphoma. 90Y ibritumomab tiuxetan is also
approved for previously untreated follicular
lymphoma in patients who achieved a complete
or partial response after frontline chemotherapy (Spectrum Pharmaceuticals, Inc., 2013).
Both agents are administered on an outpatient
basis in which the patient receives two doses
approximately one week apart. The unconjugated (or cold) antibody dose is always administered first, followed by the radioactive dose,
called the conjugated (or hot) dose, one week
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later (GlaxoSmithKline, 2013; Spectrum Pharmaceuticals, Inc., 2013).
Ibritumomab tiuxetan is a murine antibody
and, when attached to yttrium, is a beta emitter.
Rituximab (the cold or unconjugated antibody)
is given on day 1 followed by an indium-111
dose of ibritumomab for imaging. Scans are
performed 48–72 hours after the ibritumomab
infusion to ensure biodistribution. On day 7 or
8, unlabeled rituximab is given again, followed
by the therapeutic (conjugated or hot) dose of
ibritumomab (Spectrum Pharmaceuticals, Inc.,
2013). Tositumomab is attached to 131I, which
emits beta and gamma radiation. The treatment plan is similar to that of ibritumomab with
a few exceptions. RIT using 131I tositumomab is
administered over seven to eight days. On day
1, tositumomab (the cold or unconjugated antibody) is given followed by a radiolabeled dose
of tositumomab, which is used for scanning.
Scans are performed on days 0, 2–3, and 6–7 to
ensure proper dosing. The therapeutic dose of
tositumomab is administered within 7–14 days
of the dosimetric dose and consists of 450 mg
of tositumomab followed by a 20-minute infusion of the patient-specific dose of 131I tositumomab (GlaxoSmithKline, 2013; Goldsmith,
2010; Polovich et al., 2014; Spectrum Pharmaceuticals, Inc., 2013).
Specific patient teaching is important for
ibritumomab tiuxetan, including contact precautions regarding body fluids for the first
three days after treatment. Good hand washing
should be maintained at all times, particularly
during the first week after treatment completion. Barrier precautions should be maintained
during sexual intercourse for as long as one
year after treatment. Because tositumomab is
a beta and a gamma emitter, patients receive
potassium iodide before and after treatment
to protect against the development of thyroid
abnormalities (GlaxoSmithKline, 2013; Goldsmith, 2010; Spectrum Pharmaceuticals, Inc.,
2013).
Patients treated with RIT should sleep alone
in a separate bed for four to seven days after

treatment, maintain a distance of at least six
feet from children and pregnant women, and
limit exposure to others when traveling in a
car. Laundry must be washed separately, and
patients should avoid having sexual contact for
at least four to seven days after tositumomab
administration. RIT-induced myelosuppression requires hematologic supportive care for
as long as three months after treatment (Goldsmith, 2010).

Monoclonal Antibodies for
Solid Tumors
Epidermal Growth Factor Receptor
Family
The epidermal growth factor receptors
(EGFRs) are some of the most studied receptors. Several biotherapy agents exist that target
either the receptors or their internal pathways.
A basic review of EGFRs is helpful in understanding the application of the biotherapy
agents that target these receptors or pathways.
Members of the human epidermal growth
factor receptor (EGFR, HER, ErbB) family include HER1 (EGFR1 and ErbB1), HER2
(ErbB2, neu), HER3 (ErbB3), and HER4
(ErbB4) (Eccles, 2011). Molecules may be
identified by more than one name, often resulting in confusion.
In general, HER family receptors have three
functional units. The extracellular portion is the
part that sticks out of the cell membrane and is
on the surface of the cell. The transmembrane
surface is the portion that holds the receptor in
place within the cell membrane. The intracellular surface is the portion on the receptor that
is inside the cell (Eccles, 2011). They become
activated after a ligand molecule attaches to
one of the receptors. Specific ligands attach to
particular receptors. Epidermal growth factor,
transforming growth factor-alpha, and neuregulins are ligands that can bind to HER family
receptors (Eccles, 2011). One exception is the
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HER2 receptor, as it does not have any known
ligands. Regarding the other HER family receptors, attachment of the ligand to the receptor
causes the receptor to dimerize, or bind with
another member of the HER family. Although
HER2 does not have any ligands, it can adopt
conformational changes, leading the receptor
to dimerization (Eccles, 2011). Dimerization
causes activation of the receptor, leading to
signaling within internal cell pathways, and in
some cases, allows for the receptor to be drawn
into the cell.
Homodimerization occurs when one type
of receptor dimerizes with another identical
receptor (e.g., HER1 and HER1). Heterodimerization arises when the receptor dimerizes with a different HER partner, such as
HER1 and HER2. Typically, heterodimerization causes more pronounced cellular activity
(Eccles, 2011).
In cancer, overexpression and dysregulation of EGFR have been found in many tumor
types, including head and neck, lung, breast,
pancreatic, prostate, colorectal, ovarian, and
glioblastoma (Mitsudomi & Yatabe, 2010).
Increased expression of the extracellular receptor, ligands, amplification of the intracellular
gene, and mutations of receptors and genes
can direct the aberrant cell activity (Kreamer &
Riordan, 2015; Mitsudomi & Yatabe, 2010). See
Figure 10-1 for patient resources.

Cetuximab
Cetuximab (Erbitux®) is a chimeric antibody
that targets EGFR1 (ImClone LLC, 2016; Polov-
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ich et al., 2014). It is approved for use in treating locally advanced oral squamous cell carcinoma of the head and neck in combination
with radiation therapy or in patients who have
progressed after a platinum therapy; as a single
agent in patients with EGFR-expressing metastatic colorectal cancer after failure of both
irinotecan and oxaliplatin-based therapies or
in those intolerant to irinotecan-based treatments; and in patients with metastatic colorectal cancer who are refractory to irinotecanbased therapy in combination with irinotecan.
Of interest, patients in the middle-southern
part of the United States have an increased incidence of severe reactions to cetuximab (Berg,
Platts-Mills, & Commins, 2014). Recent studies
revealed that a new IgE antibody response to
α-gal, a carbohydrate found in meats, is associated with an immediate-onset anaphylaxis during first exposure to IV cetuximab. The study
results suggest that a bite from a certain variety
of ticks causes IgE antibody responses to α-gal
in the United States (Berg et al., 2014).
Patients receiving cetuximab can experience serious infusion reactions such as bronchospasm, angioedema, hypotension, and urticaria (ImClone LLC, 2016; Polovich et al.,
2014). Ninety percent of the severe reactions
occurred with the first infusion (ImClone LLC,
2016). Hypomagnesemia can occur in patients
with low baseline serum magnesium, seven or
more cetuximab administrations, and concurrent administration of platinum, such as cisplatin or carboplatin (Enokida, Suzuki, Wakasugi,
Yamazaki, & Tahara, 2014; ImClone LLC, 2016;
Polovich et al., 2014). Monitoring for electro-

Figure 10-1. Patient Resources for Epidermal Growth Factor Receptor Inhibitor Toxicities
• CancerConnect.com: Relief for Side Effects to Skin For Patients Taking EGFR Inhibitors: http://news.cancerconnect
.com/relief-side-effects-skin-patients-egfr-inhibitors
• Cancer.Net: Navigating Cancer Care: Side Effects: www.cancer.net/navigating-cancer-care/side-effects
• National Cancer Institute: About Cancer: www.cancer.gov/about-cancer
• National Cancer Institute: Biological Therapies for Cancer: www.cancer.gov/about-cancer/treatment/types/immuno
therapy/bio-therapies-fact-sheet
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lyte imbalances, including hypomagnesemia,
hypocalcemia, and hypokalemia, is encouraged.
Patients with a history of myocardial infarction,
congestive heart failure, or arrhythmia should be
evaluated for the risk versus benefit of therapy,
as hypomagnesemia is associated with increased
cardiac events (Polovich et al., 2014).

Panitumumab
Panitumumab (Vectibix®) is a humanized
antibody that also binds to EGFR (Amgen Inc.,
2015b). This molecule, an IgG2 antibody, is
structurally different from cetuximab, an IgG1
antibody. It is indicated as a single agent in the
treatment of progressive metastatic colorectal cancer or after failure of fluoropyrimidine,
oxaliplatin, and irinotecan regimens. The mechanism of action for panitumumab works by preventing the activation of the EGFR and intracellular signaling pathways. If a KRAS mutation
exists, the signaling will occur and the benefit
of panitumumab is minimized (U.S. FDA Center for Drug Evaluation and Research, 2016).
In one retrospective review, the results of three
treatment regimens suggested that patients
with mutant KRAS codon 12 or 13 in metastatic
colorectal cancer are unlikely to benefit from
panitumumab treatment. Panitumumab therapy should target patients with the wild-type
(normal) KRAS gene in metastatic colorectal
cancer (Peeters et al., 2013; U.S. FDA Center for
Drug Evaluation and Research, 2016).
Hypomagnesemia requiring oral or IV
replacement can occur in up to 2% of treated
patients (Amgen Inc., 2015b; Polovich et al.,
2014). Monitoring of magnesium levels is
required with panitumumab. Potential severe
reactions include infusion reactions and severe
skin toxicities with fissures and abscesses (Polovich et al., 2014).

Trastuzumab
Trastuzumab (Herceptin®) is a humanized mAb that targets HER2 (Genentech,

Inc., 2016). It is estimated that HER2 is overexpressed in 20%–25% of all breast cancers
(Untch et al., 2010). Overexpression is associated with a poorer prognosis, more aggressive
disease, and less response to traditional chemotherapies (Untch et al., 2010). Trastuzumab
was approved in the United States in 2006 for
the adjuvant treatment of high-risk, early-stage,
HER2-positive breast cancer as a single agent
after multimodality anthracycline-based therapy, or as part of a treatment regimen consisting of doxorubicin, cyclophosphamide, and
either paclitaxel or docetaxel or in combination with docetaxel and carboplatin. In the
metastatic setting, the indication is as a single
agent for the treatment of patients with HER2overexpressing breast cancer after receiving
one or more chemotherapy regimens for metastatic disease, or as first-line treatment with
paclitaxel (Genentech, Inc., 2016).
The most commonly reported side effects
include fever, nausea, vomiting, infusion reactions, diarrhea, infections, increased cough,
headache, fatigue, dyspnea, rash, neutropenia, anemia, and myalgia. Serious toxicities can
occur with trastuzumab therapy, including subclinical and clinical heart failure manifested by
cardiac heart failure or decreased left ventricular ejection fraction (LVEF) (Bourdeanu &
Luu, 2013; Genentech, Inc., 2016; Polovich et
al., 2014). Risk for increased cardiac dysfunction occurs when trastuzumab is given concurrently with anthracyclines. LVEF should be
evaluated before the initiation of treatment,
every three months during therapy, and every
six months after completion of therapy. The
frequency of monitoring should be increased
if the patient’s LVEF status changes. A fourto sixfold increase in symptomatic myocardial
dysfunction occurs in patients on trastuzumab
(Ewer & Ewer, 2010). Trastuzumab also has
been shown to induce cardiotoxicity in patients
with HER2-positive metastatic esogastric cancers with a higher asymptomatic risk than in
those with breast cancer (Martin-Babau et al.,
2016).
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Specific recommendations about temporarily or permanently holding treatment based on
LVEF measurements are found in the package
insert. Serious infusion reactions, such as pulmonary toxicities, have been documented. In
the majority of cases, these occur within the
first 24 hours of administration. Interruption of
therapy is required for patients who experience
dyspnea or significant hypotension. Discontinuation is appropriate in the occurrence of anaphylaxis, angioedema, interstitial pneumonitis,
or acute respiratory distress syndrome (Genentech, Inc., 2016; Polovich et al., 2014).

Bevacizumab
Bevacizumab (Avastin®) is a humanized
mAb that differs from the early antibodies that
were approved in that it targets a growth factor (or ligand), VEGF, rather than a receptor
(or antigen) on the outside surface of a cell
(Genentech, Inc., 2015). VEGF is essential in
stimulating the production of new blood vessels for the tumor from the established vascular system. Many cancers produce VEGF. Bevacizumab binds to VEGF, thus stopping it from
attaching to endothelial cells, and is hypothesized to prevent the formation of new blood
vessels and regress existing abnormal vascularity (Hanahan & Weinberg, 2011). Increased
permeability of the blood vessels occurs as a
result of the activated VEGF signaling the and
the immature vascular system. This increased
permeability allows fluid, plasma proteins, and
other molecules to escape from the blood vessel, thereby creating an abnormal increase in
pressure (Hanahan & Weinberg, 2011).
Bevacizumab was the first drug approved
that is considered an antiangiogenic agent. It
has been approved for the treatment of the following (Genentech, Inc., 2015):
••First- and second-line metastatic colorectal
cancer with IV 5-fluorouracil-based therapy
••First-line metastatic, locally advanced, or recurrent lung cancer (non-small cell nonsquamous
type) with carboplatin and paclitaxel
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••First-line metastatic HER2-negative breast
cancer with paclitaxel in patients who have
not previously had chemotherapy for metastatic disease
••Metastatic renal cell carcinoma in combination with IFN-α
••Glioblastoma in patients who have progressed
after prior therapy
The incidence and severity of toxicities seen
with bevacizumab vary based on the chemotherapy regimen and the cancer that is being
treated. Women considering treatment with an
antiangiogenic agent should be instructed to
avoid pregnancy because of the potential harm
to fetal development (Azim, Azim, & Peccatori,
2010). Arterial thromboembolic events, including cerebral infarction, transient ischemic
attacks, myocardial infarction, and angina, are
among the more serious potential side effects.
In a pooled analysis, the incidence of arterial
thromboembolic events was 4.4% for bevacizumab plus chemotherapy versus 1.9% for chemotherapy alone. The risk (8.5%) is greater
for those older than age 65 (Genentech, Inc.,
2015). GI perforation also has occurred and is
more common in trials with colorectal cancer.
In one breast cancer study (Miller et al., 2007),
the incidence of GI perforation was 0.5% versus 0%–3.7% across all studies. Severe and fatal
hemorrhage has been observed with bevacizumab. This may include hemoptysis, GI bleeding, hematemesis, epistaxis, central nervous
system hemorrhage, and vaginal bleeding. The
range for hemorrhage of grade 3 or greater
listed in the package insert for all indications is
1.2%–4.6% (Genentech, Inc., 2015). Reversible
posterior leukoencephalopathy syndrome has
been reported (less than 0.1% in clinical studies), and symptoms can include visual and neurologic changes, headache, seizure, lethargy,
blindness, confusion, and mild to severe hypertension (Genentech, Inc., 2015). It is diagnosed
by magnetic resonance imaging, and its development necessitates discontinuation of bevacizumab. Since the approval of bevacizumab for
the treatment of metastatic colorectal cancer in
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October 2003, other agents, such as sorafenib
and sunitinib, that target multiple pathways,
including antiangiogenic pathways, have been
developed and approved (Bayer HealthCare
Pharmaceuticals Inc., 2014; Pfizer Inc., 2015c).
Recent study results indicate bevacizumab
also may be able to profile certain side effects.
These include hypertension, vascular imaging,
and polymorphisms affecting components of
the VEGF pathway in patients receiving bevacizumab (Jubb & Harris, 2010).

Vaccines
The concept of using vaccines to target cancer has been of medical interest for decades.
Therapeutic cancer vaccines attempt to destroy
the malignancy via the restoration and upregulation of the immune system. Developing vaccines against pathogens is more likely
than developing a therapeutic cancer vaccine
because antigens on pathogens are found only
on a particular pathogen and not on normal
cells. Antigens on normal cells that remain a
component of the tumor cell may not be recognized as foreign by the immune system,
thus providing some cancer cells with protection because the immune system has previously
identified these antigens as normal (Gajewski,
Schreiber, & Fu, 2013).
Developing a vaccine that is lethal to tumors,
spares normal cells, and does not elicit an autoimmune response is a complex issue. The goal
of cancer vaccines is to stimulate the patient’s
immune system to fight or destroy the tumor
(Hammerstrom, Cauley, Atkinson, & Sharma,
2011; Liu, 2011). This can be achieved by (a)
protecting the body against the pathogens that
can cause cancer, (b) enhancing or stimulating
the body’s immune system, and (c) heightening immunosurveillance by the body’s immune
system.
Currently, two therapeutic cancer vaccines
are approved in the United States. In 2010,
sipuleucel-T (Provenge®) was the first to be

approved for use in some men with metastatic
prostate cancer. In October 2015, talimogene
laherparepvec (T-VEC, or Imlygic®), an oncolytic virus therapy, was approved by FDA for
the treatment of some patients with metastatic
melanoma that cannot be surgically removed.
This vaccine is injected directly into melanoma
tumors to both infect and lyse cancer cells.
Of note, T-VEC also causes responses in noninjected lesions, suggesting, much like other
anticancer vaccines, it triggers an antitumor
immune response (NCI, 2015).
Three human papillomavirus vaccines have
received FDA approval: Gardasil® (strains 6, 11,
16, and 18), Gardasil 9® (strains 6, 11, 16, 18,
31, 33, 45, 52, and 58), and Cervarix® (strains
16 and 18) (GlaxoSmithKline, 2011; Merck &
Co., Inc., 2011, 2016a). These human papillomavirus strains are associated with future development of cervical, anal, penile, and head and
neck cancer. Hepatitis B vaccines are available
for infants, young children, and adults (Centers for Disease Control and Prevention, 2016).
Hepatitis B is associated with liver cancer.
Cancer vaccine studies can be found for virtually every tumor type: dendritic vaccines for
non-small lung cancer, lymphoma, and prostate cancer; multipeptide vaccines for melanoma and metastatic breast cancer; and allogeneic vaccines for prostate cancer. At least 15
new vaccines are in phase III clinical trials (see
NCI, 2015, for additional information about
these agents).

Intracellular Targeted
Therapies
As the biology of cancer becomes better
understood, other therapies in addition to biotherapies are being developed to target the various elements of the molecular biology of the
cancer. Targets include cell signaling pathways
to the nucleus, cascades of events within the
cell, and mutations in specific proteins causing altered cell function with overexpression of
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membrane-bound tyrosine kinase receptors or
overactivation of the cell signal in the absence
of growth factors. These targeted treatments
are part of precision medicine and work to control the specific causes of cancer cell growth,
division, and spread.
Some therapies are both immunotherapies
and small molecule targeted therapies. For
instance, the growth signal inhibitors include
trastuzumab (mAb) for breast cancer and imatinib (small molecule) for chronic myeloid leukemia (American Cancer Society, 2014). In
patients with cancer, certain growth factors,
such as VEGF, promote growth of the malignant tumor. One type of growth factor inhibitor, bevacizumab, blocks the ability to promote this blood vessel growth (angiogenesis)
and causes tumor lysis. This targeted therapy is
used to treat colorectal, kidney, and lung cancers (American Cancer Society, 2014).
Another group of targeted therapies is the
apoptosis-inducing drugs. When normal cells
have accumulated too much damage in their
DNA, they induce programmed cell death,
or apoptosis. Cancer cells have been reprogrammed to avoid this normal pathway for cell
death and become immortalized, thus allowing
them to continue to replicate and divide, accumulating further DNA damage.

Small Molecules—Tyrosine
Kinase Inhibitors
The receptor tyrosine kinases are primary regulators of cellular processes that are critical to
homeostasis and the prevention of cancer. Proliferation and differentiation, cell survival and
metabolism, cell migration, and cell cycle control processes are all included and easily identifiable as the mechanisms of escape for malignant transformation (Lemmon & Schlessinger,
2010). The receptor tyrosine kinase family comprises 20 subtypes. All receptor tyrosine kinases
bind on the extracellular surface and have at
least one transmembrane molecule and a cyto-
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plasmic tyrosine kinase that comes together
(dimerization) to activate the intracellular signaling pathway. Once activated, the signaling
pathway carries the cellular information and
instruction for specific cellular activity to occur
(Lemmon & Schlessinger, 2010).
Protein kinase inhibitors are small molecules that work by blocking the binding site on
the intracellular portion of a receptor. Adenosine triphosphate (ATP) attaches to a binding
site on the intracellular portion of the cell, continuing the cellular instruction to various pathways into the nucleus of the cell. In the treatment of cancer, small tyrosine kinase inhibitors
are agents designed to enter the cell membrane and bind at the ATP binding site. This
binding prevents cellular instructions to specific pathways such as proliferation, apoptosis,
metabolism, differentiation, or cell survival. As
mentioned earlier, overexpression of ligands,
receptors, genes, and mutations can cause
aberrant cell signaling. Ultimately, this can
result in uncontrolled proliferation, the prevention of apoptosis, inhibition of tumor suppressor genes, increased cell motility, and irregular metabolism (Lemmon & Schlessinger,
2010). Several intracellular signaling pathways exist. Specific pathways are dysfunctional
in certain cancers; some of the receptors have
redundant pathways or more than one pathway. Many of these pathways interact with each
other. Some of the small tyrosine kinase agents
block one pathway, whereas other agents interrupt more than one pathway. Because of the
multiple pathways and complexities, it is not
possible to explain all the pathways in detail.
A sampling of these agents is reviewed in this
chapter. A common aspect of these agents is
that they are administered orally. This presents
some unique toxicities and nursing considerations. Many of these agents are metabolized
by cytochrome P450 (CYP) isoenzymes, primarily CYP3A4 in the liver. Specific criteria exist
for medications to avoid overdosage or underdosage of small molecule biotherapy agents
(Polovich et al., 2014). One unique complica-
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tion of tyrosine kinase inhibitors recently identified is posterior reversible encephalopathy
syndrome, which is manageable if identified
early (Przybylyski & Esper, 2016). A thorough
review of prescription medications, over-thecounter products, and herbal agents is necessary to prevent any potential drug–drug interactions. Teaching patients about the unique
side effects and providing detailed instructions
for taking these oral agents are essential. Many
of the products have teaching tools and programs, and resources are available from the
Oncology Nursing Society and other organizations (Polovich et al., 2014) (see Figures 10-2
and 10-3).

Tyrosine Kinase Inhibitors for
Hematologic Malignancies
Imatinib Mesylate
Imatinib mesylate (Gleevec®) has changed
the treatment of CML with improvement in
survival in all three phases—chronic, accelerated, and blast (Novartis Pharmaceuticals
Corp., 2015). Unlike traditional chemotherapy, which is usually nonspecifically cytotoxic,
imatinib specifically targets the underlying
Figure 10-2. Implications for Practice for
Oral Cancer Agent Adherence
• Promote adherence to oral agents for cancer by
enacting patient feedback and monitoring, as well
as multicomponent interventions.
• Use automated voice recordings and text messages
and treat depression to promote adherence to oral
agents.
• Implement evidence-based interventions in the clinical practice within the context of the institution to
promote adherence to oral agents.
Note. From “Putting Evidence Into Practice: Evidence-Based
Interventions for Oral Agents for Cancer,” by S.L. Spoelstra
and H. Sansoucie, 2015, Clinical Journal of Oncology Nursing, 19(Suppl. 3), p. 66. Copyright 2015 by Oncology Nursing
Society. Reprinted with permission.

Figure 10-3. Teaching Considerations for
Oral Agents
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Complexity of medication regimen
Oral medication calendar
Electronic medication reminders
Alarm reminders, vibrating watches, audio and
visual alarms
What to do when a dose is missed
Pill boxes (glowing, vibrating, and alarming pill
boxes are now available)
Drug–drug interactions
Updated list of patient-assistance websites
List of common side effects with related symptom
management sheet
Handling of oral medications in the home
Patient diary
Pill count during patient’s office visits
Tear sheets with information on when and how to
take medications
Oncology Nursing Society’s Oral Adherence Toolkit:
www.ons.org/practice-resources/toolkits/oral
-adherence
Some websites to consider:
–– American Cancer Society, Oral Chemotherapy:
What You Need to Know: www.cancer.org/treat
ment/treatmentsandsideeffects/treatmenttypes/
chemotherapy/oral-chemotherapy.html
–– Multinational Association for Supportive Care in
Cancer Oral Agent Teaching Tool (MOATT): www
.mascc.org/mc/page.do?sitePageId=89760

Note. Based on information from Burhenn & Smudde, 2015;
Schneider et al., 2011; Spoelstra & Sansoucie, 2015.

molecular cause of certain types of cancer (Cilloni & Saglio, 2012). Imatinib is a potent and
selective inhibitor of tyrosine kinase–signaling
enzymes, including a fusion protein of abl with
breakpoint cluster region (Bcr-Abl), stem cell
or steel factor receptor (c-Kit), and plateletderived growth factor (PDGF) receptors (Cilloni & Saglio, 2012). Imatinib inhibits the activity of protein tyrosine kinase by binding to the
kinase domain, thereby inhibiting signaling
activity within malignant cells and promoting
cell death. The translocation of genetic material between chromosomes 9 and 22 results
in the formation of the Philadelphia chromosome, characterized by the creation of the BCR-
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ABL gene. This gene is transcribed into a protein with tyrosine kinase activity and causes
abnormal cellular reproduction. Imatinib
mesylate interferes with cellular proliferation
and induces apoptosis of BCR-ABL cells (Cilloni & Saglio, 2012).
Identification of the molecular cause of
CML, the activation of an intracellular protein tyrosine kinase, (Bcr-Abl), provided the
conceptual underpinnings for this therapeutic approach (Cilloni & Saglio, 2012). Inhibition of Bcr-Abl tyrosine kinase activity by imatinib in the treatment of CML has been shown
to be effective and well tolerated and to lead
to an improved quality of life. Imatinib currently is approved for several oncology indications, including all phases of Ph+ CML in
adults, Ph+ CML in chronic phase in children,
Ph+ ALL, myelodysplastic syndrome associated with PDGFR gene rearrangements, myeloproliferative neoplasms, and Kit+ GISTs (Cilloni & Saglio, 2012; Novartis Pharmaceuticals
Corp., 2015).
As with most treatments for cancer, the
benefits of imatinib come with occasional
adverse effects that must be managed in order
to improve patients’ quality of life and promote adherence to therapy. Adverse effects in
patients receiving imatinib typically are mild
to moderate in severity, are dose related, and
often diminish over time with continued use
(Cilloni & Saglio, 2012; Novartis Pharmaceuticals Corp., 2015).
Side effects usually are manageable without
dosage reduction or permanent discontinuation. Minimal side effects have been reported
with imatinib use and include edema, nausea, vomiting, myelosuppression, rash, muscle
cramping, and bone pain. Serious side effects
such as severe edema, pleural effusion, ascites,
pulmonary edema, and rapid weight gain, have
been reported and can be managed by holding imatinib, giving diuretics, and providing
supportive measures (Barnes & Reinke, 2011;
Novartis Pharmaceuticals Corp., 2015; Polovich
et al., 2014).
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Symptom management includes antiemetics for nausea, diuretics for edema in lower
extremities and the periorbital area, and hemorrhoid preparation wipes or ice packs for periorbital edema (Polovich et al., 2014). Most
patients experience intermittent diarrhea that
is well controlled with antidiarrheal agents.
Bone pain, as well as hand and foot cramps, can
be relieved by drinking tonic water and using
nonsteroidal anti-inflammatory drugs (Polovich et al., 2014). Skin rashes are well managed
with topical and systemic steroids (Polovich et
al., 2014). If myelosuppression or liver dysfunction occurs, imatinib should be discontinued
until symptoms resolve; the drug can then be
resumed at a decreased dosage (Novartis Pharmaceuticals Corp., 2015).
Patients should take imatinib with food
and a large glass of water and should remain
upright for 30 minutes to prevent reflux and
vomiting. Patients should avoid grapefruit
products and alcohol because of possible liver
toxicity and CYP interaction (Novartis Pharmaceuticals Corp., 2015). Some commonly
used drugs may interact with imatinib, including acetaminophen and acetaminophencontaining products, warfarin, erythromycin, and phenytoin (Novartis Pharmaceuticals
Corp., 2015).

Dasatinib
Dasatinib (Sprycel®) is indicated for the
treatment of adults with chronic, accelerated, myeloid, or lymphoid blast phase CML
with resistance or intolerance to prior therapy
including imatinib (Bristol-Myers Squibb Co.,
2015). The effectiveness of dasatinib is based
on hematologic and cytogenetic response rates.
Dasatinib also is indicated for the treatment of
adults with Ph+ ALL with resistance or intolerance to prior therapy (Bristol-Myers Squibb
Co., 2015). Primary care providers need to follow patients receiving first- or second-generation tyrosine kinase inhibitors because unforeseen toxicities may surface, requiring accurate
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assessment, evaluation, and management (Cilloni & Saglio, 2012).
Myelosuppression is common in all patient
populations taking dasatinib. The frequency
of grade 3 or 4 neutropenia, thrombocytopenia, and anemia is higher in patients with
advanced phase CML or Ph+ ALL. In patients
who experience severe myelosuppression,
recovery generally occurs following dose interruption or reduction (Bristol-Myers Squibb
Co., 2015; Cilloni & Saglio, 2012; Polovich et
al., 2014).
Elevations of transaminase or bilirubin,
hypocalcemia, and hypophosphatemia have
been reported in patients with all phases of
CML but occurred with greater frequency
in patients with myeloid or lymphoid blast
phase CML and Ph+ ALL. Elevations in transaminase or bilirubin usually were managed
with dose reduction or interruption. Patients
developing grade 3 or 4 hypocalcemia often
had recovery with oral calcium supplementation (Bristol-Myers Squibb Co., 2015; Cilloni
& Saglio, 2012; Polovich et al., 2014). Certain
drugs may increase dasatinib plasma concentrations, including CYP3A4 inhibitors. In
patients receiving treatment with dasatinib,
close monitoring for toxicity and dose reduction should be considered if systemic administration of a potent CYP3A4 inhibitor cannot be avoided (Bristol-Myers Squibb Co.,
2015; Polovich et al., 2014). Drugs that may
decrease dasatinib plasma concentrations
include CYP3A4 inducers, such as antacids.
Simultaneous administration of dasatinib
with antacids should be avoided. If antacid
therapy is needed, the antacid dose should
be administered at least two hours before or
two hours after administration of the dose of
dasatinib. The administration of H2 antagonists or proton pump inhibitors (e.g., famotidine and omeprazole) is likely to reduce
dasatinib exposure; therefore, concomitant
use of H2 antagonists or proton pump inhibitors with dasatinib is not recommended. The
use of antacids should be considered in place

of H2 antagonists or proton pump inhibitors
in patients receiving dasatinib therapy (Bristol-Myers Squibb Co., 2015; Polovich et al.,
2014).
Drugs that may have their plasma concentration altered by dasatinib include CYP3A4 substrates such as alfentanil, cisapride, cyclosporine, fentanyl, pimozide, quinidine, sirolimus,
tacrolimus, or ergot alkaloids (ergotamine,
dihydroergotamine) and should be administered with caution in patients receiving dasatinib (Bristol-Myers Squibb Co., 2015; Polovich
et al., 2014).

Tyrosine Kinase Inhibitors for
Solid Tumors
Erlotinib
Erlotinib (Tarceva®) is a tyrosine kinase
inhibitor blocking the kinase binding site
for the intracellular domain of the HER1
receptor (OSI Pharmaceuticals, Inc., Astellas Oncology, & Genentech, Inc., 2016).
This agent is approved in the treatment of
advanced or metastatic non-small cell lung
cancer after the failure of at least one prior
chemotherapy agent. It also is approved for
the treatment of locally advanced, unresectable, or metastatic pancreatic cancer in combination with gemcitabine.
The most common side effects of this
agent in the non-small cell lung cancer studies (greater than 50%) were rash, diarrhea,
anorexia, and fatigue. In the pancreatic cancer studies, fatigue, rash, nausea, and anorexia
were the most common (greater than 50%).
Pulmonary interstitial lung disease (ILD) has
been reported with this agent, with an overall
incidence of 1.1% (OSI Pharmaceuticals, Inc.,
et al., 2016). Any new or progressive pulmonary
symptoms, such as dyspnea, cough, or fever,
warrant a diagnostic evaluation for ILD.
Patients with impaired liver function or
dehydration prior to starting therapy may
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be at risk for developing hepatorenal syndromes and should be monitored for dehydration, renal, and liver status changes (e.g., electrolytes, liver enzymes). GI perforation was
reported in patients who were also taking antiangiogenic agents, corticosteroids, and nonsteroidal anti-inflammatory agents (OSI Pharmaceuticals, Inc., et al., 2016). Rash is one of
the most common toxicities, occurring on the
face, upper chest, and back. A 60%–75% incidence is reported, with severe rash accounting
for approximately 5%–9% (OSI Pharmaceuticals, Inc., et al., 2016). Myocardial infarction
and cerebrovascular accident were reported
to occur in 2.3% of patients in the pancreatic cancer trials when erlotinib was combined
with gemcitabine. A small incidence (0.8%)
of microangiopathic hemolytic anemia with
thrombocytopenia also was reported (Eli Lilly
& Co., 2014; OSI Pharmaceuticals, Inc., et al.,
2016). Other warnings and precautions listed
in the package insert include corneal perforation, ulcerations, abnormal eyelash growth,
keratitis, and bullous and exfoliative skin disorders. Nurses should monitor for an increase
in bleeding events in patients taking concomitant warfarin.
This drug is metabolized by CYP3A4 and
to a lesser extent CYP1A2 (OSI Pharmaceuticals, Inc., et al., 2016). Taking other drugs
that induce CYP3A4 or CYP1A2 can result in
the patient being underdosed, reducing the
plasma concentration. Conversely, concurrent use of erlotinib with CYP3A4 inhibitors
can cause an increased concentration of the
drug (OSI Pharmaceuticals, Inc., et al., 2016).
Additionally, patients should be advised to stop
smoking; erlotinib levels are reduced with cigarette smoking (OSI Pharmaceuticals, Inc., et
al., 2016).

Dual Inhibitors of Kinase Binding
Sites
Lapatinib ditosylate (Tykerb®) is a small
molecule that inhibits the HER1 (ErbB1) and
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HER2/neu (ErbB2) receptors by blocking
the intracellular kinase binding sites (Glaxo
SmithKline, 2015). This drug is approved in
combination with capecitabine for use in
patients with advanced or metastatic HER2positive breast cancer who have received a
prior anthracycline, taxane, and trastuzumab.
Lapatinib has also been approved for use in
combination with letrozole in postmenopausal women with hormone receptor–positive breast cancer that overexpresses HER2
(GlaxoSmithKline, 2015). Decreases in LVEF
have been reported, and normal LVEF should
be established before starting therapy with
lapatinib. More than 60% of the LVEF abnormalities occurred within the first nine weeks
of therapy (Frankel & Palmieri, 2010; Glaxo
SmithKline, 2015).
A prolonged QT interval has been noted,
and monitoring of electrocardiogram and electrolytes should be considered (GlaxoSmithKline, 2015). Hepatotoxicity can occur days to
months after the initiation of therapy (Glaxo
SmithKline, 2015). This agent could cause fetal
harm, so patients should be educated on the
risk and the appropriate measures to take to
avoid pregnancy. ILD and pneumonitis also
have occurred in patients taking lapatinib
(GlaxoSmithKline, 2015). Dose adjustment
recommendations are listed in the package
insert in reference to drug–drug interactions
in patients taking other inhibitors or inducers of CYP3A4 or CYP2C8 (GlaxoSmithKline,
2015). The package insert for lapatinib ditosylate includes a patient education sheet that can
be used to teach patients about the side effects
of the drug.

Inhibitors of Multiple Signaling
Pathways
Sorafenib
Sorafenib (Nexavar®) blocks the signaling
of the Ras-Raf/MEK/ERK pathway, which has a
role in proliferation, angiogenesis, and tumor
apoptosis (Bayer HealthCare Pharmaceuticals
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Inc., 2014; Polovich et al., 2014). Sorafenib
inhibits several tyrosine kinases, including
VEGF receptor and PDGF-β, FMS-like tyrosine
kinase-3 (Flt3), and c-Kit (Bayer HealthCare
Pharmaceuticals Inc., 2014; Polovich et al.,
2014). Inhibiting these pathways interferes with
cellular proliferation, survival, and angiogenesis. Sorafenib is approved for the treatment of
advanced renal cell carcinoma and inoperable
hepatocellular carcinoma (Bayer HealthCare
Pharmaceuticals Inc., 2014).
Cardiac ischemia or infarction, hemorrhage, hypertension, hand-foot syndrome,
and GI perforation are potential side effects
reported with sorafenib. The risk of these toxicities varies based on the study and the type of
cancer. For cardiac events, the incidence was
2.7% in the hepatocellular cancer study and
2.9% in the renal cancer study (Bayer HealthCare Pharmaceuticals Inc., 2014; Polovich et
al., 2014). Bleeding from esophageal varices
with hepatocellular carcinoma was reported
to occur in 2.4% of patients, which was lower
than what was reported for the placebo group
(Bayer HealthCare Pharmaceuticals Inc.,
2014). In the phase III renal cancer study,
adverse events included reversible skin rashes,
hand-foot skin reaction, and diarrhea (40%,
30%, and 43%, respectively) (Bayer HealthCare Pharmaceuticals Inc., 2014; Polovich et
al., 2014).
Several drug–drug interactions occur with
this agent and include irinotecan, docetaxel,
doxorubicin, 5-fluorouracil, warfarin, and
dexamethasone; this is not a complete list of
agents (Bayer HealthCare Pharmaceuticals
Inc., 2014).

Sunitinib Malate
Sunitinib malate (Sutent®) is indicated for
the treatment of GISTs after disease progression or intolerance to imatinib mesylate (Pfizer
Inc., 2015c). It also is indicated for the treatment of advanced renal cell carcinoma. This
agent inhibits multiple kinases: PDGF-Rα,
PDGF-β, VEGF receptor, c-Kit, Flt3, CSF recep-

tor type 1, and glial cell-line–derived neurotrophic factor receptor (Pfizer Inc., 2015c;
Polovich et al., 2014).
LVEF declines below normal have occurred.
Baseline LVEF measurement and monitoring
for signs and symptoms of congestive heart
failure are encouraged (Polovich et al., 2014).
Prolonged QT intervals, hypertension, hemorrhagic events, and hypothyroidism have
occurred with sunitinib therapy (Pfizer Inc.,
2015c; Polovich et al., 2014). Clinical assessments should include monitoring for signs
and symptoms of hypothyroidism such as dry
skin, brittle nails, hair thinning, constipation,
weight gain, fatigue, hoarseness, and depression. Hemorrhagic events vary depending on
the study population; the incidence was 30% in
the metastatic renal cancer study and 18% in
the GIST study (Pfizer Inc., 2015c). Epistaxis is
the most common bleeding event reported, but
upper GI and wound bleeding and rectal, gingival, and tumor-related hemorrhage also can
occur (Pfizer Inc., 2015c; Polovich et al., 2014).
Monitoring for signs and symptoms of these
potential toxicities should be considered standard care with patients on sunitinib.

Signaling Pathway Inhibitors
Mammalian Target of Rapamycin
Inhibitors
In the field of oncology, mammalian target of rapamycin (mTOR) inhibition as a therapeutic approach has entered the clinical
practice setting in renal cell carcinoma, with
approximately 1,096 clinical trials underway
to evaluate the efficacy and safety profiles of
several mTOR inhibitors in a variety of solid
tumors and hematologic cancers (ClinicalTrials.gov, 2016a). Cell survival, growth, and
proliferation are regulated through the phosphatidylinositol 3-kinase (PI3K)/Akt (protein
kinase B) signaling pathway, of which mTOR
is a downstream target (Faivre, Neuzillet, &
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Raymond, 2016). It plays a pleiotropic role,
including regulation of essential signal-transduction pathways, involvement in cell cycle
progression, initiation of mRNA translation,
and other aspects of cell growth (Faivre et al.,
2016). Studies have indicated that because
of its connection to the PI3K/Akt pathway,
mTOR may play a pivotal role in tumor growth.
Certain tumors, such as those whose growth
patterns stimulate the PI3K/Akt/mTOR signal transduction pathway or that harbor mutations that activate the PI3K/Akt pathway, may
be especially susceptible to mTOR inhibitors
(Faivre et al., 2016).

Sirolimus
Rapamycin (sirolimus) is the archetypical mTOR inhibitor (Pfizer Inc., 2015b). This
antifungal agent, produced by the bacteria
Streptomyces hygroscopicus and originally found
in the soil of Easter Island, was studied in the
laboratory for other uses before the mTOR
kinase had been identified and its association
with cancer recognized (Easton & Houghton,
2006; Faivre et al., 2016). Multiple analogs of
rapamycin have been developed and are being
studied for the treatment of a wide variety of
hematologic and solid malignancies (Pfizer
Inc., 2015b).

Temsirolimus
Temsirolimus (Torisel®) is one of the newest targeted agents approved in the intracellular kinase pathway (Wyeth Pharmaceuticals
Inc., 2015). Activation of this pathway targets
translation of cell cycle regulatory proteins
and prevents overexpression of angiogenic
growth factors (Schulze, Stock, Zaccagnini,
Teber, & Rassweiler, 2014). Subsequent to the
activation of the pathway, synthesis of cyclin D
and hypoxia-inducible factor-1 occurs to regulate the G1 cell cycle pathway, leading to VEGF
production (Hudson et al., 2002). Temsirolimus causes cell cycle arrest in the G1 phase
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of the cell cycle and disrupts the proteins
directing cell proliferation, growth, and survival (Feitelson et al., 2015; Schulz et al., 2014;
Wyeth Pharmaceuticals Inc., 2015). Temsirolimus is indicated for the treatment of advanced
renal cell carcinoma (Wyeth Pharmaceuticals
Inc., 2015).
Pretreatment with antihistamines is recommended to prevent hypersensitivity reactions
(Polovich et al., 2014). Monitoring glucose
and lipids for indications of hyperglycemia
and hyperlipidemia is recommended (Wyeth
Pharmaceuticals Inc., 2015). The most common serious side effects reported are anemia,
fatigue, dyspnea, infection, and hyperglycemia, and 9% of patients experienced hypersensitivity reactions (Polovich et al., 2014). ILD,
bowel perforation, renal failure, and intracerebral bleeding also are possible but are less
commonly seen in patients receiving temsirolimus (Creel, 2014; Wyeth Pharmaceuticals Inc.,
2015). Stomatitis can also occur and should be
carefully managed (Divers & O’Shaughnessy,
2015; Pilotte, Hohos, Polson, Huftalen, & Treister, 2011). Preventing pregnancy during and up
to three months after therapy is recommended
because of potential fetal harm (Wyeth Pharmaceuticals Inc., 2015). Patients also should
avoid exposure to live vaccines, such as those
for measles, mumps, polio, rubella, and intranasal influenza (Polovich et al., 2014; Wyeth
Pharmaceuticals Inc., 2015).

Everolimus
Everolimus (Afinitor®) has recently been
approved for advanced renal cell carcinoma
after sunitinib or sorafenib failure (Novartis Pharmaceuticals Corp., 2012). Everolimus
binds to an intracellular protein to cause inhibition of mTOR kinase and reduction of cell
proliferation, angiogenesis, and glucose uptake
(Dienstmann, Rodon, Serra, & Tabernero,
2014; Novartis Pharmaceuticals Corp., 2012).
Common side effects of oral administration
of everolimus include stomatitis, infections,

250

■

CANCER BASICS, SECOND EDITION

asthenia, fatigue, cough, and diarrhea. Hypophosphatemia, hyperglycemia, hypertriglyceridemia, hypercholesterolemia, anemia, and
lymphopenia have been noted; therefore, laboratory values, including complete metabolic
profile (including lipid profile) and complete
blood counts, should be monitored while on
everolimus (Novartis Pharmaceuticals Corp.,
2012; Polovich et al., 2014).
Noninfectious pneumonitis, characterized
by nonspecific respiratory signs and symptoms
(hypoxia, pleural effusion, cough, or dyspnea),
is a class effect of rapamycin derivatives and has
been noted in patients treated with everolimus
(Novartis Pharmaceuticals Corp., 2012). Localized and systemic infections, including pneumonia, other bacterial infections, and invasive
fungal infections, have occurred in patients taking everolimus. Some of these infections have
been severe and led to respiratory failure and
death (Polovich et al., 2014). Patient teaching
must include signs and symptoms of infections
and instruction to patients to contact their
healthcare provider immediately. As with temsirolimus, the use of live vaccines and close contact with those who have received live vaccines
should be avoided during treatment (Novartis
Pharmaceuticals Corp., 2012).
Patients taking everolimus should avoid
the use of concomitant CYP3A4 inducers (i.e.,
dexamethasone, phenytoin, carbamazepine,
rifampin, rifabutin, phenobarbital) as well as
CYP3A4 inhibitors (i.e., amprenavir, aprepitant, atazanavir, clarithromycin, delavirdine,
diltiazem, erythromycin, fluconazole, fosamprenavir, grapefruit juice, indinavir, itraconazole, ketoconazole, nefazodone, nelfinavir,
ritonavir, saquinavir, telithromycin, verapamil,
voriconazole) (Novartis Pharmaceuticals
Corp., 2012).

Proteasome Inhibitors
Proteasomes are part of an enzyme complex that acts as housekeeping enzymes to

degrade (break down) proteins in the cell
nucleus when they are no longer needed.
These proteins are recycled and used again.
Proteasomes are found in every cell of the
body and degrade proteins that have a ubiquitin tag. This small protein is active in the
ubiquitin–proteasome pathway to regulate
protein homeostasis through quality control within the cell (Kisselev, van der Linden,
& Overkleeft, 2012). Proteasome inhibitors
block this process from occurring, causing
the cells to receive conflicting signals for cell
regulation. The conflicting messages the cell
nucleus receives cause apoptosis of malignant
cells, whereas normal cells are less sensitive
to the overload and are able to recover. One
example is its work in the cell cycle to prevent progression if the proteins are dysfunctional. The proteasome inhibitors are also
believed to affect angiogenesis (Kisselev et al.,
2012; Kubiczkova, Pour, Sedlarikova, Hajek, &
Sevcikova, 2014). Without proteasome activity,
it is believed that cells self-induce apoptosis,
thereby inhibiting tumor growth.
Bortezomib (Velcade®) was the first
approved drug in the inhibitor class of anticancer drugs (Millennium Pharmaceuticals,
Inc., 2014). Carfilzomib (Kyprolis®) is a new
agent of selective, irreversible proteasome
inhibitors used for the treatment of hematologic malignancies and solid tumors. Compared with bortezomib, carfilzomib is longer
acting because of the irreversible inhibition
of proteasome activity. It has shown activity
in relapsed and refractory multiple myeloma,
with one study showing longer survival compared to bortezomib (Moreau et al., 2012). At
least four other proteasome inhibitors, with
other unique structures, are in clinical trials
to determine their effectiveness against multiple myeloma solid tumors and during transplant (Kisselev et al., 2012). Neuropathy is a
common problem with the proteasome inhibitors. Other side effects include cytopenias
(primarily leukopenia and thrombocytopenia), peripheral neuropathy, and potentially
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nausea and vomiting with dehydration (Polovich et al., 2014).

Telomerase Inhibitors
Telomerase plays an active role in the
embryonic development and continued
growth of the body over time. Normally, cells
in the body only divide 50–70 times over a
lifetime. Research has identified that this
enzyme prevents chromosome ends from
shortening, thereby allowing the cell to live
forever. It is well known that this enzyme is
active in cancer cells, which enables them
to continue to grow and become immortalized. Two oncogenes induce telomerase activity, myc and the Ras-MAPK signaling pathway.
Targeting this growth enzyme for inhibition
through vaccines and a lipid delivery system
has moved into clinical trials for a variety of
cancer types (ClinicalTrials.gov, 2016d; Puri
& Girard, 2013).

Conclusion
Newer therapies include agents that inhibit
the proteasome complex, HDAC, mTOR pathway, the eicosanoid (a signaling molecule
made of essential fatty acids) pathway, Raf
kinase, protein kinase pathway, matrix metalloproteinase, and telomerase, to name a few.
As molecular science evolves and changes the
approach to cancer therapy, the demand for
understanding the complexity of these agents
is increasing. Complex internal cellular pathways, mTOR, Ras, Raf, crosstalk among receptors, constitutively active receptors, redundant
pathways, cancer stem cells, ligand binding,
and blocking costimulatory receptors are just
a few of the terms describing the pathophysiologic targets of newer and experimental cancer agents.
The demand to accelerate understanding
of this complex science is one of the chal-
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lenges nurses face, along with being able
to explain the action of these agents in an
understandable yet detailed way to patients.
With these advancements come the unique
toxicities of targeted agents. These side
effects are unlike those that nurses have
become experts in managing with chemotherapy—in some ways making the nurse
educator feel vulnerable and like a neophyte. Maculopapular rash with an etiology different than acneform rash, hand-foot
syndrome, and CYP34A inducers and inhibitors—some of these terms were foreign to
the oncology profession just a few decades
ago. More recently, oncology nurses have
become familiar not only with the terminology but also with educating, monitoring, and
managing the toxicities from these cuttingedge therapies. Of particular concern are the
oral agents for cancer treatment. While these
agents are believed to have less toxicity, there
remains a lack of knowledge and a need for
safe handling of these medications (Lester,
2012; Rudnitzki & McMahon, 2015). Sharing experience and knowledge is necessary
to be able to provide excellence in oncology
nursing care to patients. It is impossible to
cover all of the nuances of biotherapy agents
in one chapter. Multiple resources are available via the Internet and professional organizations such as the Oncology Nursing Society
to fill gaps in knowledge and lend support
and encouragement. (See Polovich et al.,
2014, for more information about recommendations for practice for patients receiving any of the medications described in this
chapter.) Perhaps as precision medicine
evolves at accelerated paces, the use of chemotherapy, at least as a single therapy, will be
a distant memory.
The author would like to acknowledge Denise
Vranicar Lapka, RN, MS, AOCN ®, CNS, and
Paula J. Franson, RN, MS, AOCN ®, for their contributions to this chapter that remain unchanged from
the first edition of this book.
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Key Points
• Biologic therapy helps the immune system fight cancer or targets certain biologic areas of the cancer growth process,
whereas chemotherapy attacks the cancer cells directly.
• Epigenetic changes occur “above and over” the DNA so that the basic sequence is not affected and the genotype is not
changed; however, the phenotypic outcome may be altered.
• Lymphocytes can be categorized into T cells, B cells, and NK cells.
• The type of antibody can be determined by looking at the ending of the generic name. If the name of the antibody ends in
-momab, it is murine; -ximab is chimeric; -zumab is humanized; and -umab indicates a fully human antibody.
• MicroRNAs (miRNAs) can function as tumor suppressors or oncogenes.
• Many targeted therapies regulate cell survival, growth, and proliferation.
• The immediate-onset anaphylaxis during first exposure to IV cetuximab is believed to be due to an IgE reaction associated with a previous tick bite.
• Tyrosine kinase inhibitors have changed the treatment of CML with improvement in survival in all three phases—chronic,
accelerated, and blast.
• Although oral cancer treatment agents are convenient, patients, caregivers, and healthcare providers face exposure risks
similar to those posed by IV chemotherapy.
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Chapter 10 Study Questions
1. Patients receiving everolimus should be instructed to avoid the use of concomitant CYP3A4
inducers. Which of the following is safe to take when everolimus is prescribed?
A. Phenytoin
B. Grapefruit juice
C. Tomato juice
D. Dexamethasone
2. Identify a common adverse event associated with sorafenib.
A. Hand-foot reaction
B. Anaphylaxis
C. Hypomagnesemia
D. Anemia
3. A decreased left ventricular ejection fraction needs to be monitored in which type of targeted therapy?
A. Mammalian target of rapamycin inhibitor
B. Histone deacetylase inhibitor
C. Lapatinib
D. Alemtuzumab
4. Rituximab targets the CD20 marker. Which of the following markers of malignancies is most
sensitive to rituximab?
A. HER2-positive breast cancer
B. B-cell
C. NK-cell
D. T-cell
E. EGFR-positive lung cancer
5. The type of antibody conjugated to the medication can be determined by looking at the
ending of the generic name. Which type of antibody ends with “-umab”?
A. Murine
B. Chimeric
C. Humanized
D. Fully human
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Hormone Therapy
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Introduction

and Raloxifene (STAR) with the agents tamoxifen and raloxifene to determine which would
be more effective in preventing breast cancer
in women who were never diagnosed but identified as having a high risk for development of
the malignancy. The initial results indicated
that both medications were equally effective
to reduce invasive breast cancer in the targeted population of high-risk women after an
average of 47 months of therapy (Cuzick et al.,
2013; National Cancer Institute, 2010). After 81
months, raloxifene decreased the incidence of
breast cancer by 38% and tamoxifen reduced
breast cancer by almost 50% (National Cancer
Institute, 2010). Tamoxifen is now used to prevent breast cancer in women at high risk, based
on specific guidelines.
In addition to drug therapy, surgical removal
of hormone-producing glands or organs can
produce the hormone-suppressive effect
needed to help shrink or kill cancer cells.
Although this treatment option is very effective, it can limit the reproductive capacity of an
individual, as well as potentially cause psychological side effects (Kumar, Barqawi, & Crawford, 2005).
Hormone therapy has made great strides
since the late 1800s, when surgeons first recognized that removing the ovaries in premenopausal women helped decrease the tumor size
in advanced breast cancer in some patients

Hormone therapy is commonly used to treat
hormone-sensitive cancers. Hormones are
chemical messengers produced in and secreted
from endocrine glands to act on specific target cells of other organs or glands. Sometimes
referred to as endocrine therapy, hormone
therapy is used to alter the hormone levels in
the body, either by stimulating release, inhibiting release, or blocking the effects of hormones
to prevent the growth of cancers that are sensitive to or dependent on hormones for proliferation. Hormone-dependent tumors rely on the
hormones estrogen, progesterone, or testosterone. This chapter will describe approaches to
hormone therapy, including (a) reduction of a
specific hormone level in the body to decrease
the supply available to malignant cells and (b)
reduction of cancer cells’ ability to respond to
the hormone circulating in the body. Accordingly, hormone therapy is only effective in
tumors that require hormone for their growth.
Cancers commonly treated with hormone therapy are breast, ovarian, endometrial, and prostate cancers.
Hormone therapy is used concomitantly
with other treatment modalities, such as surgery, chemotherapy, and radiation. The
National Surgical Adjuvant Breast and Bowel
Project implemented the Study of Tamoxifen
259
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(Jordan & Furr, 2002; Nunn, 1882). Nearly
50 years later, scientists discovered that the
removal of the testes could lead to remission
for men with prostate cancer. Accordingly, in
the 1950s and 1960s, the standard therapy for
treating advanced breast and prostate cancer
was removal of the sex hormone–producing
organs (Jordan & Furr, 2002).
In the decades that followed, multiple drugs
have been developed, all with the goal of inhibiting hormones from feeding cancer cells. In
addition to the drugs that alter the body’s production of hormones, there are antihormones,
aromatase inhibitors (AIs), and gonadotropinreleasing hormone (GnRH) agonists and
antagonists.
Antihormones do not reduce the production of hormones, but rather were designed to
block cells’ ability to respond to the hormones
by competing for receptor sites. Examples in
this category include tamoxifen, toremifene,
raloxifene, and fulvestrant, which are antiestrogen drugs used in breast cancer. Flutamide,
bicalutamide, and nilutamide are antiandrogens used in combination therapy with luteinizing hormone–releasing hormone (LHRH) agonists for treatment in prostate cancer (Madan
& Dahut, 2014).
AIs target the enzyme aromatase, which is
responsible for the production of estrogen
from androgens in postmenopausal women.
This inhibits the amount of estrogen produced,
thus decreasing plasma estrogen levels. This
drug class is not effective in premenopausal
women because prior to menopause, the production of estrogen is primarily in the ovaries, and not converted from androgens. Drugs
included in this category are anastrozole, letrozole, and exemestane (Epocrates, 2015).
Finally, GnRH agonists and antagonists affect
hormone production in the anterior pituitary by
signaling the body to either secrete or not secrete
them. The hypothalamus secretes releasing hormones that cause the release of more hormones
from the anterior pituitary. The releasing hormones can either stimulate or inhibit the ante-

rior pituitary hormones. This therapy works for
inhibiting the production of estrogen and progesterone. Drugs in this category include goserelin, leuprolide, triptorelin, and degarelix
(Epocrates, 2015) (see Table 11-1).
The hormones secreted from the anterior
pituitary either directly affect tissues or act on
target tissues, which are organs that also secrete
hormones. Hormones that affect target tissues
to stimulate secretion of more hormones are
known as tropic hormones (Copstead-Kirkhorn
& Banasik, 2013). Releasing hormones include
GnRH, growth hormone–releasing hormone
(GHRH), somatostatin (SS), thyroid-releasing hormone (TRH), prolactin-inhibiting hormone (PIH), prolactin-releasing hormone
(PRH), and corticotropin-releasing hormone
(CRH) (see Figure 11-1).
GnRH acts to stimulate the secretion of follicle-stimulating hormone (FSH) and luteinizing hormone (LH). FSH and LH are tropic hormones that act on the target tissues of the gonads
(ovaries and testes), which in turn produce estrogens and testosterone. GHRH causes the anterior pituitary to secrete growth hormone, which
causes tissue growth (Copstead-Kirkhorn & Banasik, 2013). SS can have an inhibiting effect on
both growth hormone and thyroid-stimulating
hormone. TRH causes the anterior pituitary to
secrete thyroid-stimulating hormone, which acts
on the thyroid gland to secrete T3 and T4. TRH
also has an agonist effect on the secretion of prolactin, as does PRH, which causes the secretion
of prolactin. Prolactin causes breast development and milk production. PIH has an antagonistic effect to inhibit the production of prolactin, thus inhibiting milk production. And finally,
CRH causes secretion of adrenocorticotropic
hormone, which acts on the target tissues of the
adrenal cortex to produce cortisol (CopsteadKirkhorn & Banasik, 2013).
The posterior pituitary gland secretes only
two hormones: oxytocin and vasopressin. Oxytocin stimulates uterine contractions and is
released during childbirth and breast-feeding. Vasopressin or antidiuretic hormone is

Mechanism of
Action

Dose and
Route
Indications

Side Effects

Inhibits estrogen
effects by competing
with estrogen for binding on the ER

Competes with estrogen for binding on the
ER and inhibits tumor
growth–stimulating
effects of estrogen

Competes with estrogen for binding on the
ER and inhibits tumor
growth–stimulating
effects of estrogen

Tamoxifen
(Nolvadex®)

Toremifene
(Fareston®)

Raloxifene
(Evista®)

60 mg PO QD

60 mg PO QD

Optimal duration is 5 years.

10 mg PO BID
or 20 mg PO
QD

Breast cancer prevention in postmenopausal women and
osteoporosis prevention in postmenopausal women

Breast cancer with
ER+ tumors in postmenopausal women

Breast cancer with
ER+ metastatic
tumors or as adjuvant therapy in ER+
tumors after primary
therapy in both premenopausal and postmenopausal women

Hot flashes, thromboembolic events, leg
cramps, reduction in
lipids profile

Myelosuppression,
nausea, vomiting, hot
flashes, dizziness,
edema, changes in
vaginal secretions,
increased liver transaminase levels

Hot flashes, atrophy
of vaginal lining, menstrual irregularities,
vaginal bleeding and
discharge, pruritus vulvae, nausea, vomiting, hair loss, dermatitis, peripheral edema,
reduction in lipid profile, abnormal LFTs,
cataract formation

Estrogen Receptor Agonists (Also Known as Selective Estrogen Receptor Modulators)

Medication
Name(s)

Table 11-1. Characteristics of Hormone Therapies
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(Continued on next page)

Assess for history of venous thromboembolic events; risk is especially
increased in first 4 months of therapy.
Drug must not be taken by women
who are pregnant or may become
pregnant, as it may cause fetal harm.
Drug decreases levothyroxine absorption.
Educate patients regarding signs and
symptoms of MI, CVA, DVT, and PE
and to call emergency services if
symptoms occur.

Monitor for hypercalcemia, especially if
patients are using diuretics that may
decrease renal calcium excretion, or
in patients with bone metastases.
Monitor patients on warfarin for an
increased prothrombin time.
Monitor LFTs.
Educate patients regarding potential hot flashes and altered vaginal
secretions.

Monitor CBC monthly for myelosuppression.
Obtain baseline LFTs.
Monitor for endometrial cancer in
women with intact uterus.
Educate patients regarding discontinuation of use before elective surgery
because of increased risk of thromboembolic events, as well as possible bone pain during first few weeks
of therapy.

Nursing Considerations
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Mechanism of
Action

Nonsteroidal antiandrogen that competes
with androgens for
receptor sites in target
tissues

Nonsteroidal antiandrogen that competitively binds to androgen receptors, preventing testosterone stimulation of cell
growth in prostate
cancer

Bicalutamide
(Casodex®)

Competitively binds
to ER on tumors,
decreases DNA synthesis, and inhibits
estrogen effects

Flutamide
(Eulexin®)

Antiandrogens

Fulvestrant
(Faslodex®)

50 mg PO QD
in combination
with an LHRH
agonist

250 mg PO
TID

250 mg IM
monthly

Dose and
Route

Metastatic prostate
cancer in combination
with LHRH agonists

Metastatic prostate
cancer in combination
therapy with LHRH
agonists

Treatment of hormone
receptor–positive metastatic breast cancer
in postmenopausal
women with progressive disease after
antiestrogen therapy

Indications

Hot flashes, peripheral edema, pain,
nausea, vomiting,
constipation, diarrhea,
pelvic pain, hematuria, back pain, weakness, dyspnea

Breast tenderness,
galactorrhea, gynecomastia, hot flashes,
impotence, decreased
libido, tumor flare,
nausea, vomiting,
transient increase
of transaminase
enzymes

Headache, nausea,
vomiting, constipation, diarrhea, abdominal pain, pharyngitis, injection site pain,
vasodilation

Side Effects

(Continued on next page)

Obtain baseline LFTs and monitor during first 4 months of treatment for
signs or symptoms of liver dysfunction.
Monitor for GI symptoms.

Monitor liver enzymes.
Educate patients regarding possible
sexual dysfunction, breast swelling,
and hot flashes.
Drug should be taken on empty stomach, unless patient has GI intolerance.
Assess family dynamics and refer
to counseling if sexual dysfunction
interferes with well-being.

Monitor for GI symptoms, and treat
PRN.
Educate patients to report any vaginal bleeding, especially at beginning
of therapy.

Nursing Considerations
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Estrogen Receptor Antagonists

Medication
Name(s)

Table 11-1. Characteristics of Hormone Therapies (Continued)
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Mechanism of
Action

Type II nonsteroidal imidazole inhibitor that binds competitively to the aromatase enzyme,
decreasing biosynthesis of estrogen

Type II nonsteroidal imidazole inhibitor that binds competitively to the aromatase enzyme,
decreasing biosynthesis of estrogen

Type I steroidal inactivator that irreversibly
inactivates the aromatase enzyme

Anastrozole
(Arimidex®)

Letrozole
(Femara®)

Exemestane
(Aromasin®)

Aromatase Inhibitors

Medication
Name(s)

25 mg PO QD

2.5 mg PO QD

1 mg PO QD

Dose and
Route

Advanced ER+ breast
cancer in postmenopausal women until
disease progression
or after treatment with
nonsteroidal aromatase inhibitors until
disease progression

ER+ advanced breast
cancer in postmenopausal women with
progressive disease
after antiestrogen
treatment

Women with ER+
breast cancer, treatment of postmenopausal women with
ER+/PR+ breast cancer, adjuvant treatment of postmenopausal breast cancer

Indications

Arthralgia, diarrhea,
muscle cramping,
fractures, visual disturbances, irregular
vaginal discharges

Hot flashes, musculoskeletal pain, headache, sleepiness,
fatigue, dizziness,
osteoporosis, fractures, nausea, vomiting, hair thinning

Myelosuppression, asthenia, nausea, vomiting, rash,
headache, myalgia,
arthralgia, peripheral
edema, weight gain,
dyspnea, cough, constipation, diarrhea, hot
flashes

Side Effects

Nursing Considerations
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(Continued on next page)

Educate patients to take after a meal.
Patients should also take a calcium
and vitamin D supplement to help
prevent fractures.
Warn patients to not drive or do activities that require good vision until
effect of drug is known.
Monitor symptoms.

Educate patients regarding possible
hot flashes and to use caution when
driving or performing other tasks
requiring alertness.
Administer analgesics PRN.

Drug interacts with warfarin, dextromethorphan, nifedipine, tolbutamide,
and phenacetin.
Educate patients regarding possible
hot flashes.
Monitor for GI symptoms.
Monitor CBC, edema, and weight.
Administer analgesics PRN.

Table 11-1. Characteristics of Hormone Therapies (Continued)
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Mechanism of
Action

Dose and
Route
Indications

Synthetic analog of
LHRH that causes an
initial increase of LH
and FSH, then sustained suppression of
pituitary gonadotropins, dropping serum
testosterone to castration levels

Potent analog of
LHRH that inhibits
gonadotropin secretion; causes initial rise
in LH and FSH, followed by decreased
levels of LH and FSH,
thereby significantly
decreasing estrogen
and testosterone to
levels of castration

Goserelin
(Zoladex®)

Leuprolide
(Lupron®)

7.5 mg IM
every 28
days, 22.5 mg
IM every 3
months, or 45
mg IM every 6
months

3.6 mg SC into
upper abdomen every 28
days

Palliative treatment
of metastatic prostate
cancer

Palliative treatment of
advanced breast and
prostate cancers

Hot flashes, injection site reaction,
tumor flare, peripheral
edema, sexual dysfunction

Headache, depression, insomnia, hot
flashes, sexual dysfunction, arrhythmia,
CVA, HTN, MI

Side Effects

(Continued on next page)

Transient increases in testosterone
levels occur at start of treatment.
Monitor closely for weakness, paresthesias, hematuria, urinary tract
obstruction, or peripheral edema in
first few weeks of therapy.
Educate patients that tumor flare
(increasing bone pain) may occur at
beginning of treatment. Patients may
take analgesics PRN.
Monitor for hot flashes. Wearing cool,
loose clothing may help.
Educate patients that decreased libido
and impotence can occur.
Assess family dynamics and refer
to counseling if sexual dysfunction
interferes with well-being.

Apply ice to injection site prior to injection to reduce discomfort.
Educate patients regarding possible sexual dysfunction, hot flashes,
depression, and insomnia.
Symptom management may include
analgesics and/or antidepressants. Wearing cool, loose clothing
may help provide comfort with hot
flashes.
Educate patients regarding signs and
symptoms of MI and CVA and to call
emergency services if symptoms
occur.

Nursing Considerations
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Gonadotropin-Releasing Hormone Agonists (Includes LHRH Agonists)

Medication
Name(s)

Table 11-1. Characteristics of Hormone Therapies (Continued)
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Suppression of estrogen and testosterone
by decreased levels of
LH and FSH

Suppression of testosterone by binding
to GnRH receptors
in the pituitary, which
blocks release of LH
and FSH

Triptorelin
(Trelstar®)

Degarelix
(Firmagon®)

Synthetic progestin that interferes
with normal estrogen cycle, resulting in
lower LH

Megestrol
acetate
(Megace®)

160 mg PO
QD

1,000–1,500
mg IM weekly,
400–800 mg
PO twice
weekly, or 200
mg PO QD

80 mg SC
every 28 days

3.75 mg IM
every 28 days

Dose and
Route

Advanced/recurrent
ER+ and PR+ endometrial cancer

Advanced/recurrent
ER+ and PR+ endometrial cancer

Palliative treatment
of metastatic prostate
cancer

Palliative treatment
of advanced prostate cancer as alternative to orchiectomy
or estrogen administration

Indications

Hypercalcemia with
initial therapy, mild
fluid retention, abnormal LFTs, menstrual irregularities,
improved appetite,
weight gain, diarrhea,
impotence

Dizziness, headache,
decreased libido,
menstrual irregularities, abdominal discomfort, weight gain

Injection site reaction, hot flashes,
headache, weight
gain, sexual dysfunction, QT prolongation,
bone density loss,
abnormal LFTs

Hot flashes, headache, bone pain,
peripheral edema,
sexual dysfunction,
tumor flare

Side Effects

Monitor for symptoms of hypercalcemia.
Obtain baseline weight, chemistry
panel, and LFTs.
Educate patients regarding potential
weight gain.
Monitor weight and LFTs.

Measure baseline weight and monitor.
Educate patients regarding menstrual irregularities and sexual disturbances.

Monitor LFTs, ECG, and electrolytes
at baseline.

Monitor testosterone levels and PSA.
Educate patients regarding possible
tumor flare, transient hematuria, or
urinary retention during initial treatment, as well as hot flashes.

Nursing Considerations
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Note. Based on information from Chabner & Longo, 2014; Govindan & Morgensztern, 2015; Shore, 2013; Solimando, 2007.

BID—twice a day; CBC—complete blood count; CVA—cerebrovascular accident; DVT—deep vein thrombosis; ECG—electrocardiogram; ER+/- —estrogen receptor positive/
negative; FSH—follicle-stimulating hormone; GI—gastrointestinal; GnRH—gonadotropin-releasing hormone; HTN—hypertension; IM—intramuscularly; LFT—liver function
test; LH—luteinizing hormone; LHRH—luteinizing hormone–releasing hormone; MI—myocardial infarction; PE—pulmonary embolism; PO—by mouth; PR—progesterone
receptor; PRN—as needed; PSA—prostate-specific antigen; QD—every day; SC—subcutaneously; TID—three times a day

Inhibits secretion of
gonadotropins, prevents follicular maturation and ovulation,
and causes endometrial thinning

Medroxyprogesterone
acetate
(Provera®,
DepoProvera®)

Progestins

Mechanism of
Action

Medication
Name(s)

Table 11-1. Characteristics of Hormone Therapies (Continued)
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Figure 11-1. Hormones of the Anterior Pituitary

ACTH—adrenocorticotropic hormone; CRH—corticotropin-releasing hormone; FSH—follicle-stimulating hormone; GHRH—growth hormone–releasing hormone; GnRH—gonadotropin-releasing hormone; LH—luteinizing hormone; PIH—prolactin-inhibiting hormone;
PRH—prolactin-releasing hormone; SS—somatostatin; TRH—thyroid-releasing hormone; TSH—thyroid-stimulating hormone; T3—triiodothyronine; T4—thyroxine
Note. Based on information from Brashers & Jones, 2010.

released when serum osmolality is altered and
causes water reabsorption in the renal collecting duct (Copstead-Kirkhorn & Banasik, 2013).

Hormone Therapy in Specific
Cancers
Breast Cancer
Breast cancer is the most common cancer in
females and the most common cause of cancer

deaths in women 45–49 years of age (American
Cancer Society [ACS], 2015b) (see also Chapter 5). A majority of breast cancers will require
estrogen to enhance the growth of the tumor,
otherwise known as estrogen dependent (WebMD,
2015). Estrogen-dependent cancer cells produce hormone receptors that have estrogen
receptors.
Estrogen is primarily produced in the ovaries
until menopause, and then it is produced in the
adrenal glands and metabolized in adipose tissue. Estrogen levels are regulated by a negative
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feedback loop within the hypothalamus. When
the hypothalamus detects decreased levels of
estrogen in the bloodstream, it secretes GnRH,
which stimulates the anterior pituitary gland to
release FSH and LH, both of which stimulate
the ovaries to produce estrogen (Epocrates,
2015; McCance, 2014) (see Figure 11-2).
Accordingly, ovarian ablation either by surgical resection or radiation therapy is an effective way to decrease estrogen production in the
body, thus cutting off the supply to the estrogendependent tumor. A woman can also be put into
a menopausal state medically with LHRH agonist drugs, such as goserelin by subcutaneous
injection or leuprolide by intramuscular injection administered either monthly or biannually, depending on formulation. An oophorectomy, the surgical resection of the ovaries, can
make disease management more effective and
improve quality of life by eliminating injections
and the unfavorable side effects related to the
medications. However, LHRH therapy allows
for reversible suppression of ovarian function,

Figure 11-2. Negative Feedback Loop

FSH—follicle-stimulating hormone; GnRH—gonadotropinreleasing hormone; LH—luteinizing hormone
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which may be an important consideration for
women of childbearing age (Bush, 2007). Menopause is measured by FSH and estradiol levels,
not simply amenorrhea (Bush, 2007).
The women who benefit from decreased
estrogen levels are those with a tumor that has
positive estrogen receptor sites. Adjuvant systemic therapy is any additional therapy given
after a cancer is surgically removed via mastectomy or lymph node dissection. Adjuvant hormone therapy in breast cancer prevents cancer
cells from receiving estrogen. The best known
adjuvant drug is tamoxifen, a selective estrogen receptor modulator approved for use in
patients with breast cancer (Bush, 2007). This
drug prevents estrogen from binding to estrogen receptors on cancer cells, as well as receptors on other estrogen-sensitive organs, such
as the endometrium. Undesirable side effects
are similar to the symptoms of menopause,
which can include hot flashes and vaginal dryness. Others include endometrial cancer, cataract formation, and thromboembolic events
(Bush, 2007). Tamoxifen reduces the risk of
breast cancer recurrence by 50% and mortality by 28% (Jankowitz & Davidson, 2014). Standard therapy with tamoxifen was initially five
years, although treatment has been extended
to 10 years as a result of oncology clinical trials research. The American Society of Clinical Oncology Clinical Practice Guidelines note
this is due to the associated lower risks of breast
cancer recurrence and new lesions in the contralateral breast (Burstein et al., 2014).
Two other selective estrogen receptor modulators, which also compete with estrogen for
receptor sites on the tumor, are toremifene
and raloxifene. Toremifene is nonsteroidal and
approved for treating locally advanced or metastatic breast cancer in postmenopausal women.
There is a cross-resistance between tamoxifen
and toremifene, so toremifene is ineffective as
a second-line agent if tamoxifen has already
failed. Another drug, raloxifene, was studied
to determine if it was as effective as tamoxifen in women with a high risk of developing
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breast cancer but never diagnosed with this
malignancy. The initial reports from this STAR
study found that similar to tamoxifen, raloxifene also reduced the risk of developing invasive breast cancer by 50%, but the side effect
profile for raloxifene is significantly improved
compared to tamoxifen. Although the risks
for stroke, heart attacks, and fractures are the
same for both drugs, four-year follow-up data
showed 36% fewer uterine cancers and 29%
fewer blood clots for the study participants taking raloxifene versus tamoxifen. While useful
to prevent breast cancer from developing in
never diagnosed, high-risk women older than
35 years of age, raloxifene is not recommended
for treatment of hormone sensitive breast cancer (National Comprehensive Cancer Network® [NCCN®], 2016a, 2016b).
Another class of drugs useful in hormone
therapy is the AIs, which includes anastrozole, letrozole, and exemestane. These drugs
are designed for postmenopausal women only,
unlike selective estrogen response modulators,
which can be used in both premenopausal and
postmenopausal women. After menopause, the
adrenal glands are responsible for androgen
secretion. These androgens are then converted
to estrogen by the enzyme aromatase, which is
present in muscles, adipose tissue, and breast
tumors. The AIs block the synthesis of estrogen
by inhibiting the enzyme aromatase (NCCN,
2016a, 2016b).
AIs do not have agonist effects so there is no
increased risk of thromboembolism or endometrial cancer as with tamoxifen. Also, women
who have developed a resistance to tamoxifen
may be switched to an AI without a cross drug
resistant effect. Many research studies have
compared tamoxifen and anastrozole in the
adjuvant hormone therapy of early breast cancer in postmenopausal women. A double-blind,
randomized, phase III study showed that anastrozole provided higher breast cancer–free survival rates, mainly in women younger than age
60, than tamoxifen following ductal carcinoma
in situ (Margolese et al., 2016).

Other studies have led to the recommendation for women with a risk of recurrence after
chemotherapy to have ovarian function suppression plus adjuvant hormone suppression
therapy to significantly reduce the incidence of
recurrence (Francis et al., 2015). No formal risk
criteria have been developed; however, patients
at risk would include those with pathologically
involved lymph nodes, large tumor size, high
tumor grade, and lymphovascular invasion, as
well as patients with a high risk of recurrence
based on the genomic assay. Women younger
than 35 years old would also be considered
high risk.
Estrogen receptor antagonists bind to estrogen receptors but have no agonistic side effects.
Fulvestrant is approved for second-line hormone treatment in postmenopausal women
with advanced breast cancer after progression
on antiestrogen therapy. Fulvestrant destroys
the estrogen receptors and reduces progesterone receptors as well. It has no cross-resistance with other hormone treatments (Howell,
2006).

Endometrial Cancer
Endometrial cancer is the most common
gynecologic cancer of the Western world;
60,050 new diagnoses and 10,470 deaths were
estimated to occur in the United States in 2016
(ACS, 2016a, 2016b). Endometrial cancer type
I is another primary cancer that is sensitive to
hormone therapy. One of the strongest risk factors for endometrial cancer is a high estrogen
state in the body (Ferguson & Herzog, 2004).
The estrogen exposure can be from external
sources, such as hormone replacement therapy
and tamoxifen use, or from internal sources,
such as early menarche with late menopause,
obesity, polycystic ovary syndrome, and estrogensecreting tumors in the ovary (Garrett & Quinn,
2008). Type II endometrial cancer is more prevalent in older populations, not related to hormones, and has higher rates of recurrence and
metastasis (Lee, Yen, et al., 2014).
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As already discussed, unopposed estrogen
therapy is one of the main causes of endometrial cancer. Progesterone acts to antagonize
the estrogen effects on endometrial carcinoma (Genazzani & Gadducci, 2002), thereby
starving the cancer cells of estrogen and inhibiting tumor growth. However, treatment recommendations include surgery, chemotherapy, radiation, or a combination of the three
for first-line treatment. Hormone treatment
is only used in patients with stage IV recurrent disease and only in endometrioid histology after estrogen receptor and progesterone receptor levels have been checked. In
this select population, hormone therapy with
either megestrol acetate or medroxyprogesterone acetate produces responses in 15%–
30% of patients and is associated with a survival benefit twice as long as nonresponders
(Noonan & Annunziata, 2014).
Although most commonly known for its use
as a mainstay of therapy for estrogen receptor–
positive breast cancer, tamoxifen has been studied as a treatment option for endometrial cancer. Tamoxifen competitively binds to estrogen
receptors and causes a decrease in estrogen
receptors and an increase in progesterone
receptors. Use of tamoxifen has a response rate
of 10%–22% when used in advanced endometrial cancer (Rauh-Hain & del Carmen, 2010).
Overall, limited research exists regarding
the use of hormone treatment in endometrial
cancer. The rationale is that the tumors more
likely to respond to hormone therapy are lowgrade, hormone receptor–positive cancers,
and the most effective management is surgery
for total hysterectomy and bilateral salpingooophorectomy (Lee, Yen, et al., 2014). The
more aggressive tumors, type II endometrial
cancer, are more likely to be hormone receptor negative.
Recommendations for adjuvant therapy
after surgical resection for endometrial cancer are mixed. Hacker and Friedlander (2010)
stated that progesterone administration following surgery has not been shown to pre-
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vent recurrence. However, low-grade, hormone
receptor–positive tumors seem to respond to
progesterone therapy. Endocrine therapy has
demonstrated efficacy and can be used before
chemotherapy for well-differentiated (grade
1) tumors (Markman, 2014). Additionally, in
patients with advanced or recurrent disease,
progestins with or without tamoxifen can be
used, although the response rate is poor (Lee,
Yen, et al., 2014).

Ovarian Cancer
Ovarian cancer is diagnosed in more than
22,000 women each year in the United States
and is the fifth leading cause of cancer death
in women (ACS, 2016d). Because it usually is
not diagnosed early, it has the highest mortality rate of all the gynecologic cancers (ACS,
2016a).
Oral contraceptives, a hormonal form of
birth control, have been found to reduce the
risk of ovarian cancer by 30%–60%, and the
reduction in risk continues for 15 years (Garrett & Quinn, 2008). Other protective factors
include tubal ligation, breast-feeding, and progesterone use.
In stage IA or IB ovarian cancer, when the
tumors are limited to one or both ovaries, have
no detectable abdominal ascites, and are contained within the ovarian capsule, surgery to
debulk the tumor is sufficient treatment, carrying a 95% 10-year survival rate (Reed, 2014).
Chemotherapy is then administered for highergrade tumors.
Surgical oophorectomy for early-stage tumors
and chemotherapy are the usual treatments for
ovarian cancer. Hormone treatment (tamoxifen)
is used for either asymptomatic cases with rising
CA-125 or cases in which comorbidity excludes
more aggressive treatment (Reed, 2014). CA-125
is a serum biomarker that is increased in approximately 50% of early-stage and greater than 90%
of advanced-stage ovarian cancers. Unfortunately, its specificity for ovarian cancer is poor,
and it can be increased in many benign condi-
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tions as well (Lee, de Meritens, Moon, & Kohn,
2014). Because of poor response to therapy,
endocrine therapy is only occasionally used in
patients with evidence of asymptomatic progression who have hormone-positive receptors. No
benefit was shown for endocrine therapy over
active surveillance (Birrer & Fujiwara, 2016).
Progesterone use also was proposed for
treatment in ovarian cancer. Ovarian cancer
cells have hormone receptors, so this therapy
seemed plausible. Unfortunately, in the presence of malignant ovarian tumors, the progesterone receptor levels decrease, and tumor
response rates were modest at best; therefore,
more studies are needed (Williams, Simera, &
Bryant, 2010).
Although GnRH receptors are present in
80% of ovarian cancer cells, response rates with
GnRH analogs were poor—between 9% and
12% (Duffaud et al., 2001). Accordingly, GnRH
analogs are not recommended as part of treatment regimens for ovarian cancer.

Prostate Cancer
Prostate cancer is the second leading cause
of cancer death for men in the United States,
with approximately 180,890 new diagnoses and
26,120 deaths estimated in 2016 (ACS, 2016c).
Autopsies have shown that 30% of men older
than age 50 and 70% of men older than age
80 had localized prostate cancer at the time of
death (Venkatesh, Strope, & Roth, 2015); most
were probably not aware they had the disease.
Androgen deprivation therapy was determined to be an effective treatment for metastatic prostate cancer in 1941 when Nobel
laureate Charles Huggins discovered the importance of androgenic influences on the growth
of prostate cells (Huggins & Hodges, 1941).
Androgen deprivation therapy prolongs survival and decreases bone pain in most patients,
but it is still considered palliative therapy. In
the early 1980s, high levels of dihydrotestosterone were found in prostate tissue. Dihydrotestosterone increases protein synthesis, which led

to the understanding that adrenal androgens
were more important than originally believed
(ACS, 2016d; Lee & Smith, 2016).
One of the first androgen deprivation therapy drugs developed was diethylstilbestrol
(DES), a nonsteroidal estrogen. Estrogens
work by a negative feedback to the hypothalamus. High levels of estrogen inhibit the release
of LHRH from the hypothalamus, which in
turn suppresses the release of LH from the
anterior pituitary. This causes the Leyden cells
to stop producing testosterone (CopsteadKirkhorn & Banasik, 2013). The advantages are
that in addition to achieving castration levels
of testosterone in the body, the estrogen helps
prevent bone loss. Unfortunately, it carries significant risk of cardiovascular toxicity, and consequently DES is no longer sold in the United
States. Newer GnRH agonists have since been
developed that do not have the cardiovascular
toxicity found in DES.
Quality-of-life issues play a large part in treatment decisions for prostate cancer, as does the
stage of disease at diagnosis. The current trend
is to treat according to the patient’s serum prostate-specific antigen (PSA). A significant correlation exists among PSA response, time to progression, and overall survival (Hussain et al.,
2006). The goal for all prostate cancer therapies is to decrease testosterone levels to those
found in castration to inhibit tumor growth
(Lee & Smith, 2016).
For localized prostate cancer, treatment
options range from expectant management
to prostatectomy (laparoscopic radical prostatectomy with or without robotic assistance, or
radical retropubic prostatectomy), radiation
(external beam or brachytherapy), or cryotherapy (Ward, Vogelzang, & Davis, 2016). Neoadjuvant hormone therapy is used for locally
advanced prostate cancer prior to, during, and
after external beam radiation therapy (Ward et
al., 2016).
The American Society of Clinical Oncology
recommends the use of GnRH agonists as part
of prostate cancer treatment. GnRH agonists

Chapter 11. Hormone Therapy

bind to GnRH receptors on pituitary gonadotropin-producing cells, LH, and FSH. Initially,
a transient rise of testosterone levels occurs,
frequently referred to as tumor flare, which
may worsen metastatic symptoms such as bone
pain, spinal cord compression, and impending
ureteric obstruction (Madan & Dahut, 2014).
Accordingly, patients with vertebral metastases and urethral obstruction should be closely
monitored for weakness, paresthesias, hematuria, and urinary tract obstruction during the
first few weeks of therapy (Madan & Dahut,
2014). To prevent the expected flare, combination therapy with an antiandrogen drug such as
flutamide, bicalutamide, or nilutamide is commonly used (Madan & Dahut, 2014).
Combined androgen blockade, the term used
to describe GnRH agonist therapy plus antiandrogen therapy, is sometimes used for approximately one week prior to the start of GnRH
agonist therapy. It is thought to help prevent
the initial rise of testosterone in the body. Antiandrogens compete with other androgens in
the body by binding to androgen receptors
(Chen, Clegg, & Scher, 2009). The benefit of
combined androgen blockade as first-line treatment is controversial and has shown limited
evidence of clinical benefit, but antiandrogens
have a role when used to block the side effects
associated with the flare phenomenon at the
initiation of androgen deprivation therapy or
for long-term treatment to increase the efficacy of androgen deprivation therapy (Shah,
Zhu, & Dahut, 2014). Several studies have been
designed and implemented that compare combined androgen blocking and GnRH monotherapy, but results have been inconsistent.
Meta-analyses of data have shown that a small
improvement (1%–5%) may result with combined androgen blockade therapy (Loblaw et
al., 2007). Several meta-analyses suggest fiveyear survival benefits, and in the studies that
excluded the steroidal antiandrogen cyproterone acetate for therapy, statistically significant reduction in mortality occurred with combined androgen blockage (Lee & Smith, 2016).
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Combined androgen therapy is an appropriate
option for second-line treatment per NCCN
(2016c) guidelines.
An alternative to combined androgen blockade is intermittent androgen deprivation. This
refers to the cyclic administration of GnRH agonists plus an antiandrogen, allowing the patient
to have periods where the side effects are mitigated. Early studies with overall survival as the
endpoint showed no significant difference in
disease progression (Crook et al., 2012). However, a later study showed statistically inconclusive results regarding survival but a 10% relative
increase in the risk of death with intermittent
therapy, and the authors posited that a larger
sample size would be needed to show statistical
differences. With regard to quality of life, the
patients on intermittent therapy showed higher
indices at three months but no statistical difference after three months (Hussain et al., 2013).
Because the research has not shown a significant difference in survival or quality of life, continuous therapy remains the standard of treatment (Lee & Smith, 2016).
Several formulations of GnRH agonists
have been developed and studied. Leuprolide is administered by intramuscular injection
and can be dosed once every 28 days or every
three, four, or six months. Another form, goserelin, can be injected subcutaneously every 28
days, or a longer-term preparation, the threemonth implant, can be injected every 12 weeks
(Epocrates, 2015). The physician’s preference
will play a large part in determining which formulation is used. As already stated, LHRH agonists frequently are used in combination therapy with antiandrogens. Antiandrogens used
in combination therapy for initial treatment
for metastatic prostate cancer are flutamide,
bicalutamide, or nilutamide. However, the benefits for initial long-term combination therapy
are not clear for combined androgen blockade,
and the side effects must be carefully considered (Lee & Smith, 2016).
An alternative option to exogenous hormone therapy is surgical orchiectomy. It is cost-
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effective, provides an immediate decrease in
circulating testosterone, and minimizes issues
of patient compliance. Unfortunately, the negative psychological impact makes this choice
very rare. Decreased testosterone, which is the
desired therapeutic effect, leads to fatigue, loss
of muscle and bone mass, and decreased sexual
capacity (Lee & Smith, 2016).

Side Effects of Hormone
Therapy
The side effects of hormone therapy in cancer treatment arise from disruption or increase
in hormone levels, affecting various parts of
the body. Disruption of testosterone in a man
leads to a decrease in sexual desire, possible
impotence, enlarged breasts (gynecomastia),
and symptoms of menopause, including hot
flashes, incontinence, and osteoporosis (ACS,
2015a). Eliminating estrogen in a woman
will cause menopausal symptoms, including
fatigue, hot flashes, mood swings, osteoporosis, and weight gain. Everyone receiving hormone therapy can have nausea and memory
problems. Side effects can adversely affect
quality of life and can easily cause patients
to discontinue therapy. An important nursing consideration when evaluating patients on
hormone suppressive therapy is careful assessment of side effects and how well patients are
tolerating them (ACS, 2015b).

The Role of Supplements in
Hormone-Sensitive Cancers
With an increasing interest in healthy lifestyles and complementary and alternative medicine, the supplement market is ever expanding. Currently, there is little regulation of this
industry and little to no standardization of
products. Many times, patients believe they are
contributing to their health and well-being by
treating common ailments with natural sup-

plements. For instance, based on a myth, many
individuals take large doses of vitamin C to
help treat or prevent a cold (Pauling, 1977).
Vitamin E is popular to aid in heart health.
Many sports supplements contain a combination of herbal products, anything from flaxseed to androstenedione. Patients often do not
consider supplements and herbal remedies to
be medications and frequently do not report
them to their healthcare team. Unfortunately,
some herbal supplements have an estrogenic
effect on the body, which can compete with the
hormone therapy prescribed by the physician,
thereby providing the estrogen needed for cancer cell growth. Not all supplements have this
effect, but careful review of all medications
and supplements with patients is important to
ensure optimal hormone therapy (see Table
11-2).

Treatments on the Horizon
Because of the extraordinary availability of
funds for breast cancer research, several potential treatments are being developed. Studies
have shown a recurrent mutation in the estrogen receptor 1 (ESR1) gene that encodes protein that allows the cancer to acquire resistance to endocrine therapy (Toy et al., 2013).
This has led to investigation of selective estrogen receptor downregulators that could inhibit
these mutated receptors from producing proteins that promote resistance to endocrine
therapy (Chandarlapaty, 2015). Another avenue of exploration is small molecular inhibitor proteins required for the control of gene
expression to prevent programmed cell death.
New therapies of this type promote apoptosis
and antiproliferative effects on the tumor cells
(Toy et al., 2013). A third area of development
is for estrogen receptor–positive breast cancers
deprived of estrogen after prolonged endocrine therapy plus phosphoinositide 3-kinase
(PI3K) pathway inhibitors. Mutations in this
pathway are seen in estrogen receptor–positive
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Table 11-2. Herbal Supplements That Can Interact With Hormone-Sensitive Cancers
Supplement Name

Common Reasons for Taking

Aletris

Rheumatism, female disorders, sedative, laxative, antispasmodic, diuretic

Alfalfa

Diuretic; kidney, bladder, and prostate health; asthma, arthritis, diabetes

Androstenedione

Enhances athletic performance

Anise

Antiflatulent, expectorant

Black tea

Reduce risk of gastrointestinal, ovarian, and breast cancer

Boron

Osteoarthritis, build muscle, increase testosterone levels

Chasteberry

Menstrual and menopausal conditions, acne, miscarriage prevention

Coenzyme Q10

Prevent cardiotoxicity related to chemotherapy

Cohosh

Natural hormone replacement therapy

Deer velvet

Anticancer and anti-inflammatory properties

DHEA

Prevention of heart disease, breast cancer, and diabetes

Dong quai

Gynecologic symptoms

Fennel

Initiation of menstruation

Flaxseed

Constipation, bladder inflammation, prevention of cancer

Ginseng

Atherosclerosis, bleeding disorders, cancer, colitis, rheumatism, memory loss

Glucosamine

Osteoarthritis, weight loss

Hydrazine sulfate

Prevention of weight loss and wasting (cachexia) associated with cancer

Kefir

Improve digestion, hyperlipidemia, and lactose intolerance

Lactobacillus

Diarrhea or digestive conditions

Licorice

Upper respiratory tract conditions, gastrointestinal conditions

Milk thistle

Gastrointestinal and hepatic ailments, treatment of prostate cancer

Pregnenolone

Slowing or reversing of aging

Progesterone

Gynecologic symptoms

Raspberry leaf

Respiratory, cardiovascular, and gastrointestinal disorders

Red clover

Bronchial conditions

Resveratrol

Atherosclerosis, prevention of cancer, lower cholesterol levels

Scarlet pimpernel

Depression, liver and kidney disorders, treatment of cancer

Soy

Prevention of breast or prostate cancer

Star anise

Gastrointestinal and respiratory problems

Vitamin C (high concentrations)

Treatment of the common cold

Vitamin E (high concentrations)

Treatment of cardiovascular conditions and cancer

Wild yam

Used as an estrogen alternative

Note. Based on information from Montbriand, 2004.

273

274

■

CANCER BASICS, SECOND EDITION

breast cancers after prolonged estrogen deprivation and are associated with increased cell
proliferation with enhanced survival, growth
factor production independent of the cell type
and receptor, loss of apoptosis, and resistance
to different medications (Janku et al., 2012).
Lastly, studies are evaluating endocrine therapy
plus CDK4/CDK6 inhibitors to inhibit cellular
proliferation and apoptosis associated with the
mammalian target of the rapamycin signaling
pathway (Baselga et al., 2012).

Conclusion
The goal of hormone therapy in cancer
is to prevent the cancer cell from getting the
hormone it needs for growth, thereby either
halting tumor growth or enhancing the kill
of the tumor altogether. Scientific research is
continuing to move forward, but much still
remains to learn about hormonal influences on
cancer cells. Scientists and researchers persistently look for more receptor site–specific therapies to make treatments more effective while
decreasing the unpleasant side effects associated with hormone therapies that diminish
patients’ quality of life during treatment.
Breast cancer has received much national
attention and funding. Continued funding is
vital for the research necessary to develop new
drugs and therapies, as well as the participation of patients in clinical trials. Information
for patients is available on multiple websites
(see Table 11-3). In this age of technology,
most patients and family members will have
already done research on the Internet and will
have multiple questions about their condition
ready for their nurse and the doctor. Nurses
need to be not only aware of how and where
patients are getting their information, but also
educated on the different therapy options
available and those available through trial participation so that they are a valuable resource
for inquisitive and anxious patients and families.

Table 11-3. Patient Resources
Name

Website

American Cancer Society

www.cancer.org

American Society of
Clinical Oncology

www.cancer.net

Breast Cancer Risk
Assessment Tool

www.cancer.gov/bcrisktool

Cancer Guide: A Treatment and Facilities
Guide for Patients and
Their Families; published quarterly

www.patientresource.net

Caregiver Action
Network

http://caregiveraction.org

CURE magazine

www.curetoday.com

National Cancer
Institute

www.cancer.gov

National Comprehensive Cancer Network®

www.nccn.org

Susan G. Komen

www.komen.org
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Key Points
• Sometimes referred to as endocrine therapy, hormone therapy is used to alter the hormones in the body, either by stimulating release of hormones, inhibiting the release of hormones, or blocking the effects of hormones to prevent the growth
of hormone-sensitive cancers.
• Two methods of hormone therapy use exist: either to reduce a specific hormone level in the body, or to reduce the cancer
cells’ ability to respond to the hormone.
• In addition to the drugs that alter the body’s production of hormones, there are antihormones, AIs, and GnRH agonists
and antagonists.
• The hypothalamus secretes releasing hormones that cause the release of more hormones from the anterior pituitary. The
released hormones either stimulate or inhibit the anterior pituitary hormones. The anterior pituitary either affects the tissues directly or acts on target tissues. Hormones that target tissues to stimulate secretion of more hormones are known
as tropic hormones.
• Tamoxifen is appropriate hormone therapy for premenopausal women with estrogen receptor–positive breast cancer. This
drug prevents estrogen from binding to estrogen receptors in the cancer cells.
• Anastrozole and other AIs are appropriate for postmenopausal women because they block the synthesis of estrogen by inhibiting the enzyme aromatase. If they are used in premenopausal women, the reduction in feedback of estrogen to the hypothalamus could increase tumor growth and pituitary by causing increased secretion of estradiol for estrogen-positive tumors.
• Hormone therapy is limited in endometrial cancer and ovarian cancer, for which the mainstay of treatment is surgery, chemotherapy, and radiation.
• The goal for all prostate cancer therapies is to decrease testosterone to castration levels to inhibit tumor growth. This can
be achieved surgically (castration) or chemically with androgen deprivation therapy.
• In metastatic prostate cancer, it is important to start a GnRH agonist such as flutamide at least one week prior to the initiation of androgen deprivation therapy (leuprolide) because of the potential for tumor flare.
• Nurses need to ascertain exactly what medications and supplements patients are taking at home. Also, if they are not taking their hormone therapy consistently, try to determine if the nonadherence is due to intolerable side effects.
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Chapter 11 Study Questions
1. A 63-year-old woman was recently diagnosed with stage IV breast carcinoma that is estrogen
and progesterone receptor positive and HER2 negative. She completed some chemotherapy and now has been prescribed anastrozole. Is this an appropriate therapy for this patient?
A. Yes
B. No
2. What side effects would the oncology nurse tell her to expect?
A. Hot flashes
B. Edema
C. Headaches and fatigue
D. All of the above
3. A 73-year-old man has just been diagnosed with metastatic prostate adenocarcinoma with
metastatic disease noted in his lumbar spine. He has no neurologic deficits at this time. He
has leuprolide ordered. Is this appropriate therapy to start him with?
A. Yes
B. No
4. What is the goal of hormone (endocrine) therapy in patients with cancer?
A. Change ratio of hormone levels in the body.
B. Reduce available hormone or the ability of the cancer cell to respond to the hormone.
C. Increase availability of the hormone because cancer cell receptors can only “take up” a
certain amount and then stimulate programmed cell death.
D. Alter uptake of hormone by the cancer cells to prevent their growth.
5. Which of the following is true regarding the Study of Tamoxifen and Raloxifene (STAR)?
A. Result showed that raloxifene could prevent breast cancer at a higher statistical level
than tamoxifen.
B. Tamoxifen should only be used in women with a diagnosis of breast cancer.
C. Both medications can be used together for the best effect against breast cancer development.
D. Tamoxifen is more effective than raloxifene to prevent breast cancer.
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Introduction

poised to make a difference by promoting the
significance of clinical trials in advancing cancer care and increasing clinical trial participation in their setting. The purpose of this chapter is to help nurses new to oncology and allied
healthcare professionals to understand the significance and conduct of clinical trials in the
oncology setting.

Clinical trials bring new discoveries and
exciting—potentially lifesaving—advances to
cancer care. Today’s clinical trials are the foundation of tomorrow’s cancer cures. They are
the heart of all medical advances (National
Institutes of Health [NIH], 2016). Approximately 1.7 million new adult cancer cases were
diagnosed in the United States in 2016 (American Cancer Society, 2016a), with approximately
3% of adult patients participating in clinical trials (Institute of Medicine, 2010). Pediatric cancer is uncommon, representing 1% of all cancers in the United States. Remarkable progress
occurred from 1975 through 2010 with pediatric cancers, resulting in an overall decline of
more than 50% in mortality. One reason for
this is that more than 90% of U.S. children and
adolescents diagnosed with cancer are enrolled
in a clinical trial (American Cancer Society,
2014).
Clinical trials look at ways to prevent, detect,
diagnose, control, and treat cancer. They allow
researchers to study the psychological impact
of the disease and ways to improve patient comfort and quality of life. Increased participation
in clinical trials will spur the development of
better treatments, prevent disease and disability, and ultimately lead to longer, more productive lives for all. Nurses and allied healthcare professionals in oncology are uniquely

A Brief History of Clinical Trials
The evolution of clinical research traverses
a long and fascinating journey. The journey moves from a study of dietary therapy in
patients with scurvy in 1747 to the modern era
of drug therapy studies beginning with the first
randomized controlled trial of streptomycin
in 1946. Since then, a variety of challenges—
scientific, ethical, and regulatory—have arisen
within the area of clinical trials (Bhatt, 2010).
The widespread acceptance of clinical trials is
one of the major advances that occurred during the second half of the 20th century. Table
12-1 lists some of the significant events in clinical trials.
Congress appropriated funds in the National
Cancer Institute Act of 1937 for the first time
to fight a nontransferable epidemic disease—
cancer. This act created the National Cancer Institute (NCI). With this landmark legislation, NCI was given a mandate to engage in
279
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Table 12-1. Selected Events in the History of U.S. Oncology Clinical Trials Development
Year

Event

1747

Lind conducts the first documented comparative study on patients with scurvy.

1800s

Drugs and vaccines to treat smallpox, diphtheria, and cholera are developed and tested.

1887

The National Institutes of Health (NIH) is founded.

1900s

Research on prevention and treatment of infectious diseases begins.

1906

The Food and Drug Act, regulating drug purity, safety, and labeling, is signed into law.

1937

The National Cancer Institute Act establishes the National Cancer Institute (NCI).

1938

The Federal Food, Drug, and Cosmetic Act replaces the 1906 Food and Drug Act and requires that drugs be
tested for safety before marketing.

1947

The Nuremberg Code establishes a basic code of ethics for experimentation on human subjects.

1962

The Kefauver-Harris Amendment to the Federal Food, Drug, and Cosmetic Act mandates preclinical testing
and the provision of informed consent.

1964

The Declaration of Helsinki establishes specific guidelines for physicians conducting human research.

1966

U.S. Surgeon General policy mandates independent review of all research on human subjects, proposing
the establishment of institutional review boards.

1971

The National Cancer Act mandates NCI to conduct and apply basic cancer research.

1974

The National Research Act establishes the National Commission for the Protection of Human Subjects of
Biomedical and Behavioral Research.

1976

NCI initiates the Cooperative Group Outreach Program.

1979

The Belmont Report outlines ethical principles and guidelines for protection of human subjects.

1981

Laws governing the protection of human subjects in research funded by the U.S. Department of Health and
Human Services (DHHS) are added to the Code of Federal Regulations.

1983

NCI funds the Community Clinical Oncology Program (CCOP).

1986

NIH establishes policies for the inclusion of women in clinical trials.

1988

NCI establishes the High-Priority Clinical Trials Program.

1989

The U.S. Food and Drug Administration publishes guidelines for the inclusion of older adult patients in clinical trials.

1990

The Office of Research on Women’s Health is created.

1991

Sixteen federal agencies adopt the federal policy for the protection of human subjects, known as the “Common Rule.”

1993

The NIH Revitalization Act mandates the inclusion of women and minorities in NIH-sponsored clinical trials.
(Continued on next page)
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Table 12-1. Selected Events in the History of U.S. Oncology Clinical Trials Development
(Continued)
Year

Event

1996

The International Conference on Harmonisation establishes good clinical practice guidelines for human subject research. Congress passes the Health Insurance Portability and Accountability Act (HIPAA).

1997

The Food and Drug Modernization Act mandates establishment of a public resource for information on clinical trials.

1998

NIH Policy and Guidelines on the Inclusion of Children as Participants in Research Involving Human Subjects mandates that children must be included in all NIH-sponsored research except under certain circumstances.

2000

The World Health Organization establishes international guidelines for ethics committees involved in the
review of biomedical research.

2002

The Best Pharmaceuticals Act for Children amends the Federal Food, Drug, and Cosmetic Act to improve
drug safety and efficacy testing for children.

2003

DHHS implements HIPAA.

2004

The International Committee of Medical Journal Editors issues a statement mandating public registration of
clinical trials, including a description of informed consent and ethics committee approval as prerequisites for
manuscript publication.

2005

Federalwide Assurance for the Protection of Human Subjects is required for all studies funded or conducted
by DHHS that involve human subjects.

2006

NCI initiates phase 0 clinical trials to study the pharmacokinetics and pharmacodynamics of moleculartargeted drugs.

2007

Medicare’s Clinical Trials Policy is revised with updated coverage rules for Medicare.

2007

Pilot program of NCI Community Cancer Centers Program (NCCCP) is launched and focuses efforts on cancer research, improving quality cancer care, and survivorship for patients treated at community hospitals.

2010

Enactment of the Patient Protection and Affordable Care Act requires insurers to cover routine costs of participants in clinical trials.

2012

Clinical Trials Cooperative Groups are consolidated to five groups (four adult and one pediatric).

2013

NCI Community Oncology Research Program (NCORP) is created to bring state-of-the-art cancer prevention, control, treatment, and imaging clinical trials, cancer care delivery research, and disparities studies to
individuals in their own communities. NCORP replaces the CCOP and NCCCP.

2014

Insurance coverage requirements for clinical trial participation go into effect as mandated by the Patient Protection and Affordable Care Act.

Note. From “History and Background of Oncology Clinical Trials” (pp. 8–9), by K. Donahue and H. Benzel in A.D. Klimaszewski, M.
Bacon, J.A. Eggert, E. Ness, J.G. Westendorp, and K. Willenberg (Eds.), Manual for Clinical Trials Nursing (3rd ed.), 2016, Pittsburgh,
PA: Oncology Nursing Society. Copyright 2016 by Oncology Nursing Society. Adapted with permission.
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certain activities: (a) conduct and foster cancer research (clinical trials), (b) review and
approve grants to support promising research
projects on the causes, prevention, diagnosis,
and treatment of cancer, (c) collect, analyze,
and disseminate the results of cancer research
conducted in the United States and other countries, and (d) provide training and instruction
in the diagnosis and treatment of cancer.
In 1971, the National Cancer Act mandated NCI and NIH to significantly expand
and advance the national effort against cancer. This act established the President’s Cancer
Panel; the National Cancer Advisory Board; 15
research, training, and demonstration cancer
centers; and cancer control programs. These
programs were mandated to speed the application of state-of-the-art cancer care and clinical trials to communities and nonacademic settings. NCI also was instructed to establish “an
international cancer research data bank to collect, catalog, store, and disseminate insofar as
feasible the results of cancer research undertaken in any country for the use of any person involved in cancer research in any country”
(National Cancer Act of 1971, § 407(b)(4)).
In 1983, NCI established the Community
Clinical Oncology Program (CCOP) to ensure
that patients with cancer have access to clinical
trials in their own communities. In 1989, NCI
also approved Minority-Based (MB)-CCOPs to
increase the involvement of racial and ethnic
minority patients in clinical trials. By 2003, NCI
was funding 50 CCOPs across 34 states, 11 MBCCOPs, and 12 research bases, known as clinical trial cooperative groups (NCI, 2004) (see
Figure 12-1).
In 2009, NCI requested that the Institute
of Medicine (IOM) review the community
research programs and the clinical trial cooperative group program. The charge was to make
recommendations for changes needed to conduct clinical trials in the United States more
efficiently (IOM, 2010).
The clinical trial cooperative group program has been supported by NCI for more

than half a century and is an integral part of
NIH, but it had remained largely unchanged
for those years. IOM recognized that clinical
trials must keep pace with advances in scientific knowledge. Therefore, the recommendation was to create a new National Clinical Trials
Network (NCTN). The NCTN would improve
the speed and efficiency of cancer clinical trials, using fewer but larger groups of research
teams and distributing resources. Through
NCTN, the clinical trial cooperative group program was consolidated from 12 research bases
to four adult groups and one pediatric group
(see Figure 12-1). The purpose of the consolidation was to integrate the operations and
data management centers, thereby improving
the speed and efficiency of cancer clinical trials and distributing resources more effectively
(IOM, 2010).
NCI emphasizes the commitment to clinical research in the community, where most
patients are treated and followed. That was the
rationale for the CCOP grants, which were initiated in 1983. The value of community-based
practices for providing access to clinical trials
is fundamental to testing promising new interventions in settings in which most patients are
seen. Because advances in oncology are occurring rapidly, community-based care must also
adapt swiftly, requiring changes in the manner in which clinical trials are conducted in
the community. Therefore, upon evaluation by
IOM, NCI consolidated its community-based
programs into the NCI Community Oncology
Research Program (N-CORP). N-CORP was
designed to become an integral component
of the overall NCTN. It will provide access to
studies of cancer control, prevention, screening, treatment, and care delivery in communities (IOM, 2010).
With the new clinical trial infrastructure,
NCTN and N-CORP, researchers are better able
to implement and complete trials more rapidly
than in the past. Important trials are widely
available throughout the country, in large cities
and small communities.
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Figure 12-1. U.S.-Based Clinical Trials Cooperative Group Program Members
Original Participants

Consolidated Groups
Children’s Oncology Group
• CCG
• POG

American College of Radiology Imaging Network (ACRIN)
American College of Surgeons Oncology Group (ACOSOG)
Cancer and Leukemia Group B (CALGB)

ECOG-ACRIN

Children’s Cancer Group (CCG)
Eastern Cooperative Oncology Group (ECOG)
Gynecologic Oncology Group (GOG)
Intergroup Rhabdomyosarcoma Study Group (IRSG)
National Surgical Adjuvant Breast and Bowel Project (NSABP)

NRG Oncology
• NSABP
• RTOG
• GOG

National Wilms Tumor Study (NWTS)
SWOG

North Central Cancer Treatment Group (NCCTG)
Pediatric Oncology Group (POG)

The Alliance
• ACOSOG
• CALGB
• NCCTG

Radiation Therapy Oncology Group (RTOG)
Southwest Oncology Group (SWOG)
Note. Based on information from Children’s Oncology Group, n.d.; National Cancer Institute, n.d.

Types of Cancer Clinical Trials
Several different types of cancer clinical trials exist. The major types of trials relate to natural history studies, prevention, screening,
diagnostic, treatment, and quality of life or
supportive care. Natural history studies follow
a group of people over time who have or are
at risk for developing a specific medical condition. These studies are conducted to understand how the medical condition develops and
how to treat it (NCI, n.d.). Prevention trials look
for better approaches to prevent cancer in individuals who have never had cancer or to prevent cancer from recurring. Better approaches
may include medicines, vaccines, vitamins, minerals, or lifestyle changes, among other things,
that researchers believe may lower the risk of
a specific cancer or disease. Screening trials test

the best way to detect cancer, especially in its
early stages when there are no symptoms. Diagnostic trials determine better tests or procedures
for diagnosing a particular disease condition
or cancer. Treatment trials test new treatments
(such as a new cancer drug, new approaches to
surgery or radiation therapy, new combinations
of treatments, or new methods such as gene
therapy). Quality-of-life or supportive care trials
explore and measure ways to improve the comfort and quality of life of people with a chronic
illness, such as cancer (NIH, 2016).

Phases of Cancer Clinical Trials
Trials that involve the testing of a new drug
progress in an orderly series of steps, called
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phases. Most trials also are classified into one
of several phases (see Table 12-2). Each phase
has different goals and characteristics.

Phase 0
Phase 0 trials are the first clinical trials that
target humans. They aim to find out whether the
drug reaches the tumor, how the drug acts in the
human body, and how cancer cells in the human
body respond to the drug. Patients in these studies might need extra biopsies, scans, and blood
samples as part of the study process (American
Cancer Society, 2016b; National Comprehensive Cancer Network® [NCCN®], n.d.), primarily
to determine the pharmacodynamic and pharmacokinetic properties of the drug. Pharmacodynamic properties describe the biochemical and
physiologic effects of a drug on the body, including how the drug is absorbed, moves throughout
the body, binds to various structures, and interacts with certain molecules within target tissues.
Pharmacokinetic properties describe the activity of
a drug in the body over a long period of time.
This includes the process by which drugs are
absorbed, distributed in the body, localized in
the tissues, and excreted. Considered together,
data from pharmacodynamic and pharmacokinetic studies help researchers to determine a
rational dosage regimen for testing in clinical
trials. Furthermore, phase 0 trials expose participants to less toxicity and can be performed in
less time and with fewer patients than traditional
phase I trials. By conducting a phase 0 trial,
researchers can eliminate ineffective agents
much more quickly (Takimoto, 2009).

Phase I
A phase I trial aims to find the best dose of
a new drug with the fewest side effects. The
goal is to find an acceptable dose and schedule
with respect to toxicity. Initially, a small group
of study participants receive a low dose of the
drug. When these individuals tolerate the drug
with no or minimal side effects, a higher dose

is given to the next set of individuals. This continues until the side effects become severe or
the desired effect is seen. Patients who enter
phase I trials usually have advanced disease and
have failed standard therapies. The new drug
may help the individuals, but phase I trials are
to test the drug’s safety. If it is found to be safe,
it can be tested in phase II trials (NCCN, n.d.).

Phase II
The goal of phase II clinical trials is to determine if the treatment has any beneficial effect.
Participants in these trials usually have the same
type of cancer and are newly diagnosed with
advanced disease. Often, new combinations of
drugs are tested. Patients are closely watched
to see if the drug works. In this phase, the new
drug is not usually compared to the standard of
care; however, it may be compared to another
new drug. If the drug is found to work, it can be
tested in a phase III clinical trial (NCCN, n.d.).

Phase III
Phase III clinical trials are comparative studies, whereby one or more experimental treatments are compared with what is known as the
current standard therapy. The trials assess the
side effects of each drug or combination and
which drug or combination works better. Often,
these trials are randomized. This means that the
patients are placed into treatment groups, called
trial arms, by chance. Randomization is needed to
ensure that the patients in each of the arms are
similar. This allows the researchers to know that
the results of the trial are due to the treatment
and not the differences between the trial arms.
A computer program is used to randomly assign
participants to trial arms. Neither the patient nor
the physician chooses the arms, and both need to
accept whichever treatment is assigned. A phase
III trial can have anywhere from two to three or
more trial arms. The control arm is the one that
is considered the standard of care treatment. The
other trial arm or arms are considered to be the

Chapter 12. Clinical Trials

■

285

Table 12-2. Overview of Phase 0–IV Clinical Trials
Phase

Description

Goals

Subjects

Study Design

0

Exploratory study
using small
doses of investigational agent
(i.e., microdosing for a drug or
biologic)
Very limited drug
exposure with
limited duration of dosing
(approximately
7 days or less)
No therapeutic
(or diagnostic)
intent

Provide human pharmacokinetic (PK)/pharmacodynamic
(PD) data prior to definitive
phase I–II testing
Determine whether mechanism
of action defined in preclinical models can be observed
in humans
Refine biomarker assay using
human tumor tissue and/or
surrogate tissue
Enhance efficiency and
increase chance of success
of subsequent development
of the agent

Limited number of participants (about 10–15)

Dose escalation
Open label
Nonrandomized

I

Traditional firstin-human dosefinding study for
a single agent
Dose-finding
study when
using multiple
agents or multiple interventions (e.g., drug
+ radiation)

Evaluate the safety and tolerability
Determine the maximum tolerated dose (MTD):
• Single agent
• Combination of agents
• Combination of interventions
Determine dose-limiting toxicity (DLT)
Define optimal biologically
active dose
Evaluate PK/PD
Observe preliminary response
(e.g., antitumor activity)

Limited number of subjects
(20–100)
Healthy volunteer
Patient volunteer
Usually many cancer types
(e.g., solid tumors)
Refractory to standard therapy or no remaining standard therapy
Adequate organ function
(e.g., bone marrow, liver,
kidney)
Pediatric studies conducted
after safety and toxicity
evaluation in adults

Dose escalation
• Traditional 3 + 3
• Accelerated titration
• Adaptive
Open label
Randomized
(healthy volunteer)
Nonrandomized
(patient volunteer)

II

Phase IIA: Proof
of concept
study to provide
initial information on activity
of intervention
to justify conducting a larger
study
Phase IIB: Optimal dosing
study to target
population

Phase IIA
• Demonstrate activity of the
intervention in the intended
patient condition/targeted
population
• Establish proof of concept
Phase IIB
• Establish optimal dosing for
the intended patient condition/targeted population to be
used in phase III study
Evaluate for safety

Moderate number of subjects (80–300)
More homogenous population that is deemed likely
to respond based on:
• Phase I data
• Preclinical models and/or
mechanisms of action
Subject needs to have disease that can be accurately reproduced and
measured
May limit number of prior
treatments

Open label or
blinded
Nonrandomized or
randomized
One-stage, twostage, or crossover
Nonstratified or
stratified

(Continued on next page)
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Table 12-2. Overview of Phase 0–IV Clinical Trials (Continued)
Phase

Description

Goals

Subjects

Study Design

III

Randomized controlled study

Compare efficacy of intervention being studied to a control group
Evaluate for safety

Large number of subjects
(hundreds to thousands)
Homogenous population
May be used for initial treatment

Open label or
blinded
Randomized
Nonstratified or
stratified
Multi-institution/
multisite

IV

Postmarketing
studies

Evaluate safety during postmarketing period
May be initiated voluntarily or
required by the U.S. Food and
Drug Administration
Compare the drug to another
similar product that is already
being marketed
Monitor for long-term and additional safety, efficacy, and
quality-of-life data
Assess drug-food interactions
Assess effect in specific populations (e.g., pregnant
women, children), or determine cost-effectiveness

Large number of subjects
with the labeled indication of the newly marketed
drug/biologic

Open label
Multi-institution/
multisite

Note. Based on information from Doroshow & Kummar, 2009; Kummar et al., 2006; Lertora & Vanevski, 2012.
From “History and Background of Oncology Clinical Trials” (p. 29), by K. Donahue and H. Benzel in A.D. Klimaszewski, M. Bacon, J.A.
Eggert, E. Ness, J.G. Westendorp, and K. Willenberg (Eds.), Manual for Clinical Trials Nursing (3rd ed.), 2016, Pittsburgh, PA: Oncology
Nursing Society. Copyright 2016 by Oncology Nursing Society. Reprinted with permission.

new treatment. Phase III trials are often needed
before the U.S. Food and Drug Administration
will approve the use of a new drug for the general
public (NCCN, n.d.).

Phase IV
Phase IV trials are postmarketing surveillance
studies. After a treatment has been approved by
the U.S. Food and Drug Administration, it may
be studied in a phase IV trial to identify and
assess toxicities that were not apparent in the
earlier studies. Some rare side effects may only
be found in a large group of individuals. More
can be learned about how well the drug works
and if it is helpful when used with other treat-

ments or a sequence of treatments. Sometimes,
another route may be used to determine if it will
offer better quality of life (NCCN, n.d.).

Elements of a Clinical Trial
Protocol
Every clinical trial has a written, detailed
action plan, called a protocol. Every clinical site
participating in the trial uses the same protocol, ensuring consistency of procedures and
enabling communication among those working on the clinical trial. This uniformity ensures
that results from all sites can be combined and
compared (Mitchell & Smith, 2016).
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NCI’s Cancer Therapy Evaluation Program
(CTEP) provides guidelines, as well as numerous helpful tools and templates, to facilitate protocol development for the research community.
These include an investigator’s handbook, a
protocol authoring handbook, phase I through
III templates, protocol submission worksheet,
adverse event guidelines, informed consent
guidelines, and treatment assignment instructions and guidelines. All clinical trials will have
the basic elements of a protocol, whether it is
an NCI- or industry-sponsored trial (NCI CTEP,
2014). Each protocol element has specific information to assist the trial team. Table 12-3 indicates the specific elements of the protocol and
what is included in each element of the clinical
trial.

Ethical, Legal, and Regulatory
Issues
The performance of clinical research is a
complex activity. Laws, regulations, and ethics
govern research in the protection of human
subjects. A comprehensive presentation of this
topic is beyond the scope of this chapter; however, key points are discussed. In the area of
human subjects and protection of rights, the
research team needs to be knowledgeable in
three areas: research codes and regulations,
local human subject protection, and training
of the research investigators and staff.

Research Codes and Regulations
Since 1945, the ethical impact of clinical trials has become increasingly important,
resulting in strict regulation of human subject
research. Following World War II, leading Nazi
doctors who had performed experiments on
people in concentration camps were brought
to justice (Annas & Grodin, 1995). On December 9, 1946, an international military tribunal
at Nuremberg opened criminal proceedings
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against the doctors for their willing participation in war crimes and crimes against humanity. Experiments had been performed without obtaining informed consent, involving an
unacceptable degree of risk (often resulting
in death) and without the right of subjects to
terminate their involvement. The final verdict
from the trial included 10 principles about
what constituted legitimate research. These
principles later became known as the Nuremberg Code (Nuremberg Code, 1949).
The Nuremburg Code (1949) was the first
landmark document in the codification of clinical research ethics, followed by the Declaration
of Helsinki in 1964 and the Belmont Report in
1979. These documents provide fundamental
guidance for the conduct of teams involved in
ethical clinical research.
The Declaration of Helsinki was adopted in
1964 for the medical community by the World
Medical Association. It is an important document in the history of research ethics because it
was the first significant effort of the medical community to regulate research itself and formed
the basis of most subsequent documents in medical research involving human subjects. The declaration developed the 10 principles stated in
the Nuremberg Code and tied them to the statement of physicians’ ethical duties. It more specifically addressed clinical research, reflecting
changes in medical practices in human research
and the requirement of consent. Since its inception, it has undergone seven revisions and two
clarifications, growing considerably in length
from 11 paragraphs in 1964 to 37 in the 2013
version (Carlson, Boyd, & Webb, 2004).
In 1978, the National Commission for the Protection of Human Subjects of Biomedical and
Behavioral Research published a report titled
Ethical Principles and Guidelines for the Protection of
Human Subjects of Research. It was named the Belmont Report, for the Belmont Conference Center, where the National Commission met when
first drafting the report (National Commission,
1979). The Belmont Report provides the philosophical underpinnings for the current laws gov-
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Table 12-3. Elements of a Clinical Trial Protocol
Element

Description

Title page

Includes the title of the protocol, protocol number, primary source of identifying information for the necessary contacts for the protocol, version date, list of participating
institutions, and information regarding whether the agents used in the protocol are provided

Schema

Briefly describes the overall treatment plan, including the interventions to be administered and the length of time for each intervention

Objective(s)

Identifies the questions to be answered by the clinical trial and may indicate what can
be gained by the clinical trial; may have a primary objective (the main question of the
clinical trial) and secondary objective (other items that would like to be gained from the
clinical trial, such as quality of life, tumor markers, etc.)

Background and rationale

Presents earlier related studies that led to the development of the present clinical trial
and data from those studies in detail with references

Patient eligibility criteria

Includes the unbiased requirements that patients must meet to be enrolled in the
study; usually has a section for eligibility criteria and another for ineligibility (exclusion)
criteria

Pharmaceutical information

Contains all the details on the agents used in the clinical trial

Treatment plan

Describes what treatment will be given to the patient; includes the dose, route, and
schedule of the therapy

Procedures for patient entry
on study

Provides detailed requirements needed to enroll patients in the clinical trial, such as if
any credentials are required, regulatory requirements, etc.

Adverse events list and
reporting requirements

Identifies what side effects have been previously reported with the agents in clinical trials and the specific guidelines for reporting adverse events

Dose modifications for
adverse events

Gives guidelines to researchers so that every site is modifying the dose the same
according to the adverse events the patients are experiencing

Criteria for response assessment

Provides objective study endpoints, including definitions of complete and partial
response, stable disease, and progressive disease

Monitoring of patients

Details the time points and testing required for patients participating in the study

Off-study criteria

Explains the circumstances in which patients should be removed from the clinical trial

Statistical considerations

Provides the rationale for the uniform data method collection, random variation, and
generalizability of the study populations, along with the sample size and the statistical
power of the sample size

Records to be kept

Specifies all the necessary documents, case report forms, and tissue/blood specimens that need to be submitted, along with the time points of submission

Note. Based on information from Mitchell & Smith, 2016; National Cancer Institute Cancer Therapy Evaluation Program, 2014.
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erning human subject research. The Belmont
Report established three fundamental ethical
principles that are relevant to all research involving human subjects: respect for persons, beneficence, and justice (see Table 12-4).
With respect to regulatory authority, aside from
these international codes, nearly every nation that
allows research on human subjects has its own set
of regulations governing these activities.
Based on the work of the National Commission for the Protection of Human Subjects of
Biomedical and Behavioral Research (1974–
1978), the U.S. Department of Health and
Human Services (DHHS) expanded its regulations for the protection of human subjects,
found in the Code of Federal Regulations (CFR)
at Title 45, Part 46 (45 CFR 46), in the late
1970s and early 1980s. These regulations were
enacted for the protection of human subjects
and apply to federally funded research. The
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Office for Human Research Protections protects the rights, welfare, and well-being of subjects involved in research conducted or supported by DHHS and helps to ensure that such
research is carried out in accordance with the
regulations described in 45 CFR 46.

Local Human Subject Protection
An important process that helps to protect human rights at a local level is the institutional review board (IRB). Federal law requires
that every hospital or clinic conducting publicly
funded clinical trials have an active IRB committee. The IRB is composed of physicians, pharmacists, nurses, and members of the lay community
who critically review the protocol documents
for risk to members of the community who may
enroll in a trial. A key goal of IRBs is to protect
human subjects from physical or psychological

Table 12-4. Application of the Belmont Report
Principle

Application

Respect for persons
• Individuals are autonomous agents.
• Individuals should be treated with respect.
• Persons with diminished autonomy need additional protection.

Informed consent
• Participants must be given the opportunity to choose
what shall or shall not happen to them.
• The consent process must include three elements:
–– Information sharing
–– Comprehension
–– Voluntary participation

Beneficence
• Human participants should not be harmed.
• Research should maximize possible benefits and minimize possible risks.

Assessment of risks and benefits by investigator and the
institutional review board or ethics review committee

Justice
• The benefits and burdens of research must be distributed fairly.

Selection of participants
• Procedures and outcomes in the selection of research
participants should be fair.
• Eligibility criteria should include those who may benefit
and exclude those who may be harmed.

Note. Based on information from National Commission for the Protection of Human Subjects of Biomedical and Behavioral Research,
1979.
From “Legal, Regulatory, and Legislative Issues” (p. 53), by S. Brown, S. Markus, and C.A. Bales in A.D. Klimaszewski, M. Bacon, J.A.
Eggert, E. Ness, J.G. Westendorp, and K. Willenberg (Eds.), Manual for Clinical Trials Nursing (3rd ed.), 2016, Pittsburgh, PA: Oncology
Nursing Society. Copyright 2016 by Oncology Nursing Society. Reprinted with permission.
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harm, which they attempt to do by reviewing
research protocols and related materials. During
the review, the IRBs look at the ethical aspects
of the clinical trial and its methods. They review
whether the prospective subjects are capable of
making such choices and seek to maximize the
safety of subjects. The IRBs also will make certain that the informed consent is in language
that the local community will understand (U.S.
Food and Drug Administration, 2016).
Another process to ensure the respect of
human rights is informed consent. The Belmont
Report (National Commission, 1979) identified
informed consent as an ongoing process with
three elements: information, comprehension,
and voluntariness. The informed consent process consists of many steps, including but not
limited to an initial meeting between a potential
participant and the physician or a designated
member of the research team. The amount of
time allotted to the process of consent depends
on the nature and complexity of the research
and the need to minimize the possibility of coercion or undue influence. An informed consent
document is only part of the process, which
continues throughout the entire clinical trial,
including new information that arises while
patients are receiving care. The informed consent may be the most important protection of
human subjects. All research personnel should
remember the first principle of the Nuremberg
Code: “the voluntary consent of the human subject is absolutely essential.”

Training of Research Investigators
and Staff
One of most frequently used training
resources for the research team is the International Council for Harmonisation of Technical
Requirements for Pharmaceuticals for Human
Use (ICH) Guideline for Good Clinical Practice (GCP), which is an international ethical
and scientific quality standard for designing,
conducting, recording, and reporting trials
that involve the participation of human sub-

jects. Compliance with this standard provides
public assurance that the rights, safety, and
well-being of trial participants are protected;
that trial conduct is consistent with the principles that have their origin in the Declaration
of Helsinki; and that the clinical trial data are
credible. The objective of ICH GCP guidance
is to provide a unified standard for the European Union, Japan, and the United States to
facilitate the mutual acceptance of clinical data
by the regulatory authorities in these jurisdictions. The principles established in this guidance may be applied to other clinical investigations that may have an impact on the safety
and well-being of human subjects (ICH, 1996)
(see Figure 12-2). GCP describes the responsibilities and expectations of all participants in
the conduct of clinical trials, including investigators, monitors, sponsors, and IRBs. GCP
covers aspects of monitoring, reporting, and
archiving of clinical trial documents. ICH GCP
represents how the research team is to conduct
clinical trials in all aspects, from inception to
the archival of all documents.
A frequently used training course for most
research teams is the NIH Office of Extramural Research’s online tutorial, Protecting Human
Research Participants, which covers all areas of
human research protections. It includes review
of historical studies, such as the Tuskegee syphilis study, informed consent, and all other vital
aspects of human research protection (NIH
Office of Extramural Research, n.d.).
Research teams are responsible for conducting trials ethically and according to the regulations and laws for the protection of the individuals enrolling in the study. The Office for
Human Research Protections provides leadership in the protection of the rights, welfare, and well-being of individuals involved in
research. It provides clarification and guidance to research teams and advice on ethical
and regulatory issues. The federal government
has a number of systems in place to ensure the
safety and well-being of research participants.
Many safety nets are in place for research at
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Figure 12-2. Principles of Good Clinical Practice
• Clinical trials should be conducted in accordance with the ethical principles that have their origin in the Declaration of
Helsinki, and that are consistent with good clinical practice (GCP) and the applicable regulatory requirement(s).
• Before a trial is initiated, foreseeable risks and inconveniences should be weighed against the anticipated benefit for the
individual trial subject and society. A trial should be initiated and continued only if the anticipated benefits justify the risks.
• The rights, safety, and well-being of the trial subjects are the most important considerations and should prevail over
interests of science and society.
• The available nonclinical and clinical information on an investigational product should be adequate to support the
proposed clinical trial.
• Clinical trials should be scientifically sound, and described in a clear, detailed protocol.
• A trial should be conducted in compliance with the protocol that has received prior institutional review board (IRB)/
independent ethics committee (IEC) approval/favorable opinion.
• The medical care given to, and medical decisions made on behalf of, subjects should always be the responsibility of
a qualified physician or, when appropriate, of a qualified dentist.
• Each individual involved in conducting a trial should be qualified by education, training, and experience to perform
his or her respective task(s).
• Freely given informed consent should be obtained from every subject prior to clinical trial participation.
• All clinical trial information should be recorded, handled, and stored in a way that allows its accurate reporting, interpretation, and verification.
• The confidentiality of records that could identify subjects should be protected, respecting the privacy and confidentiality rules in accordance with the applicable regulatory requirement(s).
• Investigational products should be manufactured, handled, and stored in accordance with applicable good manufacturing practice (GMP). They should be used in accordance with the approved protocol.
• Systems with procedures that assure the quality of every aspect of the trial should be implemented.
Note. From Guidance for Industry: E6 Good Clinical Practice: Consolidated Guidance (pp. 8–9), by International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use, 1996, Rockville, MD: U.S. Food and Drug Administration.

the local level also. Research teams are committed to protecting clinical trial participants
and increasing the knowledge of treatment for
specific diseases. Maintaining the protection of
study participants is vital to gain and maintain
the public’s trust with clinical trials.

Nursing Implications in Cancer
Research
Multiple implications exist regarding clinical trials for nurses working with patients with
cancer. Oncology clinical trials are important
for the improvement of outcomes for individuals with or at risk for cancer. Because of the
complexity of oncology clinical trials and the
needs of patients with cancer, nurses play a
vital role in the clinical trial setting (Lubejko et
al., 2011). Research nurses are vital to patients
enrolling in a study. Of the total time and effort

required to conduct a trial for one patient, the
nurses contribute more than 30% of the time,
while the physician accounts for only 9% (Baer,
Zon, Devine, & Lyss, 2011).
The increasing depth and breadth of the
cancer clinical research enterprise has spurred
the development of the clinical trial nursing
subspecialty. The Oncology Nursing Society
(ONS) believes that oncology nurses are essential to the effective conduct of cancer clinical
trials. Oncology nurses who work with clinical
trials need a background of scientific knowledge, critical-thinking skills, and an understanding of individual and group behavior.
Consequently, ONS developed competencies
for oncology clinical trial nurses. The competencies are intended to provide a listing of the
fundamental knowledge and skills that novice
oncology clinical trial nurses should possess or
acquire in their role (ONS, 2010).
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Nurses new to oncology who are seeking
more in-depth information about how to
work with cancer clinical trials are encouraged to consult ONS’s Manual for Clinical Trials Nursing (Klimaszewski et al., 2016). Additional information about the Clinical Trial
Nurses ONS Community is available at www.
ons.org. Clinical trial resources for healthcare professionals and patients are found in
Figure 12-3.

Conclusion
Opportunities exist for nurses and allied
healthcare professionals in oncology to make
a difference by promoting the significance of
clinical trials in advancing cancer care and
increasing clinical trial participation. By doing
so, advances in cancer care can be more readily
achieved, whereby years of human life are not
lost, but saved.

Figure 12-3. Clinical Trial Resources
Clinical Trial Databases
CenterWatch Clinical Trials Listing Service™ (www.centerwatch.com): CenterWatch has the largest online database of
industry-sponsored global clinical trials actively seeking volunteers.
ClinicalTrials.gov (http://clinicaltrials.gov): ClinicalTrials.gov provides regularly updated information about federally and
privately supported clinical research in human volunteers. The National Institutes of Health (NIH), through its National
Library of Medicine, developed this site in collaboration with the U.S. Food and Drug Administration. ClinicalTrials.gov
contains more than 41,000 clinical studies sponsored by NIH, other federal agencies, and the private industry.
National Cancer Institute (NCI) (www.cancer.gov/about-cancer/treatment/clinical-trials): NCI provides clinical trial information
for patients and caregivers and provides the world’s most comprehensive database of open and closed clinical trials
World Health Organization International Clinical Trials Registry Platform (ICTRP) (www.who.int/ictrp): ICTRP enables
users to search a central database that contains the trial registration data sets provided by primary registers.
Educational Materials
Clinical Trial Staff:
AccrualNet (https://accrualnet.cancer.gov/education/materials_staff?page=6H.WJp1QPkrK1s): Staff education materials include resources for the research team, such as clinical trial workbooks and webinars that teach the basics,
sample recruitment plans to help with accrual, online tutorials to help with requirements for human research participant protection training, and more.
Protecting Human Research Participants course (NIH Office of Extramural Research) (https://phrp.nihtraining.com):
Online training consists of seven modules, each addressing the principles used to define ethical research using the
regulations, policies, and guidance that describe the implementation of those principles.
Patients:
AccrualNet (https://accrualnet.cancer.gov/education/materials_patient#.WJpmpfkRk1s): Patient education materials include clinical trial information for patients in a variety of formats, such as interactive tutorials, videos, and brochures, some of which are available in Spanish.
Dana-Farber Cancer Institute (www.dana-farber.org/Research.aspx): Clinical trial information includes educational
material in video and PDF formats.
NCI (www.cancer.gov/about-cancer/treatment/clinical-trials): NCI provides basic information about clinical trials, including
information about the benefits and risks, who is responsible for which research costs, and how safety is protected.
NCI Dictionary of Cancer Terms (www.cancer.gov/dictionary): Features thousands of terms related to cancer and medicine. Definitions are in easy-to-understand language for patients.
Professional Membership Organizations
American Society of Clinical Oncology (ASCO) (www.asco.org): ASCO is a nonprofit organization with goals of improving cancer care and prevention and ensuring that all patients with cancer receive the highest quality care. The organization has nearly 25,000 members representing all oncology disciplines and subspecialties. ASCO is committed to
advancing oncology education for healthcare professionals, advocating for policies to provide access to high-quality
cancer care, and supporting clinical trials and the need for increased clinical and translational research.
(Continued on next page)
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Figure 12-3. Clinical Trial Resources (Continued)
Professional Membership Organizations (cont.)
Association of Clinical Research Professionals (ACRP) (www.acrpnet.org): ACRP is an international association composed of more than 20,000 individuals dedicated to clinical research and development. ACRP is a resource for clinical research professionals in the pharmaceutical, biotechnology, and medical device industries, as well as those in
hospitals, academic medical centers, and physician offices.
International Association of Clinical Research Nurses (IACRN) (http://iacrn.memberlodge.org): IACRN is an organization with the purpose of defining, validating, and advancing clinical research nursing—a specialized practice of professional nursing focused on maintaining equilibrium between care of the research participant and fidelity to the
research protocol. This specialty practice incorporates human subject protection; care coordination and continuity;
contribution to clinical science; clinical practice; and study management throughout a variety of professional roles,
practice settings, and clinical specialties.
Oncology Nursing Society (ONS) (www.ons.org): ONS is a professional association of more than 39,000 RNs and
other healthcare professionals dedicated to excellence in patient care, teaching, research, administration, and education in the field of oncology. ONS recognizes the value of subspecialty practice and the unique needs of nurses who
provide specialized care. ONS offers communities that focus on a particular area (formerly called special interest
groups), including the Clinical Trial Nurses ONS Community.
Regulatory Affairs Professionals Society (RAPS) (www.raps.org): RAPS is a worldwide member organization devoted
to the health product regulatory profession. With more than 11,000 individual members from industry, government,
research, clinical, and academic organizations in more than 50 countries, RAPS develops professional standards for
knowledge, competency, and ethics.
Society for Clinical Data Management (SCDM) (www.scdm.org): SCDM is a nonprofit professional society founded to
advance the discipline of clinical data management. The interest of all SCDM members is quality clinical data management practices. The society offers certification and publishes a quarterly newsletter.
Society for Clinical Trials (SCT) (www.sctweb.org): SCT is an international professional organization dedicated to the
development and dissemination of knowledge about the design and conduct of clinical trials and related healthcare
research methodologies.
Society of Clinical Research Associates (SOCRA) (www.socra.org): SOCRA is a nonprofit professional organization
dedicated to the advancement and continuing education of clinical research professionals. The society offers certification and publishes a journal, SOCRA Source.
Society of Quality Assurance (SQA) (www.sqa.org): SQA is a professional membership organization dedicated to providing a forum for information exchange and utilization of knowledge in research and regulatory quality assurance,
enhancing knowledge of regulatory and quality assurance concerns that affect research, and fostering the recognition of the quality assurance profession worldwide.
Other Organizations
Association of Clinical Research Organizations (ACRO) (www.acrohealth.org): ACRO represents clinical research
organizations worldwide. ACRO’s members provide specialized services that are integral to the development of
drugs, biologics, and medical devices. ACRO advances clinical outsourcing to improve the quality, efficiency, and
safety of biomedical research.
International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use (ICH) (www
.ich.org): ICH brings together the regulatory authorities of Europe, Japan, and the United States and experts from the
pharmaceutical industry in the three regions to discuss scientific and technical aspects of product registration.
International Federation of Pharmaceutical Manufacturers and Associations (IFPMA) (www.ifpma.org): IFPMA is a
nonprofit, nongovernmental organization representing national industry associations and companies from both developed and developing countries. Member companies of the IFPMA are research-based pharmaceutical, biotechnology, and vaccine companies.
Pharmaceutical Research and Manufacturers of America (PhRMA) (www.phrma.org): PhRMA represents pharmaceutical research and biotechnology companies. It advocates for public policies that encourage discovery of new medicines for patients by pharmaceutical and biotechnology research companies.
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Key Points
• Nurses, as part of the research team, are essential to the effective conduct of clinical trials.
• Clinical trials are an avenue for the advancement of clinical management of individuals with cancer and the prevention of
cancer.
• Vital historical events in the area of clinical trials include the National Cancer Institute Act of 1937 and the National Cancer Act of 1971, plus the restructure of the NCI clinical trial programs.
• Clinical trial participants are protected in a variety of ways: Nuremberg Code, Declaration of Helsinki, Belmont Report, CFR,
local IRBs, and informed consent, along with necessary training of the research staff.

The author would like to acknowledge Heidi E.
Deininger, PhD, RN, for her contribution to this
chapter that remains unchanged from the first edition
of this book.
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Chapter 12 Study Questions
1. Clinical trials that explore and measure ways to improve the comfort and quality of life of
individuals with chronic illness are:
A. Prevention trials.
B. Natural history studies.
C. Supportive care studies.
D. Diagnostic trials.
2. What phase of clinical trial typically enrolls fewer than 300 individuals and has participants
with the same type of tumor?
A. Phase I
B. Phase II
C. Phase III
D. Phase IV
3. Which element of the clinical trial protocol informs the research staff of the time points for
required testing during the study?
A. Records to be kept
B. Patient eligibility criteria
C. Treatment plan
D. Monitoring of patients
4. Which code was created in response to experiments being performed without consent that
involved an unacceptable degree of risk and without the right of the subjects to terminate
their involvement?
A. Nuremberg Code
B. Belmont Report
C. Declaration of Helsinki
D. Code of Federal Regulations
5. What type of training should the research team undergo?
A. National Institutes of Health Office of Extramural Research’s Protecting Human Research
Participants course
B. International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use Good Clinical Practice
C. A and B

CHAPTER
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Complementary and
Alternative Medicine
Georgia M. Decker, MS, RN, ANP-BC, FAAN

Introduction

is used instead of conventional approaches. A
therapy’s intended use also defines it. Miscommunication can occur between healthcare providers as well as between healthcare providers
and patients when the terms complementary and
alternative are used interchangeably. Studies
have shown that patients with cancer are among
the most common consumers of CAM therapies (Mao, Palmer, Healy, Desai, & Amsterdam,
2011). Patients do so for a number of reasons,
including symptom management (fatigue, anxiety, nausea) and as another option to fight the
cancer (Deng & Cassileth, 2005; van Tonder,
Herselman, & Visser, 2009; Verhoef, Balneaves,
Boon, & Vroegindewey, 2005). Others report a
preference for perceived “natural” or less toxic
or nontoxic therapies that can provide a sense
of hope and control.
The perception of a decrease in personal
attention from conventional medical practitioners and feelings of depersonalization with
increased technology in conventional medicine contributes to the appeal of CAM therapies. Imbedded in this perception is the
belief that if a product is proclaimed to be
natural, it must be safe. Dr. David Eisenberg
(2001) coined the phrase “safety trumps efficacy,” meaning that even if a particular product or treatment is effective for the reason it is
sought, it may not be safe for patients to use

Therapeutic interventions based on natural
healing (a 19th-century term) or drugless healing (an early 20th-century term) are not new
or original in the United States. The history
of complementary and alternative medicine
(CAM) therapies in the United States dates back
to the 1700s. The use of these therapies worldwide dates back to 1200 BC with the first version of Vedic texts and when herbs from India
were imported to China (Whorton, 1999). German physician Samuel Hahnemann coined the
word allopathic, a standard term for conventional
or traditional medicine, and founded homeopathy, a system that became popular in the United
States in the 1830s. In the late 20th century, an
estimated 20% of all medical practice was in the
fields of osteopathy, chiropractic, naturopathy,
and hydropathy. During this time, contemporary holism emerged, focusing on treating the
“whole” patient and promoting the self-care philosophy. This led to the current trend of lifestyle
regulation and wellness promotion (Whorton,
1999).
Definitions of CAM have evolved over time.
These therapies are now typically termed integrative, integrated, or complementary when combined
with conventional approaches and referred to
as alternative or unconventional when the therapy
297
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under their particular set of circumstances, at
that particular time.
The earliest U.S. national survey of the prevalence, cost of use, and pattern of use of CAM
was published in 1993. Results revealed that
one in three respondents had used at least one
“unconventional” therapy within the past year;
one-third of the respondents had sought providers for “unconventional” therapy; and CAM
users are most likely to be female, well educated, of higher socioeconomic class, and typically using more than one CAM therapy (Eisenberg et al., 1993, 1998). These early CAM
surveys were not disease, age, or diagnosis specific. Later studies revealed more about CAM
use by patients with cancer, including gender, age, diagnosis, and geography (Ashikaga,
Bosompra, O’Brien, & Nelson, 2002; Hedderson et al., 2004; Herron & Glasser, 2003; Najm,
Reinsch, Hoehler, & Tobis, 2003; Sparber et
al., 2000; Vallerand, Fouladbakhsh, & Templin,
2003). Currently, reports on the use of CAM are
updated every few years and provided through
a variety of groups including the National Center for Health Statistics and the National Cancer Institute (NCI) Office of Cancer Complementary and Alternative Medicine (OCCAM).
In 2015, Clarke, Black, Stussman, Barnes,
and Nahin reported that approximately 34%
of U.S. adults reported using complementary
health approaches. The most popular approach
was nonvitamin, nonmineral supplements.
The second most common complementary
approach was deep breathing, while the use of
yoga, tai chi, and qigong was third. The use of
any complementary health approach also differed by selected sociodemographic characteristics, with the most notable differences found
by age, ethnicity, and race (Clarke et al., 2015).
Figure 13-1 provides a brief CAM timeline.

Levels of Evidence
The gold standard for clinical research is
evidence from double-blind, randomized con-

Figure 13-1. Complementary and Alternative
Medicine (CAM) Timeline at a Glance
• Prior to the 19th century, unconventional methods of
treatment were considered folk medicine or quackery.
• 1902–1906—The Biologics Control Act (1902) and
the Pure Food and Drug Act (1906) formed the
foundation of the present-day U.S. Food and Drug
Administration.
• 1938—The Food, Drug, and Cosmetic Act required
that new drugs have evidence of safety before being
put on the market.
• Mid-1970s through 1980s—Consumers continue to
seek CAM.
• 1992—The Office of Alternative Medicine (OAM)
was established.
• 1994—Under the Dietary Supplement Health and
Education Act (DSHEA), a dietary supplement is
now defined as a product intended to supplement
the diet. DSHEA also created the National Institutes
of Health Office of Dietary Supplements to promote,
collect, and compile research and maintain a database on supplements and individual nutrients.
• 1998—OAM became the National Center for Complementary and Alternative Medicine (NCCAM). To
increase high-quality cancer research and information about CAM use, the National Cancer Institute
established the Office of Cancer Complementary
and Alternative Medicine.
• 2000—The White House Commission on Complementary and Alternative Medicine Policy was established to address issues of access to and delivery
of CAM, priorities for research, and the need to educate consumers and healthcare professionals.
• 2003–2004—The Institute of Medicine of the
National Academies (IOM) sponsored meetings
to explore scientific, policy, and practice questions
caused by the increasing use of CAM by the American public.
• 2005—The final report of the IOM committee was
released.
• 2014—NCCAM is renamed the National Center for
Complementary and Integrative Health.
Note. Based on information from Decker, 2018.

trolled trials (RCTs). Some researchers contend that this is not the best approach to study
some CAM therapies, for example, mind–
body interventions, because of the complexity of the therapy (Bauer-Wu & Decker, 2012).
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Qualitative research provides opportunities to
reach a greater understanding of the patient’s
well-being as well as gather information that
can be helpful for future CAM research. While
much remains to be learned about CAM therapies, healthcare providers now know far
more than when the first surveys were conducted in the early 1990s. The experts do
not always agree on how to determine the
level of evidence for the research. Clinical trials determine safety and efficacy about a particular product or intervention while providing a foundation of evidence-based medicine
and the accepted evidence of efficacy. Effectiveness, as opposed to efficacy, incorporates
an evaluation of a clinically meaningful effect
and whether the risks outweigh the benefits
(Bauer-Wu & Decker, 2012).

Categories of Complementary
and Alternative Medicine
The National Institutes of Health National
Center for Complementary and Integrative
Health (NCCIH, formerly the National Center
for Complementary and Alternative Medicine)
describes complementary health approaches as “a
group of diverse medical and health care systems, practices, and products that are not considered to be part of conventional or allopathic
medicine,” and integrative medicine as “a style of
practice that places strong emphasis on a holistic approach to patient care while focusing
on reduced use of technology,” often including complementary health practices (National
Institutes of Health NCCIH, 2016, p. 6). NCI’s
OCCAM defines CAM as “any medical system,
practice, or product that is not thought of as
standard care” (NCI OCCAM, 2012).
Table 13-1 shows the five CAM categories,
their description, and examples as described by
NCCIH. NCI OCCAM expanded the NCCIH
categories for clarification, adding movement
therapy and pharmacologic and biologic treatments with a subcategory of complex natu-
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ral products (see Table 13-2). It is important
to note that the categories overlap, and some
therapies may fit into more than one category.

Traditional Chinese Medicine:
Acupuncture
In traditional Chinese medicine (TCM),
clinical diagnosis and treatment are typically
based on the yin-yang and five elements theories. These theories apply the occurrence and
laws of nature to the study of the physiologic
activities and pathologic changes of the human
body and its interrelationships. Health is a balance of yin and yang (opposite forces present
in everyone). Disease or any medical condition is a result of imbalance, usually a result of
a blockage or deficiency of energy. Commonly
sought TCM therapies include acupuncture,
herbal medicine, and qigong exercises. These
therapies share the same underlying sets of
assumptions and insights regarding the nature
of the human body and its place in the universe
(Natural Medicines Comprehensive Database,
2015a).
An integral component of TCM is acupuncture. In the United States, it is used alone or as
a component of a TCM program. Acupuncture
has been used for a variety of health conditions,
including pain and other disorders of the musculoskeletal system; headaches; stress; ear, nose,
and throat conditions, including sinusitis, tinnitus, and vertigo; allergies; dental pain; addictions; and immune system support, among others. It usually involves insertion of a needle into
the skin in specific sites (acupoints) for therapeutic purposes (Natural Medicines Comprehensive Database, 2015a).
Acupoint stimulation may also be achieved
via electrical current, laser, moxibustion, pressure, ultrasound, and vibration. There are
three types: Japanese, Korean, and Chinese.
The underlying principle for all types is that qi
(pronounced “chee” and translated as meaning energy) is present at birth and maintained
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Table 13-1. National Institutes of Health National Center for Complementary and Integrative Health
Medicine Categories
Category

Description

Examples

Natural products

The most popular form of complementary and
alternative medicine among both adults and
children

Herbal medicines (botanicals), vitamins,
minerals, and other natural products.
Some are sold as dietary supplements
including probiotics

Mind-body interventions

Mind and body practices focus on the interactions among the brain, mind, body, and
behavior, with the intent to use the mind
to affect physical functioning and promote
health.

Meditation techniques, various types of
yoga, acupuncture, deep-breathing
exercises, guided imagery, hypnotherapy, progressive relaxation, and tai chi

Manipulative and bodybased methods

Focuses on the structures and systems of the
body: bones, joints, soft tissues, and circulatory and lymphatic systems

Spinal manipulation, massage

Whole medical systems

Distinct systems of theory and practice that
have evolved over time in different cultures

Chinese (or Oriental) medicine,
Ayurvedic medicine, homeopathy, naturopathy

Other CAM practices

Movement therapies
Practices of traditional healers
Energy field manipulation to affect health

Feldenkrais method, Alexander technique, Pilates, Rolfing structural integration, and Trager psychophysical
integration
Native American healer/medicine man
Magnet and light therapies, qi gong, reiki,
healing touch, therapeutic touch

Note. From “Integrative Oncology Imperative for Nurses,” by S. Bauer-Wu and G.M. Decker, 2012, Seminars in Oncology Nursing, 28,
p. 4. Copyright 2012 by Elsevier Inc. Reprinted with permission.

throughout life. Qi circulates throughout the
body via 12 meridians that provide a major
path for the flow of qi. Approximately 350 acupoints exist along the 12 meridians, with additional acupoints that lie outside the meridian
pathways (NCI, 2015a).
Acupuncture theory is based on the belief
that stimulating the appropriate acupoints aids
the body in its ability to correct any imbalance
in the flow of energy, thus restoring balance. It
also holds that changes in the balance of energy
and flow of qi may be identified before disease
has developed, and, therefore, acupuncture
has a role in the prevention of illness and maintenance of health.

Level of Evidence
More than 400 RCT results are reported in
the U.S. National Library of Medicine MEDLINE® database. No scientific evidence supports the physical existence of qi or meridians. However, the effects of acupuncture are
reportedly better than placebo in most trials.
Efficacy is considered inconclusive by some
authors, whereas others suggest the evidence
is equivocal or promising for some indications, including addiction, stroke rehabilitation, postoperative and chemotherapy-related
nausea and vomiting, tennis elbow, carpal tunnel syndrome, and asthma. The impact of
acupuncture on chemotherapy-induced nau-

Chapter 13. Complementary and Alternative Medicine

■

301

Table 13-2. National Cancer Institute Office of Cancer Complementary and Integrative Health
Medicine Domains of Complementary and Alternative Medicine
Domain

Description

Examples

Alternative medical systems

Systems built upon completed systems of
theory and practice

Traditional Chinese medicine, Ayurvedic
medicine, homeopathy, naturopathy

Manipulative and bodybased methods

Methods based on manipulation and/or
movement of parts of the body

Chiropractic, therapeutic massage,
osteopathy, reflexology

Energy therapies

Therapies involving the use of energy fields:
biofield therapies and bioelectromagneticbased therapies

Reiki, therapeutic touch, pulsed fields,
magnet therapy

Mind-body interventions

Techniques designed to enhance the mind’s
capacity to affect body function and symptoms

Meditation, hypnosis, art therapy, biofeedback, mental healing, imagery,
relaxation therapy, support groups,
music therapy, cognitive-behavioral therapy, prayer, dance therapy, aromatherapy, animal-assisted therapy

Movement therapy

Modalities used to improve patterns of body
movement

Tai chi, Feldenkrais, hatha yoga, Alexander technique, dance therapy, qi
gong, Rolfing, Trager method

Nutritional therapeutics

Assortment of nutrients and non-nutrient and
bioactive food components that are used as
chemopreventative agents, and the use of
specific foods or diets as cancer prevention
or treatment strategies

Dietary regimens such as macrobiotics,
vegetarian, Gerson therapy, Kelley/Gonzalez regimen, vitamins, dietary macronutrients, supplements, antioxidants,
melatonin, selenium, coenzyme Q10,
ephedrine, orthomolecular medicine

Pharmacologic and biologic therapies

Includes drugs, vaccines, off-label use of prescription drugs, and other biological interventions not yet accepted in mainstream medicine

Vaccines, off-label use of drugs, antineoplastons, products from honey
bees, 714-X, low-dose naltrexone, metencephalin, immunoaugmentative therapy, laetrile, hydrazine sulfate, New
Castle Virus, melatonin, ozone therapy,
thymus therapy, enzyme therapy, high
dose vitamin C

Complex natural products

Subcategory of pharmacologic and biologic treatments consisting of an assortment of plant samples (botanicals), extracts
of crude natural substances, and un-fractionate extracts from marine organisms used for
healing and treatment of disease

Herbs and herbal extracts, mixtures of
tea polyphenols, shark cartilage, essiac
tea, Sun Soup, MGN-3

Note. From “Integrative Oncology Imperative for Nurses,” by S. Bauer-Wu and G.M. Decker, 2012, Seminars in Oncology Nursing, 28,
p. 5. Copyright 2012 by Elsevier Inc. Reprinted with permission.
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sea and vomiting has been studied for two
decades, and the results have been mostly
favorable (Bao, 2009; Chandrakantan & Glass,
2011; Ma, 2009).

Contraindications and Side Effects
“Needling” technique is contraindicated
in patients with severe bleeding disorders
or increased risk for infection, such as those
with neutropenia. During the first trimester
of pregnancy with the exception of treatment
for nausea, patients with cardiac pacemakers
should not be treated with electrical stimulation. Caution is advised for the first treatment
because some people may become drowsy.
Care should be taken if the patient is driving or
operating machinery after treatment. Needles
should not be reused, and strict asepsis should
be mandatory. Potential side effects include
bleeding, bruising, pain with needling, and
worsening of symptoms (NCI, 2015a; Natural
Medicines Comprehensive Database, 2015a).
Reported adverse events are rare but include
pneumothorax and death (Crew et al., 2007;
NCI, 2015a).

Manipulative and Body-Based
Methods: Therapeutic Massage
Manipulative and body-based methods use
manipulation or movement of body parts.
Examples include chiropractic, therapeutic
massage, osteopathy, and reflexology.
Various forms of therapeutic manipulation
of soft tissue are included in the category of
therapeutic massage. Swedish massage is the
most common form in the West and provides
the core of most types of massage. An important concern regarding massage in cancer care
has been whether massage could contribute to
metastasis because increased blood and lymph
circulation might encourage the spread of cancer. Emphasis on evidence-based practices has
led to critical examination of this issue, and

the speed of circulation is no longer thought
to influence cancer spread (Collinge, MacDonald, & Walton, 2012).

Level of Evidence
Studies consistently demonstrate the potential of massage to improve mood and quality
of life. Short-term benefits of massage include
improved psychological well-being and in some
cases reduced severity of physical symptoms
(Collinge et al., 2012; Shin et al., 2016; Walton,
2006). Evidence has suggested that massage
can alleviate a wide range of symptoms, including pain, nausea, anxiety, depression, anger,
stress, and fatigue (Ernst, 2009; Gansler, Kaw,
Crammer, & Smith, 2008). A Cochrane review
showed that massage without aromatherapy
may provide relief for short-term pain and anxiety in patients with cancer (Shin et al., 2016).

Contraindications and Side Effects
The most common element of massage—
pressure—needs to be modified in patients
with cancer. For example, patients with a solid
tumor should avoid any hand pressure on the
area of the solid tumor or surgical site (Walton,
2011). It is acceptable to touch, hold, or stroke
using soft hands and to use moderate pressure
elsewhere. In the case of known or suspected
bone metastasis, including the spine, pressure should be avoided on the area, including
jostling or moving the joints. It is all right to
use moderate pressure elsewhere on the body
(Collinge et al., 2012).

Energy Therapies: Reiki
Energy therapies involve the use of energy
fields. Two types exist: biofield therapies and
electromagnetic-based therapies. Biofield
therapies are intended to affect energy fields
that purportedly surround and penetrate the
human body. The existence of such fields has
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not yet been scientifically proven. Examples
include qigong, Reiki, and therapeutic touch.
Electromagnetic-based therapies involve the
nontraditional use of electromagnetic fields,
such as pulsed fields, magnetic fields, and alternating current or direct current fields. Examples include pulsed electromagnetic fields and
magnet therapy.
Reiki, an ancient form of healing, means
“universal life energy.” With this form of healing, the practitioner acts as the conduit for the
movement of energy. It is the energy, not the
healer, that influences healing. Energy travels
through the healer, not from the healer. In this
way, Reiki differs from other healing systems.
Reiki is said to alleviate physical, emotional,
and spiritual blockages. The practitioner gently places his or her hands on or over the client in a particular series of positions, allowing
the opening up of blockages (Decker & Potter, 2003). The client remains fully clothed
and there is no pressure, massage, or manipulation applied. The environment is kept quiet
and soothing. The practitioner spends approximately three to five minutes on each position
and treatments last approximately 45 minutes;
this may vary based on the needs of the client
(Decker & Potter, 2003).

Level of Evidence
There are more than 20 RCTs reported via
MEDLINE for Reiki showing it may be helpful
in the treatment of pain, mood change, and
fatigue. One study tested a standardization procedure for placebo Reiki in an effort to provide a foundation for subsequent randomized
and placebo-controlled Reiki efficacy studies
(Natural Medicines Comprehensive Database,
2015f).

Contraindications
Reiki does not have antitumor effects and
therefore is contraindicated as a primary treatment for cancer (Deng et al., 2009).
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Mind–Body Interventions
Mind–body techniques are designed to
enhance the mind’s capacity to influence body
function and symptoms. Examples include
meditation, hypnosis, biofeedback, guided
imagery, support groups, music therapy, cognitive behavioral therapy, and aromatherapy.

Mindfulness Meditation
Practiced as part of mindfulness-based stress
reduction (MBSR), mindfulness meditation is a
self-regulatory approach to stress reduction and
emotion management. Mindfulness is a state in
which an individual is highly aware and focused
on the reality of the present moment, including
acceptance and acknowledgment. Growing interest in the use of MBSR in cancer care is believed
to reflect a desire for a more holistic approach
to cancer treatment and acknowledges the links
between social, psychological, and physiologic
health determinants. MBSR programs are usually six to eight weeks in length and involve daily
individual activities and group activities up to several days per week. It is anticipated that individuals will continue to practice the activities for an
extended period of time following program completion to obtain full benefit of the intervention
(Natural Medicines Comprehensive Database,
2015d; Stafford et al., 2015).

Level of Evidence
Anxiety and emotional control improved in
the treatment group as compared to the control group in an RCT assessing the effectiveness
of a MBSR program in patients with heart disease. In two RCTs involving patients with cancer, MBSR was effective in decreasing mood
disturbance and stress symptoms in both male
and female patients (Natural Medicines Comprehensive Database, 2015d).

Contraindications and Side Effects
No contraindications or side effects have
been reported (Stafford et al., 2015).
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Aromatherapy
Defined as the controlled use of plant
essences for therapeutic purposes, aromatherapy uses an essential oil from the aromatic
essence of a plant in the form of an oil or resin
derived from plant leaf, stalk, bark, root, flower,
fruit, or seed. The diluent is known as the carrier and is used with a concentrated essential
oil for application. The neat is the direct application of the essential oil compound (essential oil plus carrier) to the skin. The note is the
unique aromatic variable of an essential oil
used when blending combinations of essential
oil compounds. Essential oils can be applied
directly to the skin through a compressor massage, inhaled via a diffuser or steaming water,
or added directly to bath water. Currently,
about 150 recognized essential oils exist (NCI,
2015b; Natural Medicines Comprehensive
Database, 2015b). The mechanism of action
in the use of essential oils begins after sensing
the smell. The limbic system is then activated in
retrieving learned memories. Essential oils also
are absorbed via the dermal route and subcutaneous fat into the bloodstream. Aromatherapy can be practiced with massage. Aromatherapy massage is used in palliative care settings to
improve quality of life for patients with cancer
(NCI, 2015b, 2015d).

Level of Evidence
Published data on dosing, comparative
methods of administration, and therapeutic
outcomes in the use of essential oils in aromatherapy are limited. Nearly 40 RCTs were
reported in MEDLINE between 1998 and 2014
for the use of aromatherapy in various clinical settings; four involved patients with cancer. Six of the 40 RCTs suggested that aromatherapy massage had a relaxing effect. One
study measured the responses of 17 patients
with cancer to humidified essential lavender
oil. Positive changes were noted in blood pressure, pulse, pain, anxiety, depression, and sense
of well-being after both the humidified water
treatment and lavender treatments. Another

study compared essential oil drop size among
six different oils and reported that the bottles
differed in their method of delivery. A universal standardization of measure to ensure equity
and safety in administration was recommended
(Natural Medicines Comprehensive Database,
2015b).
Massage and aromatherapy massage seem
to offer short-term benefits for psychological
well-being, but limited evidence exists to support the effect on anxiety. Evidence is mixed as
to whether aromatherapy enhances the effects
of massage. Replication, longer follow-up, and
larger trials are needed to accrue the necessary
evidence (Natural Medicines Comprehensive
Database, 2015b).

Contraindications and Side Effects
Oral entry into the body via the digestive system should be avoided whenever the patient
has any of the following: allergy to the oil, pregnancy, contagious disease, epilepsy, venous
thrombosis, varicose veins, open wounds or
skin sites, or recent surgeries of any type. Essential oils should not be applied to the skin before
dilution (Lee, 2003).
Possible adverse events associated with the
use of essential oils include photosensitivity, allergic reactions, nausea, and headache.
Many essential oils have the potential to either
enhance or reduce the effects of prescribed
medications, including antibiotics, tranquilizers, antihistamines, anticonvulsants, barbiturates, morphine, and quinidine. Cases of
potentially serious reactions involving the use
of essential oils have been reported in two individuals without known allergies or sensitivities prior to exposure (Lee, 2003; MaddocksJennings, 2004; Natural Medicines Comprehensive Database, 2015b).

Special Considerations
Check resources for safety precautions for
each oil before use. Oils should be diluted
with a carrier oil such as grape seed or apricot. Check the GRAS (generally regarded as
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safe) list from the U.S. Food and Drug Administration (FDA), patch test for skin sensitivity,
and ascertain if the oil can increase skin sensitivity to sun exposure. Some oils can be hepatotoxic and nephrotoxic with prolonged use,
and others can have estrogenic effects that
would make it contraindicated for patients
with estrogen-sensitive tumors. Some essential
oils may compete for receptor sites with chemotherapy; therefore, it is prudent to avoid
oils for 9–10 days before or after chemotherapy (Lee, 2003).

Movement Therapies
These types of CAM are used to improve
patterns of body movement. Examples
include tai chi, hatha yoga, dance therapy,
qigong, Rolfing, and Feldenkrais. Qigong (chi
kung) means “energy cultivation” and refers
to movements that are believed to improve
health, longevity, and harmony within oneself and the world. There are thousands of
such movements, and qigong may include any
actions done with the intention of enhancing energy. Qigong is often a component of
TCM and is based on four common principles, sometimes referred to as the “secrets”
of qigong:
••Mind (the presence of intention)
••Eyes (the focus of intention)
••Movement (the action of intention)
••Breath (the flow of intention)
Numerous styles exist and may include meditation, exercise, and self-massage. Mastery is
the achievement of a harmonious existence and
action in all situations, but mastery is not exhibited as someone knowing everything, but rather
a willingness to continue learning despite level
of achievement. Many books and teachers profess to teach the secrets of qigong, but most
authors agree that it is actually defined by the
person’s willingness to practice and experience
it (Natural Medicines Comprehensive Database, 2015e).
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Level of Evidence
Approximately 100 RCTs are reported in
MEDLINE for various conditions. Two trials that
provided inspiratory muscle training for patients
with cancer and measured relief of breathlessness reported equivocal results (Natural Medicines Comprehensive Database, 2015e).

Contraindications and Side Effects
Psychosis has been reported, but it is not
known if there was a latent or undiagnosed psychiatric condition (Natural Medicines Comprehensive Database, 2015e).

Nutritional Therapeutics
A variety of nutrients and non-nutrients, bioactive food components used as chemopreventive agents, and specific foods or diets used as
cancer prevention or treatment strategies are
included as nutritional therapeutics. Examples
include macrobiotic diet, vegetarianism, Gerson therapy, Gonzalez regimen, vitamins, soy
phytoestrogens, antioxidants, selenium, and
coenzyme Q10.

Gonzalez Regimen
Developed by Dr. Nicholas Gonzalez, the
Gonzalez regimen is based on the theory that
pancreatic enzymes help the body to rid toxins that lead to cancer. Treatment involves taking nutritional supplements and pancreatic
enzymes thought to have anticancer activity,
following prescribed diets, and taking coffee
enemas. This program purports to facilitate the
body’s riddance of cancer-causing toxins from
the environment and processed foods. It is
believed that this balances the autonomic nervous system, affecting body functions and maintaining a healthy immune system.
Key components of the Gonzalez program
include a special diet of mainly organic foods;
freeze-dried pancreatic enzyme capsules made
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from pigs and considered to be the primary
cancer-fighter in the regimen; large numbers
of nutritional supplements (130–160 per day),
including magnesium citrate, papaya, vitamins,
and other minerals; and coffee enemas twice a
day (Gonzalez, 2010).
The nutritional programs used in the Gonzalez regimen are planned for each individual’s
metabolic type. Metabolic typing is based on a
theory that people fall into one of three groups
based on the main type of food (protein, carbohydrate, or mixed) that their bodies need to
maintain health.

Level of Evidence
Animal studies of the Gonzalez regimen
looked at the effect of pancreatic enzymes in
cancer treatment, but did not study the regimen as a whole. In 1999, an animal study
tested the effect of different doses of pancreatic enzymes taken by mouth on the growth
and metastasis of breast cancer in rats. Some
of the rats received magnesium citrate in addition to the enzymes. Rats receiving the enzymes
were compared to rats that did not receive the
enzymes. The results showed that the enzyme
did not affect the growth of the primary tumor.
Interestingly, the rats that received the highest dose of enzymes had the greatest number
of metastases, and the cancer spread to the
fewest places in the rats that received the lowest dose of enzymes plus magnesium citrate
(NCI, 2015c). Another animal study looked
at the effects of pancreatic enzymes on survival rates and tumor growth in rats with pancreatic cancer. Rats in this study receiving the
enzyme treatment were more active, lived longer, and had smaller tumors and fewer signs of
disease than the control group of rats that did
not receive the enzymes (NCI, 2015c).
Nicholas Gonzalez first studied his regimen
in 11 patients who had advanced pancreatic
cancer. In 1993, he reported results of the study
to NCI: patients treated with the Gonzalez regimen lived a median of 17 months, which is
longer than usual for patients with this dis-

ease; he later published these results (Gonzalez & Isaacs, 1999). Because of the small number of patients in the study, NCI and NCCIH
sponsored a second study with a much larger
number of patients. This was a seven-year clinical study that included patients who had stage
II, stage III, or stage IV nonoperable pancreatic cancer. One group of patients followed
the Gonzalez regimen, while another group
was given standard chemotherapy treatment
(Chabot et al., 2010).
Patients treated with standard chemotherapy survived a median of 14 months, and
patients treated with the Gonzalez regimen survived a median of 4.3 months. Patients treated
with chemotherapy reported a better quality
of life than those treated with only the Gonzalez regimen (Gonzalez, 2010). Gonzalez published comments on his website to express concerns about how the trial was conducted. One
of those concerns was how well patients in the
Gonzalez regimen group actually followed the
regimen (Gonzalez, 2010).

Contraindications and Side Effects
FDA has not approved the Gonzalez regimen or any of its components as a cancer treatment. Side effects reported include gastrointestinal gas, bloating and digestion problems,
flu-like symptoms, low-grade fever, muscle
aches, and skin rashes. No information is available regarding side effects of the coffee enemas
(NCI, 2015c).

Antioxidants
The antioxidant vitamins, vitamins C and E,
and beta-carotene are believed to have healthpromoting properties. Coenzyme Q10 ubiquinone (CoQ10) is found in all living cells, is
involved in the production of energy within
cells, and is believed to have powerful antioxidant effects. Researchers consistently report
that patients with cancer who take antioxidants
typically do so at doses higher than the recommended daily allowances. Antioxidants act by
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scavenging free radicals. The debate that surrounds antioxidants has focused on cancer
therapies such as alkylating agents, antimetabolites, taxanes, and radiation therapy because of
the purposeful creation of free radicals through
cytotoxic mechanisms (Ladas et al., 2004;
Prasad & Cole, 2006).

Level of Evidence
The belief and concern that antioxidants
may interfere with the efficacy of cancer therapy are not new. Limited research supports the
idea that chemotherapy diminishes total antioxidant status, but inconsistencies based on
cancer site, cancer therapy, research methodologies, patient populations, dosing, duration
of supplementation, and timing of interventions have prevented the formulation of conclusions or consensus (Harvie, 2014). More
than 2,000 RCTs involving antioxidants have
been reported.
The association between beta-carotene and
increased risk of lung cancer in smokers is
well known (Albanes et al., 1995). However, it
has been suggested that selective inhibition of
tumor cell growth is an action of antioxidants
and that antioxidants may also promote cellular
differentiation with enhanced cytotoxic effects.
Researchers have expressed concern that while
antioxidants may decrease some kinds of toxicity associated with cancer chemotherapy, the
therapeutic benefit of the cancer therapy may
be compromised (Harvie, 2014).
Antioxidants may have a role in primary and
secondary cancer prevention. Studies have suggested that high vitamin C intake prior to diagnosis of breast cancer may have a positive effect
on survival and that vitamin B and E supplements may provide protection against breast
cancer among women with a low dietary intake
of these vitamins (Dorjgochoo et al., 2008; Harris, Orsini, & Wolk, 2014; Holm et al., 1993;
Ingram, 1994; Prasad & Cole, 2006). A metaanalysis assessing the role of vitamin C among
women with breast cancer suggested that supplementation with vitamin C after diagnosis
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may be associated with lower risk of mortality
(Harris et al., 2014).
Selenium and vitamin E supplementation
was thought to reduce the risk of prostate cancer. Results of the Selenium and Vitamin E
Cancer Prevention Trial (SELECT) in 2008
reported that selenium and vitamin E taken
alone or together for an average of five and a
half years did not prevent prostate cancer, and
trial participants were directed to discontinue
trial supplements because of lack of benefit. In
2011, updated data revealed that men taking
vitamin E had a 17% increase in risk for prostate cancer, compared with men taking the placebo (Klein et al., 2011). These data were again
analyzed and updated in 2014, revealing that
the men who began the trial with high levels
of selenium doubled their risk for developing
high-grade prostate cancer by taking selenium
supplements and men who had low levels of
selenium at the start of the trial doubled their
risk of high-grade prostate cancer by taking
vitamin E. Variability in doses, duration of supplementation, and timing of interventions has
prevented the formulation of conclusions and
specific recommendations except in clinical trials (Harvie, 2014).

Contraindications, Side Effects, and
Interactions
Specific contraindications exist for certain antioxidants. For example, beta-carotene
increases the risk of lung cancer and stomach
cancer, and vitamin E increases the risk for
prostate cancer and colorectal adenoma (Harvie, 2014; Prasad & Cole, 2006).
Potential interaction examples include the
following (Harvie, 2014; Hendler, 2008):
••Vitamin C and aluminum antacids, cyclosporine, statins, calcium channel blockers and
protease inhibitors, iron, and vitamin E
••Vitamin E and cholestyramine, colestipol,
mineral oil, anticonvulsants, anticoagulants,
and verapamil
••Beta-carotene and cholestyramine, colestipol,
mineral oil, and orlistat
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Pharmacologic and Biologic
Therapies
This category includes drugs, vaccines, offlabel use of prescription drugs, and other biologic interventions not yet accepted in conventional medicine.

Laetrile
This CAM therapy also is known as amygdalin, apricot almonds, apricot kernel oil, apricot
seed, laétrile, prunus kernel, vitamin B17, plus
others. It has been taken orally and intravenously as a treatment for cancer (Natural Medicines Comprehensive Database, 2015c).

Level of Evidence
Laetrile is considered to be unsafe when
taken orally or intravenously.

Contraindications and Side Effects
An apricot kernel is the source of laetrile,
which can cause acute poisoning, with symptoms including dizziness, headache, nausea, vomiting, drowsiness, dyspnea, palpitations, marked hypotension, convulsions,
paralysis, coma, and death within 15 minutes.
The lethal dose is 50–60 kernels (or equivalent), but the amount can vary. Laetrile also
can cause chronic poisoning, with symptoms
of increased blood thiocyanate, goiter, thyroid cancer, optic nerve lesions, blindness,
ataxia, hypertonia, cretinism, and mental
retardation. There are reports of demyelinating lesions and neuromyopathies secondary to chronic exposure, including long-term
therapy. FDA sought a permanent injunction
against three corporations for unlawfully promoting and marketing laetrile and apricot
seeds or kernels for treating cancer on their
websites: World Without Cancer, Inc., and
The Health World International, Inc., both
located in Florida, and Health Genesis Corporation, in Arizona (Natural Medicines Comprehensive Database, 2015c).

714-X
The main ingredient of 714-X is camphor,
which comes from the wood and bark of the
camphor tree. Nitrogen, water, and salts are
added to the camphor. It is purported to help
a person’s immune system fight cancer. 714-X
was developed in the 1960s in Canada, where
it is still produced. Its development was based
on the theory that there are tiny life forms in
the blood called somatids. Some types of somatids are found only in the blood of people who
have cancer or other serious diseases. These
types of somatids are said to make growth hormones that initiate uncontrolled cell growth.
The makers of 714-X state that by looking at
the number and type of somatids in the blood,
doctors can see if cancer is starting to form or
can diagnose cancer and predict where the
cancer will spread. The theory states that cancer cells trap nitrogen needed by normal cells
and make a toxic substance that weakens the
immune system. 714-X is reported to help the
body fight cancer cells in specific ways: the camphor is said to prevent cancer cells from taking
nitrogen from the body’s normal cells and also
to help the immune system by increasing the
flow of lymph. 714-X is usually given by injection near the lymph nodes in the groin but can
be sprayed into the nose using a nebulizer in
specific cases. It can be used with conventional
treatments. Patients in Canada can get 714-X
only from a doctor, for compassionate use. It
is used in Mexico and some Western European
countries (Natural Medicines Comprehensive
Database, 2015c).

Level of Evidence
No clinical study of 714-X has been published in a peer-reviewed scientific journal to
show it is safe or effective in treating cancer.

Contraindications and Side Effects
714-X must not be injected into a vein (intravenously) or taken by mouth. Additionally, vitamin B12 supplements, vitamin E supplements,
shark cartilage, and alcohol should not be used
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during treatment with 714-X. FDA has not
approved 714-X for use in the United States
(Kaegi, 1998; NCI, 2015d).

Complex Natural Products
Herbs and herbal extracts are rated by the
American Herbal Products Association as follows (McGuffin, Hobbs, Upton, & Goldberg,
1997):
••Class 1: Herbs that can be consumed safely
when used appropriately
••Class 2: Herbs for which these restrictions
apply, unless otherwise directed by a qualified
expert
–– 2a: For external use only
–– 2b: Not to be used during pregnancy
–– 2c: Not to be used while nursing
–– 2d: Other
••Class 3: Herbs for which significant data
exist to recommend this labeling are to
be used only under the supervision of an
expert qualified in the appropriate use of
this substance. Labeling must include dosage, contraindications, potential adverse
events and drug interactions, and any other
relevant information related to the safe use
of the substance.
••Class 4: Herbs for which insufficient data are
available for classification
See Table 13-3 for commonly used herbs.

Complementary and Alternative
Medicine Use
Patients with cancer are among the top
consumers of CAM, with a reported 28%–91%
using some form. Of concern is that among
patients with cancer using CAM, 40%–70%
are not reporting their use to healthcare practitioners (Davis, Oh, Butow, Mullan, & Clarke,
2012; Eisenberg et al., 1993). The reasons
given for nondisclosure include fear, disapproval, or being dismissed by the provider or
practice. Healthcare professionals report that
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they do not always ask about CAM use because
they feel they lack the knowledge to appropriately counsel patients regarding efficacy and
safety. Oncology nurses are on the front lines
of patient and family education (Bauer-Wu &
Decker, 2012). Patients and families expect
that their healthcare providers are knowledgeable about cancer and CAM. And yet, many
patients remain reluctant to disclose their use
of these therapies (Bauer-Wu & Decker, 2012).
Surveys have shown that the majority of oncology professionals do not feel prepared to have
these discussions with patients (Frenkel, BenArye, & Cohen, 2010). Decker (2005) provided a model that can be used to promote
communication (see Figure 13-2). With the
increase in demand and evidence, many cancer centers now offer a variety of complementary therapies and some have formal integrative programs.
In 2009, the Society for Integrative Oncology published evidence-based clinical practice guidelines for integrative oncology (Deng
et al., 2009). Table 13-4 provides examples of
reliable resources for oncology professionals,
patients, and families.

Reporting Adverse Effects
Healthcare professionals have an obligation to assist with the process of reporting
any adverse effects they believe are related to
patient use of CAM therapies. For many of the
reasons stated previously, the potential exists
for problems to occur from the CAM therapy itself or because of untoward interactions
with conventional therapies. Healthcare providers who become aware of unlicensed professionals who are providing alternative and
unsubstantiated cancer treatments should
report these activities to the proper authorities. Inquiries regarding suspicious CAM
treatments and reports of fake cures can be
made to FDA (see www.fda.gov/Drugs/Drug
Safety/ucm170314.htm). Reports of prod-

Antiseptic
Laxative
Anti-inflammatory
Antiviral
Wound healing

Astringent
Tonic
Antioxidant and
antiseptic
Wound healing
Antiulcer
Vasoprotective

Anxiolytic
Mild hypnotic
Hypoglycemic
effect
Estrogen-dependent and estrogen-independent
effects
Antispasmodic
Antimicrobial

Aloe
Aloe vera

Bilberry
Vaccinium
myrtillus

Chamomile
Matricaria
recutita

Capsules, cream,
fluid extract,
lotion, shampoo, conditioner,
tea, tincture, cosmetics

Capsules, fluid
extract, fresh berries, dried berries, liquid, tincture, dried root,
dried leaves

Capsules, extract,
powder, cream,
gel, shampoo,
conditioner

Availability

Topical use: burning of the
face, eyes, and mucous
membranes
Systemic use: hypersensitivity
and contact dermatitis, bruising, confusion, drowsiness,
anaphylaxis

May cause bleeding, heartburn, hypoglycemia, hypertension
May decrease serum glucose

May increase risk of hypoglycemia if given concurrently
with diabetic agents
Risk of hypokalemia if taken
concurrently with licorice
May alter serum potassium
(laxative properties)
May decrease serum glucose

Potential Side Effects

1

4

2b

Category*

(Continued on next page)

Increased risk of bleeding with concurrent use with aspirin, antiplatelet agents, heparin, nonsteroidal antiinflammatory drugs, warfarin, thrombin
inhibitors, thrombolytics, darunavir
Caution when used concurrently with
acetaminophen combination products
Increased risk of sedation with benzodiazepines, dextromethorphan/pseudoephedrine combination products, cannabinoids, ethanol, gotu kola, kava, muscle
relaxants, all selective serotonin reuptake
inhibitors, all sedatives and hypnotics
Increased risk of bleeding and sedation
with concurrent use with capsaicin, dong
quai, primrose oil, fenugreek, feverfew,
fish oil, garlic, ginger, ginkgo, ginseng,
horse chestnut, licorice, St. John’s wort

Increased risk of bleeding in individuals who are taking anticoagulants, antiplatelets, thrombolytic agents, or lowmolecular-weight heparins

Inflammatory bowel disease, fecal
impaction, appendicitis, abdominal
pain of unknown origin
Any spasmodic gastrointestinal complaint, arrhythmia, neuropathy, edema
Bone deterioration with long-term use
Concurrent use with digoxin can cause
digoxin toxicity

Precautions/Contraindications

■

Herb

Purported
Properties/
Actions
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Antifungal
Analgesic
Antiseptic
Antidiarrheal
Antiviral
Antidiabetic (insulin
potentiator)
Also used for
• Hypertension
• Loss of appetite
• Bronchitis

Menstrual irregularities and menopausal symptoms
Headache
Neuralgia
Herpes infections
Malaria

Cinnamon
Cinnamomum cassia

Dong quai
(Chinese
Angelica)
Angelica
sinensis

Herb

Purported
Properties/
Actions

Capsules, fluid
extract, powder,
tablets, tea, tincture
Primarily a combination product

Dried bark,
essential oil,
leaves, fluid
extract, powder,
tincture

Availability

Nausea, vomiting, diarrhea,
anorexia
Increased menstrual flow
Hypersensitivity reactions
Photosensitivity
Fever, sweating
Bleeding
May alter activated partial
thromboplastin time (APTT),
prothrombin time (PT), and
international normalized ratio
(INR)

Flushing, tachycardia, stomatitis, glossitis, gingivitis
Increased gastrointestinal
mobility, anorexia
Allergic dermatitis
Shortness of breath
Hypersensitivity

Potential Side Effects

2b

2b

Category*

■

(Continued on next page)

Increased effect of anticoagulants, antiplatelets, estrogens, and hormonal
contraceptives
Increased risk of bleeding when taken
concurrently with chamomile, dandelion, horse chestnut, red clover, St.
John’s wort
Photosensitivity when taken concurrently
with St. John’s wort
Altered PT and INR
Increased central nervous system (CNS)
depression and muscle relaxation with
concurrent use with benzodiazepines
Hypoglycemia with concurrent use with
tolbutamide

Avoid prolonged use in those with intestinal or gastric ulcers

Precautions/Contraindications

Table 13-3. Commonly Used Herbs (Continued)
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Antimicrobial
Antilipidemic
Antitriglyceride
Antiplatelet
Antioxidant

Cognitive enhancement
Peripheral vascular
insufficiency
Antioxidant
Enhances circulation throughout
the body
Antiarthritic and
analgesic

Garlic
Allium sativum

Ginkgo
Ginkgo biloba

Capsules, fluid
extract, tablets,
tinctures

Capsules, extract,
fresh garlic, oil,
powder, syrup,
tablets, tea

Availability

Allergic reactions
Altered coagulation
Anxiety/restlessness
Bleeding
Gastrointestinal disturbances
Insomnia
Skin reactions
Transient headache
May increase C-peptide concentrations and plasma insulin levels

Halitosis
Altered coagulation
Altered serum glucose
Kyolic® garlic has less impact
on serum glucose
Enteric-coated product lessens halitosis
May decrease low-density
lipoprotein, triglycerides, and
serum lipid profile
May increase PT, INR, and
serum IgE

Potential Side Effects

1

2b

Category*

(Continued on next page)

Caution with camptothecin, cyclophosphamide, epidermal growth factor
receptor–tyrosine kinase (EGFR-TK)
inhibitors, epipodophyllotoxins, taxanes, vinca alkaloids (CYP3A4 and
CYP2C19 inhibition)
Discourage with alkylating agents, antitumor antibiotics, and platinum analogs
(free radical scavenging)
Subarachnoid hemorrhage without
trauma has been associated with
ginkgo
One case reported of acute CNS depression in a woman taking trazadone

Avoid with dacarbazine (CYP2E1 inhibition)
Preop/postop (alters coagulation)
Caution with other chemotherapy (data
are inconclusive)

Precautions/Contraindications

■

Herb

Purported
Properties/
Actions
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Antioxidant
Enhances circulation throughout
the body
Decreases visual
stress

Anti-inflammatory

Grapeseed
extract
Pycnogel

Kava
Piper methysticum

Herb

Purported
Properties/
Actions

Capsules, beverage, extract, tablets, tincture

Capsules, tablets,
drops, liquid concentrate, cream

Availability

Hyper-reflexivity
Drowsiness
Blurred vision
Nausea, vomiting, anorexia,
weight loss
Potential decrease in platelets,
lymphocytes, bilirubin, protein, and albumin
Increase in red blood cell volume
Hypersensitivity reactions
Shortness of breath (pulmonary hypertension)
Potential hepatotoxicity
May increase hepatic function tests: aspartate aminotransferase (AST), alanine aminotransferase
(ALT), and lactate dehydrogenase
Chronic use associated with
decreased lymphocyte
count, decreased platelet

Dizziness
Nausea, anorexia
Rash
Theoretically: hepatotoxicity

Potential Side Effects

2b; 2c; 2d

4

Category*

■

(Continued on next page)

Avoid with antiparkinsonian drugs
(increases the symptoms of Parkinson
disease)
Avoid with antipsychotic medications
(may cause neuroleptic movement disorders)
Avoid with barbiturates (increases sedation)
Avoid with benzodiazepines (increases
risk of sedation and/or coma)
Avoid with CNS depressants (increases
sedation)
Avoid with CYP1A2, CYP2C9,
CYP2C19, CYP2D6, CYP3A4 substrates (significantly decreases these
substrates)
Oncology-specific guidelines: Avoid in
all patients with existing liver disease,
evidence of hepatic damage, herbinduced hepatotoxicity, in combination
with hepatotoxic chemotherapy

Potential interactions with anticoagulant and antiplatelets (increases risk of
bleeding)
Caution with camptothecin, cyclophosphamide, EGFR-TK inhibitors, epipodophyllotoxins, vinca alkaloids (CYP3A4
inhibition)
Discourage with alkylating agents, antitumor antibiotics, and platinum analogs
(free radical scavenging)

Precautions/Contraindications

Table 13-3. Commonly Used Herbs (Continued)
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Hepatotoxicity
Acute asthma attack
Anaphylaxis, angioedema
May increase ALT, AST, lymphocyte counts, serum IgE,
erythrocyte sedimentation
rate (ESR)

Antiviral
Immunostimulants
Vulvovaginal candidiasis
Psoriasis
Allergic rhinitis

Purple coneflower
Echinacea
purpurea

Capsule, fluid
extract, juice,
dried powdered
extract, sublingual tablets, tea,
tincture

Headache
Nausea, vomiting, diarrhea,
anorexia, abdominal bloating, abdominal pain
Menstrual changes
Hypersensitivity reactions
Erectile dysfunction
Pruritus
Joint pain
May decrease aspartate AST,
ALT, alkaline phosphatase,
and serum glucose

Hallucinogenic
Hepatoprotective
Cirrhosis of the liver
caused by alcohol
or virus
Anti-inflammatory
Antioxidant
Nephroprotective

Milk thistle
Silybum marianum

Tincture, capsules

size, and hematuria
May decrease albumin, bilirubin, and total protein

Potential Side Effects

Kava
Piper methysticum (cont.)

Availability

1

1

Category*

(Continued on next page)

Do not use in children younger than 2
years old
Avoid use in cytochrome P450 3A4 substrates such as immune-modulators
(cyclosporine, protease inhibitors, corticosteroids, methotrexate)
Altered ALT, AST, lymphocytes, IgG, and
ESR

Avoid with warfarin
Avoid with combination products involving acetaminophen, dextromethorphan,
pseudoephedrine, estrogen/progestin
May decrease levels of irinotecan, lorazepam, lovastatin, morphine, meprobamate

Precautions/Contraindications

■

Herb

Purported
Properties/
Actions
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Antianxiety
Anti-insomnia

Capsules, brewed
herb, extract, tablets, tea, tincture, in combination products with
other herbs

Availability
Insomnia
Headaches
Restlessness
Nausea, vomiting, anorexia
Hepatotoxicity
Hypersensitivity reactions
Vision changes
Palpitations
May increase ALT, AST,
gamma-glutamyl transferase,
total bilirubin, alkaline phosphatase, and urine bilirubin

Potential Side Effects
Increased CNS depression (alcohol, barbiturates, benzodiazepines, opiates,
sedatives/hypnotics)
Negates therapeutic effects of monoamine oxidase, phenytoin, warfarin
Avoid in patients with preexisting liver
disease
Caution with tamoxifen (CYP2C9 inhibition)
Caution with cyclophosphamide, teniposide (CYP2C19)

Precautions/Contraindications
1

Category*

■

From Handbook of Integrative Oncology Nursing: Evidence-Based Practice (pp. 52–58), by G.M. Decker and C.O. Lee, 2010, Pittsburgh, PA: Oncology Nursing Society.
Copyright 2010 by Oncology Nursing Society. Adapted with permission.

Note. Based on information from McGuffin et al., 1998; Natural Standard, n.d.; Physicians Desk Reference® for Herbal Medicines, 2007; Skidmore-Roth, 2010.

* Classification is for the general population; not cancer-specific.

Valerian
Valeriana officinalis

Herb

Purported
Properties/
Actions

Table 13-3. Commonly Used Herbs (Continued)
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Table 13-4. Reliable Resources for Cancer Complementary and Alternative Medicine Information
Resource

Website

Organizations
American Cancer Society

www.cancer.org

American Society of Clinical Oncology

www.asco.org

Cancer Patient Education Network

www.cancerpatienteducation.org

MedlinePlus

https://medlineplus.gov

National Cancer Institute Cancer Information
Service

www.cancer.gov/contact/contact-center

National Center for Complementary and
Integrative Health

https://nccih.nih.gov

National Institutes of Health

www.nih.gov

Office of Cancer Complementary and Alternative
Medicine

https://cam.cancer.gov

Office of Dietary Supplements

http://ods.od.nih.gov

Selected Peer-Reviewed Journals
Alternative and Complementary Therapies

www.liebertpub.com/act

Clinical Journal of Oncology Nursing

https://cjon.ons.org

Integrative Cancer Therapies

www.sagepub.com/journalsProdDesc.nav?prodId=Journal201510

Journal of Alternative and Complementary
Medicine

www.liebertpub.com/publication.aspx?pub_id=26

Journal of Clinical Oncology

http://jco.ascopubs.org

Oncology Nursing Forum

https://onf.ons.org

Seminars in Oncology Nursing

www.journals.elsevier.com/seminars-in-oncology-nursing

Databases
ClinicalTrials.gov

http://clinicaltrials.gov

Cochrane Collaboration

www.cochrane.org

Micromedex Solutions

http://micromedexsolutions.com

National Cancer Institute Physician’s Data Query

www.cancer.gov/publications/PDQ

Natural Medicines Comprehensive Database

http://naturaldatabase.therapeuticresearch.com

PubMed Dietary Supplement Subset

https://ods.od.nih.gov/Research/PubMed_Dietary_Supplement_
Subset.aspx

U.S. Food and Drug Administration

www.fda.gov

Note. From “Complementary and Alternative Medicine Therapies in Integrative Oncology” (p. 747), by G. Decker in C.H. Yarbro, D.
Wujcik, and B.H. Gobel (Eds.), Cancer Nursing: Principles and Practice (8th ed.), 2018, Burlington, MA: Jones & Bartlett Learning.
Copyright 2018 by Jones & Bartlett Learning. Adapted with permission.
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Figure 13-2. Discussing Complementary and Alternative Medicine (CAM) Therapies With Patients
During assessment/intake,
ask about the use of
complementary therapies,
including herbs, supplements, dietary regimens.

Visit to the Primary Care
Provider (PCP)
• Suggest patient begin symptom diary.
• Discuss symptom/condition for
which patient plans to seek CAM
therapy.

CAVEATS

Provider
• Discusses with patient choice
of CAM therapy
• Assists patient in making list
of questions to ask the CAM
provider
• Provides a resource list or
recommendation

Avoid CAM practitioners who
• Tell you to keep your CAM therapy a secret
• Cannot provide a feasible explanation for how the therapy works
• Have other ways of knowing
• Say they are being persecuted
• Sell secret proprietary blends

Patient
• Researches and selects CAM
• Makes list of questions to ask CAM
provider:
–– Treatment plan
–– Anticipated treatment time
–– Anticipated cost
–– Identify any side effects and/or
contraindications
• Begins symptom/response journal

Provider communication with patient
• Monitor patient’s perception of progression/
response to therapy.
• Review of treatment plan/goals

• Follow-up appointment(s) with CAM
provider
• Continue symptom/response journal

• Review symptom/response journal
with patient
• Continue/discontinue therapy
• Reassess use of CAM therapies

• Treatment continued or discontinued
• Maintain symptom/response journal
• CAM practitioner/patient communication to
primary care provider

Note. From “Complementary and Alternative Medicine Therapies in Integrative Oncology” (p. 751), by G. Decker in C.H. Yarbro, D.
Wujcik, and B.H. Gobel (Eds.), Cancer Nursing: Principles and Practice (8th ed.), 2018, Burlington, MA: Jones & Bartlett Learning.
Copyright 2018 by Jones & Bartlett Learning. Adapted with permission.

ucts that are thought to cause more harm
than good (e.g., shark cartilage, Essiac® tea)
can be made to MedWatch, the FDA Safety
Information and Adverse Event Reporting
System
(www.fda.gov/Safety/MedWatch/
default.htm).

Conclusion
Healthcare providers often engage in conversations with patients regarding the role of
nutrition, herbal medicine, and complementary approaches in cancer care. Conversations
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such as these are leading healthcare providers to reconsider their moral, ethical, and legal
obligation to remain aware of the best available
evidence in CAM, to present evidence-based
information in patient-friendly terms, and to
address choices from a comprehensive perspective. Ethical struggles in cancer CAM research
surrounding informed consent, malpractice,
liability, and role of CAM in cancer care are
greater than ever, given the rapidly increasing use of such therapies. Although much still
remains unknown, there is a great deal that is
known. The model for integrated cancer care
begins with the nurse, the patient, and other
healthcare team members and endorses three
core actions: (a) distinguishing fact from fiction, (b) acknowledging misperceptions and
biases about CAM, and (c) mixing and unmixing therapies. A baseline knowledge of CAM,
beginning with an evaluation of the nurse’s
personal and professional beliefs, is therefore
mandatory.
Oncology curricula in the United States typically guide nurses and other healthcare providers to approach cancer care using the principles and practices of conventional biomedical
(Western) medicine. While this is changing,
lack of content, misperceptions, and biases
surrounding CAM theory and practice within
nursing academic programs can leave nurses
essentially unprepared to evaluate CAM therapy options. One must ask, do oncology curricula that omit coverage of CAM content inadvertently communicate the belief that CAM has
no valid role in health care? Given the widespread availability and affordability of many
CAM therapies, integration into cancer care is
inevitable.
The American Holistic Nurses Association
is the sole nursing body that offers an inclusive
certification in the area of CAM. Many nurses
choose to undergo training in specific areas of
CAM, such as bodywork or aromatherapy, but
these certifications focus on a specific modality rather than the broad field. With increasing access to multiple sources of information,

oncology nurses can select preferred modes of
learning and may, over time, develop a broad
knowledge of integrated oncology.
Information from oncology nurses should
include reliable resources, assist patients to
distinguish fact from fiction, and help them
to acknowledge and resolve misperceptions
and biases. Additionally, an integrative assessment should be conducted. Evaluation of the
nurse’s own baseline knowledge and any personal biases is essential.
The law does not provide a definition of
CAM that is inclusive or official. Nurses and
other healthcare professionals must be aware
of any scope of practice issues and vulnerabilities such as the potential for liability
when a licensed practitioner refers a patient
to an unlicensed practitioner, or a provider
who does not have prescriptive authority prescribes herbs, vitamins, or supplements. It also
is important to consider, in the future, if a
healthcare provider fails to offer or include
CAM therapies as a treatment or symptom
management option, could it be interpreted
legally as withholding treatment (Decker,
2018)? The sharing of provider and patient
perspectives will help to create unimagined
possibilities for evidence-based research and
practice (Decker, 2018).
The author would like to acknowledge Rose Mary
Carroll-Johnson, MN, RN, for her contribution to this
chapter that remains unchanged from the first edition
of this book.
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Key Points
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Chapter 13 Study Questions
1. The U.S. Food and Drug Administration MedWatch program depends on reports of adverse
events from healthcare professionals and the public.
A. True
B. False
2. Integrative medicine is composed of the best evidence-based therapies from traditional and
nontraditional medicine.
A. True
B. False
3. Most complementary and alternative medicine (CAM) therapies lack evidence of effectiveness.
A. True
B. False
4. The healthcare professional at the forefront of patient and family education is which of the
following?
A. Physician
B. Nurse
C. Patient advocate
D. Resident
5. The law does not provide an inclusive, official definition of CAM. Therefore, which of the
following statements is most true?
A. Nurses should not ask patients about CAM use because they can be held legally responsible for the answer.
B. Nurses should not refer to a CAM practitioner because they are not qualified to do so.
C. Nurses are responsible for knowing and understanding any scope of practice issues
related to CAM.
D. Nurses are in the trenches and should not discuss anything with their patients that might
upset patients or their families.
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Introduction

for disorders such as aplastic anemia, sickle-cell
disease, and thalassemia and has been studied
as treatment for autoimmune disorders such as
systemic lupus erythematosus (Be The Match,
n.d.-a). Many factors affect HSCT outcomes,
including patient- and disease-related variables
such as age, comorbidities, prior therapies,
diagnosis, and disease stage. Donor factors and
transplant types also play a role in outcomes:
human leukocyte antigen (HLA) and gender
match, conditioning regimen, stem cell source,
and graft-versus-host disease (GVHD) prophylaxis.
This chapter will describe the types of stem
cell treatments available, stem cell collection
and processing procedures, and acute and
chronic complications associated with HSCT.
The chapter will conclude with discussion on
future directions in HSCT. The term HSCT will
be used throughout this chapter to refer to any
source of stem cells, including bone marrow,
peripheral blood, and umbilical cord blood
(UCB).

Hematopoietic stem cell transplantation
(HSCT) is a potentially curative method of
treatment used for a variety of malignant and
nonmalignant diseases. According to the Center for International Blood and Marrow Transplant Research (Pasquini & Zhu, 2015), more
than 11,000 autologous and 8,000 allogeneic
transplants were performed in the United
States in 2013 alone. HSCT is the transplantation of hematopoietic progenitor cells (HPCs,
also called hematopoietic stem cells [HSCs]);
these cells proliferate and replenish the bone
marrow with blood cells and other cells responsible for immunity (Niess, 2013). HSCT can be
performed using multiple techniques, including different types of transplant, supportive
therapies, stem cell collection processes, and
with either myeloablative or nonmyeloablative
regimens as preparative therapy. HSCT can be
either autologous, in which a patient’s own cells
are used, or allogeneic, in which donor stem cells
are used, which can be derived from a multitude of possible sources.
Malignant indications for HSCT include
leukemia, lymphoma, multiple myeloma, and
high-risk solid tumors such as neuroblastoma
and germ cell tumors such as testicular cancer
(Be The Match, n.d.-a). HSCT also is indicated

The History of Transplantation
Serious interest in bone marrow transplantation began in reaction to the threats
of nuclear bombs in the 1950s when scien323
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tists began studying it as a method of treating patients exposed to radiation. Radiation
exposure in high doses can severely damage a person’s bone marrow function; therefore, studies were conducted to evaluate the
effectiveness of bone marrow transplant in
replacing damaged bone marrow (Gupta,
n.d.). Research conducted by Leon Jacobson
and his colleagues in the early 1950s demonstrated that mice could recover from lethal
doses of radiation if given an injection of cells
from the spleen, further fueling interest in
bone marrow transplant as a form of treatment (Niess, 2013). In the late 1950s, Dr. E.
Donnall Thomas performed the first successful bone marrow transplant using an identical
twin as a donor. His pioneering work in transplant science led to his receiving the Nobel
Prize in Physiology or Medicine in 1990 (Fred
Hutchinson Cancer Research Center, n.d.).
The development of HLA typing in the 1960s
improved understanding of donor compatibility, and in 1968, the first successful allogeneic transplant for leukemia was performed
at the University of Minnesota using a sibling
who was not an identical twin (Niess, 2013).
As a result of further research and increasing knowledge about HSCT, the first successful full HLA-matched, unrelated transplant
was performed in 1973. With the growing
interest in bone marrow transplant, research
expanded into alternative methods of collecting HSCs. Prior to the 1980s, the only way to
collect stem cells was through a bone marrow
harvest, which meant inserting a large-bore
needle directly into the bone marrow and
withdrawing cells for transplant. The first successful peripheral blood stem cell (PBSC) collection and transplant was performed in the
1980s and is now the most common method of
HSC collection (Niess, 2013). UCB transplants
gained popularity in the late 1980s when the
first successful cord blood transplant was performed, thereby expanding options for stem
cell sources (Niess, 2013). Recent advances
in research have made the use of haploiden-

tical donors possible with significant strides
in improving options for patients in need of
HSCT.

Hematopoietic and
Immunologic Concepts of
Transplantation
To understand the concepts of HSCT as
treatment for many blood disorders and cancers, a basic understanding of hematopoiesis
and immunology is necessary. Diseases such as
acute myeloid leukemia, aplastic anemia, multiple myeloma, and numerous others interfere
with the normal process of hematopoiesis, or
blood cell growth, division, and differentiation
(Mak & Saunders, 2011). The basic concept of
HSCT is that by treating the bone marrow with
high doses of chemotherapy followed by transplant with immature, bone marrow–stimulating cells, the bone marrow function can potentially be restored to normal. All cells within the
human hematopoietic system begin as pluripotent stem cells, also called HSCs, which are
capable of dividing and producing either more
stem cells or further differentiating into HPCs
that can become cells within the myeloid or
lymphoid lineages (Barrett, 2009).
The myeloid lineage consists of cells that
produce neutrophils, basophils, megakaryocytes, dendritic cells, and other myeloid cells,
whereas the lymphoid lineage consists of precursors for B and T lymphocytes as well as natural killer (NK) lineages (Devine, 2013). Each
HSC expresses surface proteins that help to distinguish cell function; for example, CD34 is a
known marker of the HSC. The cluster of differentiation (CD) system was developed to help
classify and identify cells and their specific roles
in the hematopoietic system (Devine, 2013). As
HSCs differentiate, they acquire markers more
specific to lineage. T cells acquire CD4 or CD8,
while B cells acquire immunoglobulins (Mak &
Saunders, 2011).
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Many factors assist the process of hematopoietic cell proliferation and division, including proteins such as cell adhesion molecules,
cytokines, and chemokines, which have many
functions, including serving as communication
signals for cells. These proteins mobilize cells
into the bone marrow, facilitate cell growth,
and even play a role in transmission of information between cells (Massberg, Khandoga,
& von Andrian, 2013). Cytokines are polypeptide hormones that can stimulate or inhibit
cell activities and play a significant role in the
proliferation and differentiation of HPCs.
The main cytokines that have activity related
to hematopoiesis are interleukin (IL)-1, IL-3,
IL-6, granulocyte–colony-stimulating factor
(G-CSF), erythropoietin, and stem cell factor (Massberg et al., 2013). G-CSF is an important cytokine in the later stages of neutrophil
maturation. Synthetically produced growth
factors, including granulocyte macrophage–
colony-stimulating factor (GM-CSF), G-CSF,
and erythropoietin, are used to stimulate
hematopoietic cell proliferation as a method
of stem cell collection for HSCT recipients.
Chemokines (chemotactic cytokines) play a
role in adaptive immune response as well as
regulation of HPCs; they are a key component
in the process of stem cell mobilization (Massberg et al., 2013). Figure 14-1 shows the specific delineation of cell lines within the process of hematopoiesis and cytokines associated
with cell types.
The myeloid and lymphoid lineages also
play distinct roles in the process of immunity. The myeloid cells are the “first responders” to infection but have nonspecific function, whereas the lymphoid cells, with the
assistance of antigen-presenting cells and cytokines, have more specific functions, including the production of memory T cells, which
help to recognize, target, and bind to antigens
(Powell, Chung, & Baum, 2013). B cells help
with the production of immunoglobulins,
an important part of humoral immunity. T
cells, however, can only function by recogniz-
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ing antigens displayed on cells and determining those antigens to be either “self” or “nonself.” Foreign invaders can be recognized and
destroyed by T cells with the help of major histocompatibility antigen complexes (MHCs),
molecules that present the antigen on the surface of a cell in order for the T cell to identify the type of cell (Abbas, Lichtman, & Pillai, 2015). MHCs are an important component
of the immune system and autoimmunity but
also contain genes that code for HLAs. HLA
differences between donor and recipient are
a major determinant for graft rejection and
other post-HSCT complications (Abbas et al.,
2015). HLAs will be discussed further in the
next section. Prior to HSCT, the bone marrow
is depleted significantly to allow for regeneration of normally functioning bone marrow
processes. After HSCT, both humoral and cellmediated immunity can be altered for a prolonged period of time, leaving patients susceptible to opportunistic and viral infections for
months in the case of autologous transplants
and for months to years after allogeneic transplants.

Human Leukocyte Antigen
Matching in Allogeneic
Transplantation
HLAs (see Figure 14-2) are unique to each
individual and present foreign antigens to
immune cells for destruction. They play a significant role in the recognition of self and nonself. HLAs are involved with transplant rejection, GVHD, and acceptance of the donor graft
(Devine, 2013). Determining the HLA alleles
for each individual is termed HLA typing and
is the method used to determine appropriate
donors for HSCT. HLA typing can help predict
outcomes of cell, tissue, and organ transplantation using serologic and molecular methods.
Serologic testing can identify the phenotype
of the individual, but molecular testing is
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Figure 14-1. Hematopoiesis and Cytokine Delineation

BFU-E—burst-forming unit–erythroid; CD—cluster of differentiation; CFU-Bas—colony-forming unit–basophil; CFU-C—colony-forming
unit in culture; CFU-E—colony-forming unit–erythroid; CFU-Eo—colony-forming units–eosinophil; CFU-G—colony-forming unit granulocyte; CFU-GM—colony-forming unit–granulocyte/macrophage; CFU-M—colony-forming unit macrophage; CFU-Mast—colony-forming unit–mast; CFU-Meg—colony-forming unit–megakaryocyte; Epo—erythropoietin; G-CSF—granulocyte–colony-stimulating factor;
GM-CSF—granulocyte macrophage–colony-stimulating factor; Ig—immunoglobulin; IL—interleukin; LIF—leukemia inhibitory factor;
M-CSF—macrophage colony-stimulating factor; SCF—stem cell factor; TCR—T-cell receptor; Tpo—thrombopoietin
Note. Copyright 2012 by Affymetrix. Retrieved from https://www.thermofisher.com/us/en/home/life-science/antibodies/antibodies-learning
-center/antibodies-resource-library/cell-signaling-pathways/hematopoiesis-pluripotent-stem-cells.html. Used with permission.
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required to identify the genotype (Mickelson
& Petersdorf, 2009). The HLA loci are located
on chromosome 6 and typically are inherited
as complete haplotypes, or a set of alleles that
are linked on the same chromosome (Genetics
Home Reference, 2009).
The HLA region within the MHC is divided
into subgroups; however, class I and II HLA subgroups are the most important for determining HLA compatibility for HSCT. Class I (HLAA, HLA-B, and HLA-C) are found in every cell
and are responsible for presenting antigens to
Figure 14-2. Human Leukocyte Antigen
Locus on Chromosome 6
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cytotoxic T (Tc) cells for recognition. Class II
(HLA-DR, HLA-DQ, HLA-DP) are found on
B cells, macrophages, and dendritic cells and
present antigens to helper T (Th) cells (Abbas
et al., 2015). GVHD and graft failure incidences
typically increase with increasing HLA disparity between donor and recipient (Mickelson
& Petersdorf, 2009). Monozygotic twins share
an identical HLA genotype, whereas full siblings have a 25% chance of having an identical
HLA haplotype. With improvements in HLA
typing methods, outcomes for disease-free survival have improved for HSCT performed with
unrelated donors, although rates of GVHD and
nonrelapse mortality are still higher in these
patients. Common HLA alleles are present in
all populations, but some ethnic tendencies in
HLA inheritance make finding an unrelated
match among certain ethnic groups more difficult. According to the National Marrow Donor
Program (NMDP), people of African American
background have only a 20% likelihood of finding a full donor match (Be The Match, n.d.-b).
UCB transplantation can allow for a higher
degree of HLA disparity because of the immaturity of the donor immune system, but better
HLA matches are still associated with improved
outcomes (Antin & Raley, 2013; Mickelson &
Petersdorf, 2009).

Types of Transplants

Note. Public domain image by Pdeitiker. Retrieved from
https://commons.wikimedia.org/wiki/File:HLA.svg.

Multiple methods for performing HSCT
exist. An allogeneic HSCT is performed with
the cells of a donor other than the recipient
and can be performed using a number of different donor sources. This form of transplant
is preferred in patients with diseases such as
myelodysplastic syndrome, acute leukemias,
chronic myeloid leukemia, and aplastic anemia. An autologous transplant is performed
using a patient’s own previously collected stem
cells and is used primarily in diseases such as
multiple myeloma, lymphomas, and testicular
cancer.
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Allogeneic Transplant
With allogeneic transplant, high-dose chemotherapy is administered to suppress the
recipient’s immune system. Donor marrow is
infused to restore the bone marrow, and allogeneic transplant also has the benefit of graftversus-tumor (GVT) effect. This is the process in which the donor cells recognize any
residual leukemia/tumor cells as foreign and
destroy them (Bacigalupo et al., 2009). However, allogeneic transplant also has the potential risk of severe forms of GVHD, in which the
donor immune system attacks the recipient tissues, causing damage to the skin, liver, gut, and
other organ systems. Some research has indicated that patients who developed some form
of GVHD experienced significantly less disease
relapse than patients who had no GVHD (Cutler & Antin, 2006).
Allogeneic transplants can be performed
with multiple different donor sources. A syngeneic HSCT is performed with the use of cells
from an identical twin. Syngeneic transplants
have shown inferior outcomes with higher
rates of relapse. HLA-matched siblings (nonidentical) are the preferred source for a donor,
as post-transplant complications have been
reported less frequently with less chance of failure to engraft. However, according to NMDP,
approximately 70% of patients in need of an
allogeneic transplant will not have an HLAmatched donor in the family (Be The Match,
2014). Recent studies have indicated similar
survival outcomes in patients who received sibling donor transplants and those who received
matched unrelated donor transplants (Ho
et al., 2011). Unrelated donors are obtained
from the NMDP’s Be The Match registry, the
world’s largest and most diverse registry of volunteer donors. This program connects patients
in need with potential donors within its registry and through connections with international
registries for marrow, peripheral blood, and
cord blood sources of stem cells for HSCT (Be
The Match, 2014). Although the registry has
significantly improved patient access to poten-

tial donors, approximately 30% of patients may
not have an HLA match on the donor registry.
A critical need exists for minority volunteers
within the donor registry, and community outreach and education to recruit donors is essential. See Table 14-1 for the composition of Be
The Match registry donors.

Autologous Transplant
The goal of an autologous transplant is to
administer high doses of chemotherapy with
HSCT as a “rescue” of the bone marrow. Chemotherapy affects all cells within the bone
marrow, not just the abnormal cells; therefore, at very high doses, chemotherapy causes
severe myelotoxicity. The autologous transplant serves as a way to assist with the recovery of the depleted bone marrow after chemotherapy. Because the autologous transplant
is from “self,” immune suppression therapy
is not needed following transplant because
no GVHD risk exists. Also, no HLA testing is
required for finding a donor, which can be a
lengthy process. However, autologous HSCT
carries the potential for damage to the stem
cells from the patient’s prior chemotherapy
treatments, the possibility of contamination
of the stem cell product with tumor from the
patient’s underlying disease, and a higher risk
of relapse (Bacigalupo et al., 2009).

Umbilical Cord Blood Transplant
Cord blood transplants are another option
for patients without a sibling or a matched
unrelated donor option. Limitations to cord
blood transplants are significant, as cord blood
is a finite source. Once the cells are used, more
cells cannot be obtained from the donor source
if there is graft failure or a need for donor lymphocyte infusion (DLI) (Brunstein & Laughlin, 2010). The amount of cells is typically
much smaller in a cord blood unit, and two different matched cords typically are needed for
transplant in adult patients. Additionally, recov-
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ery of white blood cells after transplant takes
longer in patients after cord blood transplant
than from any other source, thus increasing a
patient’s risk of infection and other severe complications (Brunstein & Laughlin, 2010).

Table 14-1. Breakdown of Be The Match
Registry Members by Race/Ethnicity
Race/Ethnicity

Total Number/% of
Total

African American or Black

Nearly 775,000/
6%

American Indian/Alaska Native

More than 131,000/
1%

Asian

More than 792,000/
6%

Chinese

More than 135,000/
1%

Filipino

More than 68,000/
0.5%

Japanese

More than 36,000/
0.3%

Korean

More than 95,000/
0.8%

South Asian

Nearly 236,000/
2%

Vietnamese

More than 55,000/
0.4%

All other Asian (includes people who select more than one
Asian subgroup)

Nearly 166,000/
1%

Hispanic or Latino (total number of indicating Hispanic or
Latino ethnicity or race)

Nearly 1.2 million/
10%

Multiple races

More than 493,000/
4%

Native Hawaiian or Other
Pacific Islander

More than 18,000/
0.1%

White

Nearly 7.6 million/
61%

Note. Table courtesy of Be The Match. Used with permission.
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Haploidentical Transplant
Preliminary studies into the transplantation of haploidentical cells—those with a one
haplotype match—have recently been showing
success using donors with as few as 6/12 loci
matched (Kasamon et al., 2013). This is promising for the 30% of patients who may not have
an HLA-matched donor in the registry because
it improves options for HSCT recipients who
may not have otherwise been eligible for transplant due to lack of a full-matched donor. Haploidentical (half-matched) donors can be any
first-degree relative (siblings, children, and parents) with at least a half HLA match. Current
research has shown that survival outcomes of
haploidentical transplants are similar to those
of full HLA-matched transplants and that incidence of complications such as GVHD is not
significantly increased (Bashey et al., 2013).

Methods of Hematopoietic Cell
Collection
Multiple factors, including the type of transplant planned, determine the method of cell
collection. The goal of the collection is to
obtain adequate numbers of HPCs to achieve
engraftment. Engraftment is the term used for
the process in which the donor stem cells make
their way to the recipient bone marrow and
begin producing healthy blood cells. Engraftment is indicated by the recovery of neutrophil
counts to 500/mm3 (Horowitz, 2009). The minimum number of HPCs required for engraftment has not yet been established (Antin &
Raley, 2013).

Hematopoietic Progenitor Cell,
Marrow
Initially, hematopoietic progenitor cell, marrow (HPC-M) was the primary method of stem
cell collection. Bone marrow harvest requires
placing the donor under general anesthesia
and performing multiple needle aspirations
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of marrow from either the anterior or posterior iliac crests or from the sternum. The marrow is then mixed with anticoagulant and filtered for removal of bone, fat cells, blood clots,
and other cellular debris (Antin & Raley, 2013).
This method is advantageous in that it can be
performed as an outpatient procedure and completed in several hours. Typically, the procedure
is well tolerated, and this method decreases rates
of GVHD. HPC-M can be modified as well to
remove red blood cells if the donor and recipient are not blood type (ABO) compatible,
thus reducing the potential for red cell lysis.
This method carries the risk of infection, bleeding, and possible bone damage, in addition to
requiring general or epidural anesthesia (Nuss,
Barnes, Fisher, Olson, & Skeens, 2011).

Hematopoietic Progenitor Cell,
Apheresis
An alternative method of stem cell collection is that of obtaining PBSCs via an apheresis procedure, known as hematopoietic progenitor cell, apheresis (HPC-A). This method
was primarily used for autologous HSCT but
has increased in frequency for allogeneic transplant and is now the most common method of
stem cell collection. The process of PBSC collection is called mobilization; with this method,
stem cells are “mobilized,” or pushed out of the
bone marrow into the peripheral blood using
mobilization regimens that consist of either
chemotherapy alone, chemotherapy combined
with G-CSF, G-CSF or GM-CSF alone, or G-CSF
in combination with plerixafor hydrochloride
(Shea & DiPersio, 2009). The cells can be collected with apheresis machines that use centrifugation to remove stem cells from the blood
while returning the remaining blood components to the donor.
Apheresis can be performed using largebore peripheral IVs or with the placement of
either tunneled or nontunneled apheresis
catheters. The number of stem cells collected
can be calculated by determining the number

of cells that have the stem cell marker CD34
(Schmit-Pokorny, 2013). The procedure may
be completed in as little as one collection but
may require several days of collection with
each procedure lasting several hours (SchmitPokorny, 2013). Potential complications of the
apheresis procedure include hypocalcemia,
hypovolemia, and thrombocytopenia. Hypocalcemia is caused by the anticoagulant citrate
dextrose solution, formula A (known as ACDA) used during the procedure, which binds to
calcium in the body and can cause symptoms
of hypocalcemia, including numbness, tingling, nausea, and vomiting (Szczepiorkowski
et al., 2010). Hypovolemia and thrombocytopenia are related to the procedure itself as
the blood volume is processed by the apheresis machine. Early intervention for these complications can prevent or minimize them. For
example, donors may receive calcium supplements to prevent severe hypocalcemia and may
receive IV fluids during the procedure as well.
Transfusions of platelets and packed red blood
cells may be needed following the collection
process (Szczepiorkowski et al., 2010).
PBSC collection can be performed as an outpatient procedure, does not require anesthesia,
and typically is well tolerated by donors of all
ages. Cells collected in this manner are more
mature and therefore can engraft more quickly
than cells obtained through bone marrow harvest. This is important because it decreases
the amount of time that an HSCT recipient is
thrombocytopenic, reducing bleeding risk; this
also reduces the length of neutropenia, thereby
decreasing the risk of major infection (SchmitPokorny, 2013). A disadvantage associated with
the use of peripherally collected stem cells is
an increase in chronic GVHD (cGVHD) compared to bone marrow transplant (Bensinger,
2012). Apheresis procedures also introduce
the risk of central line–associated infections
and other central line complications, such
as thrombosis and pneumothorax (SchmitPokorny, 2013). Patients undergoing PBSC
mobilization also may fail to collect adequate
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numbers of stem cells; this is primarily seen in
autologous donors who have had multiple previous courses of chemotherapy (Shea & DiPersio, 2009).

Hematopoietic Progenitor Cell, Cord
Hematopoietic progenitor cell, cord (HPCC) harvesting requires collection of stem cells
from the umbilical cord and the placenta at the
time of delivery. The cord blood is HLA-typed,
cryopreserved, and stored immediately, thus
enabling much faster availability of stem cell
product to the recipient. This method can be
performed quickly with no risk to the mother
or infant. HPC-C transplants have decreased
rates of viral transmission but also the potential for passing genetic diseases to the recipient (Schmit-Pokorny, 2013). As with all forms
of collection, the stem cell product can be
depleted of red cells and plasma. Often the cell
dose in one UCB unit is not enough for adults
and combining two products is preferred; however, this increases the risk of acute GVHD
(aGVHD) (Antin & Raley, 2013). Additional
disadvantages with this cell source include
delayed engraftment and delayed post-transplant immune reconstitution (Schmit-Pokorny,
2013).

Cell Processing and Storage
Cell processing begins with quantifying the
number of stem cells (CD34+ cells) collected.
Each medical center has a goal for CD34+
cells per kilogram of recipient weight. Higher
doses of cell infusions are associated with faster
engraftment (Rosselet, 2013). The HPC product is tested for sterility, tumor or other contamination, mononuclear cell counts, and cell
viability. The product also is evaluated for infectious diseases and blood type to ensure product
safety and compatibility. Often, the volume of
HPC product is reduced to decrease the cryoprotectant dosage required for storage because
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increased amounts of cryoprotectant are associated with increased clinical toxicity at the
time of reinfusion (Schmit-Pokorny, 2013). If
tumor contamination is noted within autologous product, purging of the cells may occur.
Methods to purge tumor from cells include
using chemotherapy and monoclonal antibodies. Other techniques, such as sorting devices
and magnetic cells, may be used to separate the
stem cells from the HPC product. The decision
to purge the stem cell product must be made
judiciously, as manipulation can harm cells and
result in delayed or failed engraftment (SchmitPokorny, 2013).
Allogeneic HPC products also can be
depleted of red blood cells or plasma if ABO
incompatibility exists. Cells for autologous
and UCB transplants are cryopreserved (frozen) and stored for later use. Allogeneic products can be infused immediately following processing without freezing or can be frozen if
there will be time between product collection
and the planned reinfusion. During the freezing process, a cryoprotectant, most commonly
dimethyl sulfoxide (DMSO), is added to the
product to prevent cell lysis during freezing
or thawing. Finally, the product is placed into
long-term storage freezers using liquid nitrogen or the vapor phase of liquid nitrogen until
ready for use (Schmit-Pokorny, 2013). Further research is being conducted in improving
stem cell grafts, ex vivo expansion of stem cell
products for HSCT, and gene manipulation as
a means of modifying or tracing specific cells
(Schmit-Pokorny, 2013).

Donor and Recipient Evaluation
Donors undergoing stem cell collection,
including both autologous and allogeneic
donors, must be evaluated before beginning
the collection process to verify they are eligible to undergo collection. Regulating bodies,
such as the U.S. Food and Drug Administration (FDA) and the Foundation for the Accred-
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itation of Cellular Therapy (FACT), set standards for how donors and recipients should
be evaluated for eligibility to undergo the collection and HSCT process (Antin & Raley,
2013). Donors should be evaluated to ensure
that the product collected will be safe for the
recipient and to verify that the donation process is not likely to cause harm to the donor.
Donors also should understand what they will
be asked to do and be made aware of all risks
associated with the donation process. Informed
consent must be obtained and documented
after the donor has been made aware of possible risks and complications of the collection
process (Schmit-Pokorny, 2013). Donor evaluation should include a complete physical,
assessment for the need for central line placement, and any contraindications to the mobilization process. A complete history and physical
should be performed, including assessment for
high-risk behaviors such as recreational drug
use, alcohol consumption, blood transfusions,
and pregnancies. Testing to determine eligibility includes basic laboratory work evaluating organ function such as kidneys and liver,
as well as a complete blood count. Donors also
undergo blood typing, HLA testing, pregnancy
testing for females of childbearing potential,
and infectious disease testing as dictated by regulating bodies (Antin & Raley, 2013).
HSCT recipient evaluation prior to transplant should include determination of the
patient’s physical capability to withstand the
transplant process. Physical examination and
a complete history, including assessment for
high-risk behaviors, should be obtained. Age,
comorbidities, type of disease, stage of disease, and performance status all play a role
in treatment decisions and selection of transplant type. As with donor evaluation, laboratory work should be performed, as well as
infectious disease testing. Recipients should
have baseline organ function evaluated,
including creatinine clearance, echocardiogram, electrocardiogram, chest x-ray, pulmonary function tests, and any restaging of

their underlying disease as deemed appropriate per program guidelines and provider
discretion. Additionally, any needed consults
for dental examination, fertility preservation,
radiation therapy, nutrition, and psychiatric evaluation should be completed prior to
transplant (Antin & Raley, 2013). Psychosocial evaluations should be performed on all
recipients to evaluate psychological needs
as well as caregiver support and any possible financial strain, as the transplant process
is time consuming and requires adequate
caregiver support. HSCT has a high risk of
treatment-related morbidity and mortality,
and patients choosing to undergo this process should be made aware of potential outcomes. Informed consent should be obtained
from the patient after explanation of all risks
of the transplant procedure (Antin & Raley,
2013).

Transplant Program Standards
FACT was founded in 1996 by the International Society for Cellular Therapy and
the American Society for Blood and Marrow
Transplantation in an effort to establish quality standards within the field of cellular therapy (FACT, n.d.). FACT is an international voluntary inspection and accreditation program
whose standards apply to all phases of hematopoietic cell collection, processing, and transplant. FACT outlines standards for aspects of
transplant programs, including staff training,
donor evaluation, cell collection, cell processing, and cellular therapy infusion. Currently,
more than 200 programs are accredited for
adult or pediatric transplant, cell collection, or
cell processing. A center can achieve accreditation for autologous, allogeneic, or both types of
transplants (FACT, n.d.). In addition to FACT
accreditation, cell processing facilities also are
regulated by FDA with guidelines on how cells
may or may not be manipulated for use (U.S.
FDA, 2014).
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Transplant Regimen
Once collection of HPC product is completed and the patient is deemed eligible to
move forward with the HSCT process, a conditioning therapy is selected. Patients receive
the conditioning therapy prior to the HSC
infusion. In the early post-transplant period,
the focus is on prevention and management of
complications related to conditioning and the
HSCT.

Conditioning
The preparative, or conditioning, regimen
is the first step of the transplant course. The
primary goal of the conditioning regimen is
to prepare the body to receive new bloodforming cells (HSCs). The conditioning regimen consists of high doses of chemotherapy
to eliminate any remaining malignant cells
in the body. In allogeneic transplants, chemotherapy also is used to suppress the recipient’s immune system to prevent graft rejection and allow new cells to form (Be The
Match, n.d.-a). A variety of conditioning regimens exist, and each is selected based on the
type of transplant, the disease type, and the
goal of therapy.
Regimens can be myeloablative or nonmyeloablative (reduced-intensity). Myeloablative regimens use very high doses of chemotherapy that ablate the bone marrow of the
recipient to the point that without HSCT, the
marrow would not recover on its own (McAdams & Burgunder, 2013). Nonmyeloablative
regimens use lower doses of chemotherapy
designed to suppress the recipient’s immune
system enough to allow donor engraftment
of HPCs and induce a graft-versus-leukemia
effect in which the donor cells attack and
destroy any remaining tumor cells (McAdams & Burgunder, 2013). Reduced-intensity
regimens are generally used for specific populations, such as those of older age or with
significant comorbidities, who would other-
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wise be ineligible for myeloablative chemotherapy.

Total Body Irradiation
Some regimens contain high-dose chemotherapy plus total body irradiation (TBI). TBI
involves treatment of the entire body with
radiation. This approach can be useful as a
part of HSCT because it contributes to immunosuppression and can eliminate tumor cells
by reaching areas of the body, such as the central nervous system, testes, and ovaries, that
are a safe harbor for tumor cells. TBI toxicities
are more intense when the radiation is delivered in one dose; therefore, TBI doses often
are split over a number of days (McAdams &
Burgunder, 2013). Table 14-2 provides examples of common conditioning regimens.

Prevention of Toxicities Related to
Conditioning
Some recognized practices exist for the prevention of commonly seen toxicities related to
specific conditioning regimens. Hydration is
used to manage any urinary bleeding with regimens containing cyclophosphamide. Busulfan lowers seizure threshold, and using an antiseizure medication prophylactically has been
shown to reduce this complication. Additionally, cryotherapy may be used for drugs, primarily melphalan, that are well known for causing
stomatitis and mucositis (Antin & Raley, 2013;
Ezzone, 2013). Cryotherapy is the practice of
having the patient eat ice, popsicles, and other
cold products before, during, and shortly after
the chemotherapy infusion in order to vasoconstrict the vessels in the oral cavity, with the
goal of decreased drug perfusion to this area
to reduce the severity of mucositis. Although
no clear guidelines are available that direct the
frequency and timing of cryotherapy for these
patients, some documented evidence has shown
it is beneficial in preventing or minimizing the
toxicities from mucositis (Batlle et al., 2014).
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Table 14-2. Conditioning Regimens*
Acronym/Regimen

Indications

Common Side Effects/Toxicity

Cy/TBI—cyclophosphamide + TBI

Leukemias, NHL,
MDS

Myelosuppression, nausea/vomiting, hemorrhagic
cystitis, cardiovascular toxicity, pulmonary toxicity

BEAM—carmustine, etoposide, cytarabine, melphalan

HL, NHL

Stomatitis/mucositis, nausea/vomiting, cardiovascular
toxicity, myelosuppression, nephrotoxicity

Bu/Cy with or without TBI—busulfan
(PO or IV), cyclophosphamide

Leukemias, MDS

Myelosuppression, neurotoxicity—busulfan lowers seizure threshold, nausea/vomiting, diarrhea, stomatitis,
hepatitis, HSOS, cardiovascular toxicity, hemorrhagic
cystitis, pulmonary toxicity

Flu/Bu with or without TBI—fludarabine, busulfan

Leukemias, MDS

Myelosuppression, neurotoxicity—busulfan lowers seizure threshold, nausea/vomiting, diarrhea, stomatitis,
hepatitis, HSOS

ATG usually in combination with
other listed drugs

Aplastic anemia

Immediate allergic reaction: fever, chills, hypotension,
pulmonary edema; may have delayed skin rash, joint
pain

Flu/Mel—fludarabine, melphalan

MM

Myelosuppression, nausea/vomiting, diarrhea, stomatitis/mucositis

Flu/TBI—fludarabine, low-dose TBI

MM

Myelosuppression, nausea/vomiting, diarrhea

CBV—cyclophosphamide, carmustine (BCNU), etoposide (VP-16)

HL, NHL

Myelosuppression, nausea/vomiting, pulmonary toxicity, nephrotoxicity, hemorrhagic cystitis, skin rash, cardiovascular toxicity

* Table is not all inclusive.
ATG—antithymocyte globulin; HL—Hodgkin lymphoma; HSOS—hepatic sinusoidal obstruction syndrome; IV—intravenously; MDS—
myelodysplastic syndrome; MM—multiple myeloma; NHL—non-Hodgkin lymphoma; PO—by mouth; TBI—total body irradiation
Note. Based on information from Antin & Raley, 2013; McAdams & Burgunder, 2013.

Stem Cell Infusion
The process of cell infusion is similar to a
blood transfusion. Premedications such as antiemetics, antihistamine, acetaminophen, and
sometimes corticosteroids (hydrocortisone
or methylprednisolone) typically are given to
prevent transfusion-related hemolytic reactions (Antin & Raley, 2013). After identification of the product and recipient, the stem
cells are infused. The length of time for reinfusion depends on the volume of product to
be reinfused. Cryopreserved cells are thawed
by immersion in a sterile saline or sterile
water bath. Administration of cryopreserved

cells over a longer period may help to minimize the effects of DMSO (McAdams & Burgunder, 2013). Infusion toxicities can occur
due to the blood product administration or
the DMSO used to cryopreserve frozen products. Infusion-related reactions may include
fevers, chills, fluid overload, and, rarely, acute
hemolytic transfusion reactions. DMSO causes
many of the immediate complications related
to infusion, such as nausea and vomiting, erythema, headaches, dizziness, and changes in
blood pressure (Antin & Raley, 2013). DMSO
excretes a unique odor described as garlic-like
that can be noted around the patient’s room

Chapter 14. Hematopoietic Stem Cell Transplantation

for about 24 hours after transplant (McAdams
& Burgunder, 2013). During infusion of cell
products, vital signs are monitored at frequent
intervals, with some patients placed on continuous telemetry monitoring. Aggressive hydration is initiated to maintain renal perfusion
with careful monitoring of the volume status.
Emergency medications should be readily available in case of severe hypersensitivity reactions
(McAdams & Burgunder, 2013).

Complications of
Hematopoietic Stem Cell
Transplantation
Early Complications
Following transplant and prior to engraftment, patients are at high risk for developing
complications due to the preparative chemotherapy and to the prolonged myelosuppression causing an increased risk for severe infection. This section outlines the most common
side effects and their management during the
post-transplant neutropenic phase. Engraftment generally is indicated by the recovery of
absolute neutrophil count, typically 9–25 days
after infusion of stem cells. Timing of engraftment depends on the type of transplant performed and the amount of chemotherapy the
patient received prior to HSCT, as well as the
use of growth factor such as G-CSF. Cord blood
transplants typically take the longest to achieve
engraftment. Some reports indicate recipients
can take as long as 40 days after transplant to
recover their absolute neutrophil count (Antin
& Raley, 2013).

Infection
Following HSCT, patients have a high risk
of developing infection. This is due to multiple
factors, such as severe myelosuppression from
the chemotherapy, as well as additional immunosuppression used in allogeneic transplants.
HSCT recipients experience one to four weeks
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of neutropenia; even after neutrophil recovery,
it can take anywhere from three months to two
years for complete immune reconstitution in
some allogeneic transplant recipients (Tomblyn et al., 2009). Because hematopoietic growth
factors G-CSF or GM-CSF stimulate the growth
of granulocytes and macrophages, they may
be used to decrease the period of neutropenia, thus causing a decrease in infection rates.
Several recommendations exist for post-transplant prophylaxis with antibiotic, antifungal,
and antiviral medications. The use of these recommended agents or alternative prophylactic
agents is determined by individual centers, and
local epidemiology reports may assist in the
decision. Vaccinations also must be readministered after allogeneic transplant as antibody
titers decline. It is not recommended to revaccinate until B- and T-cell immune function has
recovered and the patient is off of immunosuppression medications (Antin & Raley, 2013).
Infection following HSCT can occur either
early or late, with certain infection types more
likely to occur at specific time frames after
HSCT. The highest risk for infection for an
autologous HSCT recipient is pre-engraftment and immediately following engraftment.
Because of continued immunosuppression following engraftment and the time required for
a donor’s cells to fully reconstitute a functioning immune system, allogeneic HSCT recipients will have a prolonged period of infection risk (McAdams & Burgunder, 2013). Early
onset of infection during the pre-engraftment
phase is most commonly due to gram-positive
and gram-negative bacteria secondary to mucosal injury related to the conditioning regimen.
Severe viral and fungal infections also can be
seen after transplant as a result of prolonged
immunosuppression including the use of steroids for GVHD complications (Antin & Raley,
2013).
Techniques for infection prevention are
highly encouraged. Proper hand washing is a
critical component to prevent the spread of
infection. Many programs utilize private rooms
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that have HEPA filters capable of removing
infectious particles from the air and controlling the flow of air particles within the transplant units (Antin & Raley, 2013). Catheter
sites, impaired skin or mucosal barriers, pulmonary status, mental status, and laboratory
values should be assessed and monitored frequently. Following transplant and once patients
are discharged home, instructions for infection
prevention should include proper hand washing and avoidance of large crowds and individuals with a known infection. HSCT recipients
should be made aware of risks associated with
gardening, diaper changing, or contact with
animal feces (Antin & Raley, 2013). Dietary
restrictions are also recommended to prevent
infection, such as avoidance of raw and undercooked meats and eggs, as well as avoidance
of fruits and vegetables with thin skins unless
cooked thoroughly (Antin & Raley, 2013).
Early identification and immediate intervention are imperative in the care of HSCT recipients. Vital signs, including temperature, must
be monitored frequently. A temperature of
38°C (100.4°F) is the limit to define neutropenic fever and must be reported to a provider
for urgent action. A full fever workup typically
includes blood and urine cultures; throat and
sputum cultures may be indicated as well. A
chest x-ray may be indicated for upfront evaluation if the patient displays symptoms that
may indicate a pulmonary source of infection.
Broad-spectrum IV antibiotics must be administered immediately. If fever continues for several days, coverage should be broadened, and
antifungal and antiviral agents added (Tomblyn et al., 2009).

Myelosuppression
As a result of the conditioning regimen,
patients experience more dramatic immune
dysfunction with pancytopenia. In addition to
the neutropenia described previously, anemia
and thrombocytopenia are expected. Patients
may require blood product support, such as red
blood cells and platelets (Antin & Raley, 2013).

Generally, blood products are only required
early in the transplant process, but some
patients may require transfusions for long periods as a side effect of medications used in treatment. It is typically recommended that blood
products be irradiated and leukoreduced to
minimize infection, alloimmunization, and
transfusion reaction. Patients are monitored
closely for signs of bleeding and may require
platelet transfusions. Some may receive red
cell transfusions for severe fatigue, shortness of
breath, or hypotension (Antin & Raley, 2013).

Gastrointestinal Complications
Gastrointestinal (GI) toxicities related to the
conditioning regimen are caused by the chemotherapy, which targets rapidly dividing cells,
such as mucous membrane cells of the GI tract
beginning in the oral cavity and extending to
the rectum. The chemotherapy causes tissue
damage, which leads to GI symptoms such as
mucositis, nausea, vomiting, and diarrhea.
The chemotherapy also causes myelosuppression; therefore, the mucous membranes need
time to restore function and heal the damaged
mucosa. Nausea and vomiting are common
after HSCT, with exacerbation due to a number of reasons. Many chemotherapy drugs, as
well as TBI, used in conditioning regimens are
highly emetogenic. Patients may experience
nausea and vomiting related to other medications, such as antibiotics, immunosuppressants,
and opioids. Symptoms also may be due to the
DMSO used to preserve stem cells.
Additionally, infections such as herpes simplex virus, cytomegalovirus (CMV), and adenovirus can contribute to symptoms of nausea
and vomiting. Upper GI GVHD can manifest as
nausea, and it is typically delayed nausea that
occurs after engraftment (Antin & Raley, 2013).
Medications are given prophylactically according to the emetogenic potential of the specific
conditioning regimen. Multiple agents often
are used in combination for added benefit in
preventing nausea and vomiting. After chemotherapy, antiemetics may continue as scheduled
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around the clock or as needed. Relaxation and
distraction techniques, dietary modifications,
and timing of antiemetic administration prior
to meals are all methods of decreasing nausea
in HSCT recipients (Ezzone, 2013).
Diarrhea following transplant can have multiple etiologies, including chemotherapy, infection such as Clostridium difficile or CMV infection, or other medications, such as antibiotics.
Diarrhea due to GVHD typically occurs after
engraftment, and diagnosis can be confirmed
with endoscopy for biopsies (Antin & Raley,
2013). Treatment for diarrhea is targeted at
the underlying cause. Antidiarrheal medications can be used for noninfectious diarrhea.
Depending on symptom severity, gut rest may
be warranted by placing the patient on a nothing by mouth (NPO) diet. Many programs have
developed individualized GVHD diet phases
for those with severe diarrhea symptoms. These
start with NPO and gradually advance the diet
as tolerated. Lactose intolerance is common
following transplant as well, and patients may
need to be advised to avoid lactose products for
symptom improvement (Antin & Raley, 2013).

Mucositis
Mucositis, characterized by inflammation
of the mucous membranes, can lead to tissue
damage and ulcerations, causing significant
pain and difficulty swallowing. It is a frequent
side effect of conditioning regimens and has
been reported to occur in nearly 71% of HSCT
recipients (Vagliano et al., 2011). Mucositis can
affect the post-transplant course in many ways,
including increased pain, risk of malnutrition, dehydration, and increased risk of infection. The damage to the lining of the GI tract/
mucosa allows normal microbial flora found in
the body to enter the bloodstream, causing systemic infection. Severe mucositis may require
opioid analgesia and parenteral nutrition as
well. Patients can expect symptoms to persist
until neutrophil recovery occurs, at which time
the immune system can begin to heal the damaged tissue (Ezzone, 2013).
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Nursing care should focus on prevention
of mucositis and other oral complications during the HSCT process. Patients should have a
thorough dental evaluation prior to undergoing transplant to identify and resolve any
potential areas of concern that may lead to
infectious complication once the patient is
immunocompromised. Good dental and oral
hygiene throughout the HSCT process should
be encouraged several times a day to reduce
the amount of microbial flora in the oral cavity, minimize pain and bleeding, and decrease
infection risk. Patients should be instructed
to avoid injury to the oral mucosa, which may
increase risk of developing mucositis; using a
soft-bristle toothbrush and avoiding excessively
hot beverages or food are some methods of prevention that can be taught to patients. A multitude of oral hygiene agents have been tried and
vary across transplant programs, although the
use of these agents is not well studied and evidence supporting their use for prevention or
treatment is not strong (Ezzone, 2013). The use
of cryotherapy during administration of mucotoxic conditioning therapies was discussed
previously in the section on conditioning regimens. Nursing interventions include encouragement of good oral hygiene. Patients should
undergo frequent oral assessments for tissue
damage or pain. They also should be assessed
for difficulty swallowing medications or food.
Any abnormal findings should be reported for
early intervention and symptom management.

Hepatic Complications
HSCT can lead to hepatic complications,
including elevated liver function tests resulting from medications such as prophylactic
antifungals. Hepatitis can result as a manifestation of the high-dose chemotherapy regimen or as a reactivation of hepatitis infection
if the patient had a known hepatitis diagnosis prior to the transplant process. Additionally, conditioning regimens, particularly those
containing busulfan, cyclophosphamide, and
TBI, can lead to hepatic sinusoidal obstruc-
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tion syndrome (HSOS), also known as venoocclusive disease (Moreb, 2009). Chemotherapy causes damage to the endothelial lining
of hepatic sinusoids, which leads to sloughing off of the injured tissue and obstruction of
the venous pathways, resulting in fluid retention, weight gain, hyperbilirubinemia, and, in
some cases, hepatomegaly. Most commonly,
HSOS occurs within the first 30 days following conditioning therapy. Doppler studies of
the liver help to rule out other potential etiologies of abnormal liver tests, such as infection or abscess, gallbladder disease, or venous
thrombosis. Liver biopsy and measurement
of hepatic pressure gradients can confirm a
diagnosis of HSOS but generally are not performed because of thrombocytopenia following chemotherapy (Moreb, 2009). Figure 14-3
lists patient risk factors that increase the likelihood of developing HSOS.
Prevention and timely treatment of HSOS
is imperative, although approximately 70% of
HSOS cases have been reported to spontaneously resolve without residual complications.
Severe HSOS has been reported as fatal in as
many as 20%–50% of patients who develop it following HSCT (Anderson-Reitz & Clancy, 2013;
Chao, 2014). Studies on the effectiveness of prophylactic agents such as heparin, ursodiol, and
antithrombin III in preventing HSOS have conflicting results, but these agents may still be used
in some transplant programs. In mild cases of
Figure 14-3. Hepatic Sinusoidal Obstruction
Syndrome Risk Factors
• Conditioning regimen (busulfan, cyclophosphamide,
total body irradiation)
• History of abdominal radiation
• History of hepatitis or prior liver disease
• Bone marrow versus peripheral blood stem cell
transplant
• Unrelated or human leukocyte antigen–mismatched
donor
• Advanced disease
Note. Based on information from Moreb, 2009.

HSOS, no treatment is needed. Patients with
moderate to severe HSOS require fluid volume
management and avoidance of nephrotoxic or
hepatotoxic medications. Defibrotide has shown
promise in the treatment of severe HSOS and
was approved by FDA in 2016 for the treatment
of adults and children with HSOS with renal
or pulmonary dysfunction following HSCT
(U.S. FDA, 2016) (see also Chapter 23 for more
detailed information on HSCT).

Neurologic Complications
HSCT also carries the risk of neurologic complications associated with a variety of causes.
Infections involving the central nervous system
can be seen post-transplant, with the most common infecting organisms being toxoplasmosis
and fungal infections. Some viruses also may
cause central nervous system effects, such as
human herpesvirus 6, John Cunningham virus,
and reactivation of herpes simplex or varicella
zoster viruses (Antin & Raley, 2013). Additionally, neurotoxicities related to medications can
occur. Busulfan, a common agent used in conditioning regimens, has been associated with
seizures.
Calcineurin inhibitors (CNIs) such as cyclosporine and tacrolimus are used in allogeneic
transplant recipients as a form of immunosuppression and may cause tremors, somnolence,
nystagmus, and confusion. Posterior reversible
encephalopathy syndrome (PRES) has been
connected to the use of CNIs and usually is
accompanied by rapid onset of hypertension.
Radiologic findings for PRES are consistent with
white matter edema within the posterior circulation of the brain. Discontinuing the agent causing the problem generally reverses the problem,
although it may take time for the encephalopathy to completely resolve (Antin & Raley, 2013).
Electrolyte disturbances related to chemotherapy also place patients at risk for complications
such as seizures and muscle spasms. Aggressive replacement of low electrolytes should be
encouraged. Steroid-induced myopathy can be a
difficult thing to manage in patients who require
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long-term steroids for GVHD treatment and may
require intensive physical and occupational therapy. Neurologic changes should be reported if
noted on assessment so that rapid interventions
can be initiated (Antin & Raley, 2013).

Pulmonary Complications
Pulmonary complications occur in approximately one-third of patients who undergo transplantation and are associated with significant
morbidity and mortality (Chi, Soubani, White,
& Miller, 2013). Post-HSCT pulmonary issues
can be either infectious or noninfectious. Infectious complications arise as a result of myelosuppression from conditioning therapy and, in the
case of allogeneic HSCT, the additional use of
immunosuppression therapy; they are the most
common form of post-transplant lung injury.
Bacterial, fungal, and viral pneumonia all may
potentially develop following HSCT. Many organizations, such as the Infectious Diseases Society
of America, provide recommendations for prophylactic use of antimicrobials in hopes of preventing certain uncommon infections that have
occurred in the transplant population, for example, Nocardia and Pneumocystis. Fungal infections
noted in the HSCT course include Aspergillus
and Zygomycetes forms such as Mucor. Fungal
prophylaxis is generally recommended following HSCT and for the duration of immunosuppressive therapy. This recommendation is the
same for antiviral prophylaxis (Chi et al., 2013).
Viral pneumonia can also be noted following HSCT; CMV monitoring is typically recommended in allogeneic transplant recipients. The
majority of viral pneumonia infections that are
not related to CMV can be attributed to respiratory syncytial virus, influenza, and parainfluenza
(Chi et al., 2013).
Noninfectious complications after HSCT
include diffuse alveolar hemorrhage, typically seen within the first month of HSCT. Risk
factors include conditioning chemotherapy
including TBI. It is seen more frequently in
allogeneic versus autologous transplants. Diffuse hemorrhagic secretions are seen on bron-
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choalveolar lavage. Treatment is controversial
but typically includes platelet transfusions in
the case of thrombocytopenia plus high-dose
steroids (Antin & Raley, 2013).
Idiopathic pneumonia syndrome (IPS) is
a noninfectious pneumonia more commonly
seen in allogeneic transplant recipients. The
etiology of IPS is not well understood but is
theorized to be related to injury from conditioning therapy with associated cytokine damage to the pulmonary vasculature and endothelial cells. As with diffuse alveolar hemorrhage,
treatment is high-dose steroids. However, etanercept, a tumor necrosis factor blocker, may be
used to decrease cytokine activity associated
with IPS (Antin & Raley, 2013).
Bronchiolitis obliterans syndrome (BOS) is
another problem that may arise primarily in
allogeneic transplant recipients and is associated with poor prognosis. This syndrome is
characterized by a slow, progressive narrowing
of airways, leading to obstruction and air trapping. It often is associated with GVHD of the
lung as well (Antin & Raley, 2013). The American Society for Blood and Marrow Transplantation recommends lung evaluation with pulmonary function tests at six months after transplant
and then annually (Chi et al., 2013). Treatment
for BOS is high-dose steroids, immunosuppressive therapy, and supportive measures such as
oxygen support (Chi et al., 2013).
Cryptogenic organizing pneumonia (COP),
formerly known as bronchiolitis obliterans
organizing pneumonia, is a distinct and separate entity from BOS. COP can occur in both
autologous and allogeneic transplant recipients and features small airway fibrosis and interstitial and alveolar inflammation (Chi et al.,
2013). Symptoms progress over days to weeks,
and fever can sometimes develop because of
inflammatory changes. However, it is important
to note that COP is a noninfectious process
(Antin & Raley, 2013). As with other noninfectious etiologies for pulmonary complications,
treatment for COP is primarily high-dose steroids (Chi et al., 2013).
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Renal Complications
Renal dysfunction can occur in the period
following transplant as a result of chemotherapy, infection, antibiotic therapy, cyclosporine,
tacrolimus, or other medications used in the
HSCT course. Acute renal failure (ARF) is associated with a two to three times higher mortality rate in patients who develop it following
HSCT (Anderson-Reitz & Clancy, 2013). Nursing intervention should focus on closely monitoring fluid status, blood pressure, and laboratory values, in addition to patient mental status
and medications. Diuretics, volume replacement, correcting electrolyte imbalances, reducing use of nephrotoxic agents, and hemodialysis are methods of medical management that
may be implemented in patients who have
developed or are at risk for renal failure (Antin
& Raley, 2013). Sepsis is another risk factor
for the development of ARF; therefore, swift
identification of signs of infection and prompt
action are important in prevention(AndersonReitz & Clancy, 2013).
Hemorrhagic cystitis also can occur following transplant. It may be related to conditioning chemotherapy agents, such as ifosfamide
and cyclophosphamide, or viral infections,
such as BK virus and adenovirus (Bubalo,
2015; Strasfeld, 2015). Clinical manifestations of hemorrhagic cystitis include dysuria, frequency, urgency, and frank hematuria. Prophylactic measures are initiated in
the case of chemotherapy-related cystitis and
include mesna and aggressive fluid hydration
during and after chemotherapy administration. Treatment is focused on symptom management and supportive care and includes
pain management, antispasmodic medications, platelet transfusions in the case of
thrombocytopenia, and, in severe cases, continuous bladder irrigation (Bubalo, 2015;
Strasfeld, 2015).

Cardiovascular Complications
Chemotherapy- and radiation-induced toxicity to the cardiac tissue can lead to problems

such as myopericarditis, cardiomyopathy, pericardial tamponade, pulseless electrical activity, congestive heart failure, and myocardial
edema. Conditioning therapies such as cyclophosphamide, anthracyclines such as daunorubicin, and TBI are most commonly associated
with cardiotoxicity (Stephens, 2013). Arrhythmia also may manifest following HSCT. Risk factors include advanced age, high-dose anthracyclines, and low ejection fraction. Some drugs
are also known to be associated with arrhythmias, including voriconazole, a commonly used
antifungal medication, and DMSO, the cryopreservative used to process stem cell products (Stephens, 2013). Additionally, hypertensive crisis can be seen and usually is related to
medications such as CNIs used for immunosuppression in allogeneic transplant recipients.
Uncontrolled hypertension may also be seen in
patients on long-term steroid therapy (Antin &
Raley, 2013).

Late Complications
The majority of late complications seen in
HSCT recipients are related to long-term immunosuppression therapy in allogeneic transplant
recipients: osteoporosis, avascular bone necrosis, infection, and secondary malignancy.

Skeletal Complications
Osteoporosis, a condition of severe bone
loss and degeneration, occurs with increased
frequency in HSCT recipients because of corticosteroid use, gonadal failure related to conditioning therapy such as TBI, and long-term
immunosuppression. Bone density scanning to
assess for bone disease should be performed
regularly, and vitamin D and calcium supplementation should be considered. Nearly 50%
of patients are found to have low bone density
after HSCT (Tichelli & Socié, 2012). In some
HSCT recipients, bisphosphonate therapy has
been used as a method of reducing post-transplant bone loss (Tierney & Robinson, 2013).
Avascular necrosis (AVN) of bones, most com-
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monly occurring in weight-bearing bones, can
occur as a result of corticosteroid treatment as
well as immunosuppressive therapy and is more
commonly seen in men and patients diagnosed
with Hodgkin lymphoma or multiple myeloma.
AVN is characterized by decreased blood flow
to the bones resulting in ischemic bone damage and has been reported to affect 4%–10% of
patients (Tichelli & Socié, 2012). Patients with
AVN may experience pain and limited range of
motion, most commonly in the hips, shoulders,
and knees. Treatment options include physical therapy, pain management, and, in severe
cases, joint replacement. Avoidance of further
corticosteroids also is recommended (Tichelli
& Socié, 2012).

Ocular Complications
Ocular complications related to HSCT
include microvascular retinopathy, hemorrhagic complications, infectious retinitis, cataracts, and sicca syndrome. Cataracts are most
commonly associated with corticosteroids and
TBI; incidence is reported as greater than 80%
in those who receive unfractionated TBI compared to those who receive fractionated doses
(Tichelli & Socié, 2012). Sicca syndrome occurs
in approximately 20% of HSCT recipients, but
incidence increases to 40% in patients with
cGVHD (Tierney & Robinson, 2013). Sicca
syndrome has several manifestations, including reduced lacrimation, eye discomfort, conjunctivitis, corneal ulceration, and retinal hemorrhage (Tichelli, 2012). Treatment for sicca
syndrome may include topical lubricants, topical cyclosporine, or topical retinoic acid (Tierney & Robinson, 2013). Microvascular retinopathy caused by immunosuppressants and TBI
conditioning is described as cotton-wool spots
and optic disk edema. Once the immunosuppressive therapy is discontinued, microvascular retinopathy is typically reversible (Tierney
& Robinson, 2013). HSCT recipients should be
encouraged to have regular ophthalmologic
evaluations to monitor for these potential complications.

■

341

Secondary Malignancies
Secondary malignancies are a potential complication of HSCT because of the agents used
in the treatment of the patient’s primary malignant condition. Therapy-related myelodysplastic syndrome/acute myeloid leukemia has been
reported in up to 36% of patients (Tichelli &
Socié, 2012). Alkylating agents and TBI have
been associated with a higher incidence of secondary malignancy. Methods of prevention
include tapering immunosuppressive therapy
as soon as possible (Tichelli & Socié, 2012).
HSCT recipients are also at risk for developing
solid tumors and should be educated to perform self-examinations and undergo recommended screening. Maintenance of a healthy
weight, regular exercise, sun protection, and
smoking cessation are methods that should
be encouraged in patients as well (Shannon,
2013). Post-transplant lymphoproliferative disorder is an aggressive and often fatal disorder
characterized by the overproliferation of donor
lymphoid cells. The disorder is categorized into
four subtypes with individual features and outcome measures. In general, treatment involves
the tapering of immunosuppression if present, and chemotherapy is typically required.
These are often associated with Epstein-Barr
virus (EBV). Many programs monitor EBV load
in patients after HSCT, and some preemptively
initiate therapy if EBV loads are noted to be rising (Shannon, 2013).

Graft Rejection and Failure
Graft rejection refers to the process in which
the residual host immune system rejects the
donor hematopoietic system and donor cells
fail to regenerate within the host marrow. This
is more common in patients with aplastic anemia, those who receive reduced-intensity conditioning, and those who undergo unrelated or
mismatched transplants (Antin & Raley, 2013).
Alternatively, graft failure is not immune mediated and typically is related to inadequate stem
cell numbers or poor stem cell viability. This
can be seen where there is full donor chime-
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rism but the patient fails to achieve hematopoietic recovery. Medications that can be myelotoxic may contribute as well; examples are
sulfamethoxazole-trimethoprim, valganciclovir, and mycophenolate mofetil (Antin & Raley,
2013). Infections such as CMV, human herpesvirus 6, and varicella zoster virus also may
depress blood counts. Primary graft failure is
seen in less than 5% of HSCT recipients with
a hematologic malignancy (Rosselet, 2013).
If graft failure or rejection occurs, treatment
involves another infusion of stem cell product.
If chimerism shows few or no donor cells present, the patient will require further conditioning therapy. Graft rejection and failure after
HSCT can be traumatic for patients and their
families, as mortality is high (Antin & Raley,
2013).

Disease Relapse

ease type, conditioning regimen, and risk profile of the underlying malignancy. Relapse for
allogeneic recipients may be systemic or found
in extramedullary sites (outside the medulla
of the bone) such as the testes, skin, eyes, and
central nervous system (Solh, DeFor, Weisdorf,
& Kaufman, 2012). Treatment for allogeneic
recipients may involve withdrawing immunosuppressive agents to invoke graft-versus-leukemia effects with the additional use of DLI. DLI
involves readministering donor immunocompetent T and NK cells to provide additional
activity against disease. It can be given as a single large dose or in small divided doses over
several weeks. A major complication of DLI is
the development of GVHD; therefore, patients
with significant GVHD from HSCT are not eligible for DLI (Antin & Raley, 2013). In cases
where a cure is not possible, supportive care
should be offered (Shannon, 2013).

Multiple factors play a role in relapse risk
following HSCT. Of patients who relapse after
HSCT, the majority will do so within the first
three years (Shannon, 2013). Prognosis for
patients who relapse is typically poor. For autologous transplant recipients, the goal of HSCT
is potentially curative for some diseases, but for
diseases such as multiple myeloma and mantle
cell lymphoma, the primary goal is to achieve
and maintain remission for as long as possible.
In general, those in remission or with minimal
residual disease going into transplant are less
likely to relapse than those with residual disease (Shannon, 2013). Research aimed at preventing relapse for autologous transplant recipients is an active area, and strategies include
determining the optimal timing of transplant,
purging cells, and administering immunologic
agents. Allogeneic transplant following relapse
from autologous HSCT may be considered in
some patients if a donor is available (Shannon,
2013).
Although recipients of allogeneic HSCT
benefit from the GVT effect in addition to
the ablative effect of high-dose chemotherapy,
relapse can still occur. Risk factors include dis-

The high doses of chemotherapy and radiation used in transplant conditioning regimens have the potential to decrease or eliminate reproductive function in both male and
female patients. Busulfan, cyclophosphamide,
and TBI are associated with gonadal dysfunction, with ovaries typically being more vulnerable than testes (Tichelli & Socié, 2012). Age
at the time of transplant is a significant factor, as the younger the patient, the more likely
that reproductive function will recover. Following HSCT, effects of the conditioning therapy
can manifest as erectile dysfunction and low
libido in men and menopause-like symptoms
in women. The potential of the conditioning
therapy to cause infertility and sterility should
be discussed with patients considering HSCT.
Sperm and embryo preservation methods can
be discussed as well. However, these methods
have major barriers, including cost and timing
(Tichelli & Socié, 2012).
Sexual function and satisfaction can be negatively affected following HSCT. Many women
experience premature menopause related to

Fertility and Sexuality
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ovarian failure and hormonal changes, which
can lead to vaginal dryness and hot flashes.
Many transplant survivors experience sexual problems such as lack of libido and impotence. TBI and cGVHD are risk factors associated with decreased sexual satisfaction linked
to decreased desire and arousal. Wong et al.
(2013) described a prospective study evaluating men and women with cGVHD or who
received TBI as part of the conditioning regimen, and all cohorts reported significantly
decreased sexual satisfaction, with women
describing less satisfaction than men. In some
patients, these effects are related to hormonal
changes or due to gonadal effects of TBI.
GVHD can cause thinning of the vaginal tissue as well as dryness, leading to pain or discomfort during intercourse. Some changes in
sexuality occur because of body appearance
changes related to transplant, such as hair loss,
weight gain or loss, and skin changes (Antin
& Raley, 2013). Patients may feel embarrassed
to speak with their provider about these concerns, and clinical assessment of these issues is
important.

Graft-Versus-Host Disease
GVHD is an immune-mediated response
in which the donor-derived T cells launch an
attack on the host cells that are recognized as
foreign. This releases inflammatory cytokines,
leading to tissue damage. Other cells involved
in GVHD include Th cells, Tc cells, NK cells,
lymphokine-activated killer cells, and antigenpresenting cells (Mitchell, 2013). GVHD
depends on differences in histocompatibility between donor and recipient; these differences can be minor antigens or MHC antigens if HLA incompatibility is present (Antin
& Raley, 2013). This is a phenomenon seen in
allogeneic HSCT recipients and can occur in
anywhere from 20%–80% of patients. The risk
is higher in unrelated and mismatched donor
transplants than in matched sibling transplants
(Martin et al., 2012).
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Severe GVHD has been associated with
higher morbidity and mortality; however, alloreactive donor T cells involved in the development of GVHD have also been shown to be
beneficial when involved in the GVT effect.
With the GVT effect, the alloreactive donor T
cells and NK cells seek and attack any remaining tumor cells that may not have been eradicated with the conditioning regimen. The
presence of GVHD in allogeneic transplant
recipients has been associated with lower risk
of recurrent disease and less graft failure (Warren, 2009). Therefore, the focus of GVHD prophylaxis and treatment has shifted from eliminating GVHD completely to preventing severe
forms of GVHD while still allowing for some
GVT effect with the goal of preventing disease
relapse (Mitchell, 2013).
GVHD can be designated as either acute
(aGVHD) or chronic (cGVHD). Classification
of GVHD historically had been based on timing of symptom development. Previously, any
manifestation before day 100 was considered
aGVHD, and any occurrence after day 100 was
cGVHD. However, classification is now based
on clinical manifestations of the disease. Both
forms can occur before or after day 100, and
an overlap syndrome exists that has features of
both (Antin & Raley, 2013).
Acute GVHD typically develops in the
first several weeks after transplant and is a
major cause of morbidity and mortality following allogeneic HSCT. Risk factors include
increased age of donor, female donor to male
recipient, female donors who are multiparous,
herpes simplex virus or CMV seropositivity,
disparity at class I or class II HLA loci, and use
of DLI (Antin & Raley, 2013). Classic presentation of aGVHD involves one or more of the
skin, liver, or GI tract systems. Clinical manifestations of aGVHD include maculopapular rash, jaundice, nausea, vomiting, anorexia,
and diarrhea. Confirmation of aGVHD diagnosis can be done by performing a biopsy of
affected tissue for evaluation (Antin & Raley,
2013). Two widely accepted staging and grad-
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ing systems for aGVHD exist. The Glucksberg
scale, first developed in 1975 and modified
according to different transplant programs, is
most commonly used. The International Bone
Marrow Transplant Registry severity index is
used to assess severity of aGVHD (Rowlings
et al., 1997). These scales have demonstrated
a correlation between severity of GVHD and
risk of transplant-related mortality and treatment failure (Antin & Raley, 2013; Thomas et
al., 1975).
The pathogenesis of cGVHD is not well
understood but is believed to include all
aspects of aGVHD pathogenesis in addition
to autoimmune reactions of the donor cells. T
lymphocytes recognize both minor and major
histocompatibility antigens as foreign (Mitchell, 2013). Risk factors for cGVHD include
increased donor and recipient age, prior
aGVHD, female donor to male recipient, PBSC
source versus bone marrow source, disparity
at class I or class II HLA loci, and use of DLI
(Antin & Raley, 2013; Mitchell, 2013). Incidence of cGVHD depends on stem cell source,
degree of HLA mismatch, type of transplant,
and other factors but has been reported to
occur in up to 85% of allogeneic HSCT recipients (Mitchell, 2013).
Clinical manifestations of cGVHD may
occur in any body system, including the skin,
liver, eyes, oral cavity, lungs, GI system, female
genitalia, and neuromuscular system. The
National Institutes of Health (NIH) Working
Group has published recommendations for
the diagnosis of cGVHD based on diagnostic
and distinctive manifestations. For a diagnosis of cGVHD, the NIH Working Group recommends that at least one diagnostic manifestation or at least one distinctive manifestation
be present, as well as a biopsy confirming
cGVHD in the same or another organ (Filipovich et al., 2005). See Table 14-3 for more
details on the most common cGVHD manifestations. In addition to those listed in the table,
other potential but far less common presentations of cGVHD include serositis, periph-

eral neuropathy, myasthenia gravis, nephritic
syndrome, and cardiac involvement (Antin &
Raley, 2013). In 2005, the NIH Working Group
also developed a grading/scoring system to
classify cGVHD as mild, moderate, or severe.
Mild cGVHD involves one or two organs without significant functional impairment. Moderate cGVHD is determined by at least one
organ site with significant but not major functional impairment, or a maximum score of 2
in any affected organ, or three or more organs
involved without significant functional impairment, or cGVHD of the lung with a score of 1.
Severe cGVHD is diagnosed if a score of 3 is
present in any organ with major disability, or
cGVHD of the lung is present with a score of 2
or higher. Increased severity scores of cGVHD
are associated with decreased overall survival
and increased nonrelapse mortality (Filipovich et al., 2005). More research is needed to
further understand the pathophysiology of
cGVHD in order to develop new methods for
prevention and treatment.
Prevention and treatment of GVHD has
been limited, as the complete mechanism and
pathogenesis of GVHD are not yet understood.
Immunosuppressive agents are the mainstay
of prevention and are administered immediately before HSCT and continued for several
months following allogeneic HSCT. A multitude of therapies are used for prevention and
treatment, and both aGVHD and cGVHD are
treated with the same methods. The goal of
immunosuppression is to partially suppress the
donor’s immunity to prevent or manage GVHD
while allowing the benefits of the GVT effect.
Upfront prophylaxis for GVHD often includes
agents such as CNIs and methotrexate, often
used in combination (Mitchell, 2013). Doses
of prophylactic immunosuppressants are slowly
tapered during the months after transplant, as
tolerated by the patient. T-cell depletion of the
stem cell graft is another method that has been
researched and used to prevent GVHD. Several
approaches have been developed to remove the
donor T cells from the HPC product, including
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Table 14-3. Chronic Graft-Versus-Host Disease Clinical Manifestations
Organ
System

Diagnostic Manifestations

Distinctive
Manifestations

Diagnostic Tools

Findings

Skin/nails

Poikiloderma, lichen planus–
like eruptions, deep sclerotic features, morphealike superficial sclerotic
features, lichen sclerosis–
like lesions
Nails: Longitudinal ridging,
splitting, brittleness, onycholysis, pterygium unguis,
dystrophy, nail loss

Depigmentation,
sweat impairment,
temperature intolerance, erythema,
maculopapular rash,
pruritus, diffuse mottling, reduction in
hair, alopecia

Skin biopsy

–

Oral/mucous
membranes

Lichen planus–like changes,
hyperkeratotic plaques
(leukoplakia), decreased
oral range of motion

Xerostomia, mucoceles, mucosal atrophy, pseudomembranes, pain, ulcers

–

–

Eyes

Sicca syndrome, keratoconjunctivitis sicca

New-onset dry, gritty,
painful eyes; cicatricial conjunctivitis; confluent areas
of punctate keratopathy; photophobia,
periorbital hyperpigmentation; corneal
abrasions

Genitals

Lichen planus–like features,
vaginal scarring or stenosis, narrowed introitus due
to scar tissue, hair loss

Dryness, fissures,
burning, dyspareunia, ulcers

Gastrointestinal tract

Esophageal web and strictures/stenosis
Hepatic: hyperbilirubinemia,
elevated alkaline phosphatase

Anorexia, nausea,
vomiting, diarrhea,
weight loss, failure
to thrive, wasting
syndrome, sometimes acute hepatitis

Schirmer test, slitlamp examination

Low Schirmer test
(both eyes ≤ 5
mm)

N/A

Diagnosis is based
on symptoms
and physical
findings.

Biopsies by endoscopy from duodenum, stomach, and
esophagus; biopsies from colon, rectum, and liver

Endoscopy findings: mucosal
edema and erythema, focal erosions
Histologic findings:
apoptotic epithelial cells and
crypt cell dropout
Liver biopsy: focal
portal inflammation with bile
duct obliteration
or sclerosis

(Continued on next page)
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Table 14-3. Chronic Graft-Versus-Host Disease Clinical Manifestations (Continued)
Organ
System

Diagnostic Manifestations

Distinctive
Manifestations

Diagnostic Tools

Findings

Lung

Bronchiolitis obliterans syndrome is the only diagnostic feature of pulmonary
graft-versus-host disease.

Dyspnea on exertion,
shortness of breath,
cough, wheeze,
chronic asymptomatic rales

Pulmonary function tests (including
FEV1 and DLCO),
radiologic testing

FEV1/FVC < 0.7
and FEV1 < 75%,
evidence of air
trapping, small
airway thickening on radiologic
tests, pathologic
confirmation of
constrictive bronchiolitis

Hematologic/
immune system

Cytopenias, refractory
thrombocytopenia, eosinophilia, lymphopenia, hypogammaglobulinemia

N/A

N/A

Cytopenias are
commonly seen
in chronic graftversus-host disease but not
used to establish
diagnosis.

Musculoskeletal

Fascial involvement, fasciitis presenting with stiffness, decreased range of
motion, edema, dimpling
skin, joint contractures

Electromyography,
creatinine phosphokinase, aldolase,
muscle biopsy

–

Clinical myositis: tender muscles
Arthralgia, arthritis

DLCO—diffusing capacity of the lungs for carbon monoxide; FEV1—forced expiratory volume in one second; FVC—forced vital capacity; N/A—not applicable
Note. Based on information from Mitchell, 2013.

physical and immunologic separation methods. Although T-cell depletion has been shown
to decrease the incidence of GVHD, this process has been shown to increase engraftment
failures, delay immune reconstitution, and
increase the risk of disease relapse and infections (Mitchell, 2013). Treatment of aGVHD
flares and cGVHD typically includes corticosteroids, CNIs, and a number of other possible options, including polyclonal or monoclonal antibodies, IV immunoglobulin and other
systemic therapies, phototherapy, and topical
therapy. Table 14-4 indicates the drugs used
to prevent and treat GVHD. Management of
aGVHD and cGVHD can be very difficult and
places the patient at higher risk for infections

and complications accompanied by a significant increase in mortality.

Survivorship and Quality of Life
HSCT has evolved into a standard method
of treatment for multiple hematologic malignancies; therefore, the frequency of HSCT has
increased over the past several years. Advances
in the field have significantly improved postHSCT survival rates. However, the procedure
carries inherent risks and complications that
can be severe and cause major limitations, in
some cases for years following the transplant.
As HSCT has become a more common method
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Table 14-4. Drugs Used to Treat Graft-Versus-Host Disease
Drug

Adverse Effects

Nursing Considerations

Hypertension, glucose intolerance,
headache, microangiopathic hemolytic anemia, seizures, confusion,
nephrotoxicity, tremor, hirsutism,
electrolyte imbalances, posterior
reversible encephalopathy syndrome

Many cytochrome P450-related drug interactions are possible. Avoid grapefruit juice.
Drug levels must be monitored closely, and IV
administration should be done through a dedicated line. Both are cleared through hepatic
metabolism; liver dysfunction may occur.

Hyperglycemia, insomnia, cataracts,
hypertension, osteopenia, infection
risk, muscle wasting, fluid retention

High-dose steroids must be tapered.

Headache, nausea/vomiting, hypersensitivity and infusion reactions,
infection risk, elevated transaminase
concentrations

Fever, rigors, and hypotension may occur.
Follow administration protocols to minimize infusion reactions.

Hypersensitivity and infusion reactions, serum sickness, fever, chills,
rash, joint pain

Risk for anaphylaxis; follow administration protocols to minimize infusion reactions.

Etanercept
Pentostatin

Hypersensitivity reactions, infection risk, myelosuppression, nausea/
vomiting

Agents are investigative.

Methotrexate

Mucositis, delayed engraftment, hepatotoxicity

Drug is administered on days +1, +3, +6, and
+11.
50%–100% renally excreted
Patient should be evaluated for pleural and pericardial effusions, ascites, and third spacing
prior to dosing.

Mycophenolate mofetil
(MMF)

Nausea/vomiting, diarrhea, mild
myelosuppression

MMF levels must be monitored closely.

Phototherapy: Psoralen
and UVA irradiation and
extracorporeal photopheresis (ECP)

Hypotension, photosensitivity

Wear sun protective gear and sunscreen.
Avoid high-fat diet prior to ECP procedure.

Calcineurin Inhibitors
Cyclosporine, tacrolimus

Corticosteroids
Methylprednisolone

Monoclonal Antibodies
Alemtuzumab
Basiliximab
Daclizumab
Infliximab
Rituximab
Polyclonal Antibodies
Antithymocyte globulin
Thymoglobulin/ATGAM,
ATG
Other

(Continued on next page)
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Table 14-4. Drugs Used to Treat Graft-Versus-Host Disease (Continued)
Drug
Sirolimus

Adverse Effects

Nursing Considerations

Hyperlipidemia, hypertriglyceridemia,
cytopenias

Metabolized by liver and cytochrome P450
enzymes. Drug levels need to be monitored.
Increases risk of veno-occlusive disease/
hepatic sinusoidal obstruction syndrome.

Note. Based on information from Mitchell, 2013.

of treatment and patients are surviving longer,
the focus on research has shifted to not only
evaluate survival and relapse rates but also to
evaluate quality of life (QOL). QOL measures
are subjective and multidimensional and typically include physical, psychological, social, and
spiritual assessments (Kiviat, 2013). Frequently
reported issues include fatigue, fertility and
sexuality concerns, inability to assume social
roles, and difficult family relationships and
caregiver support problems. Many QOL measurement tools have been developed to provide
valuable information to the treatment team.
Information about QOL should be provided
to patients and families during the transplant
decision-making process (Kiviat, 2013). Nurses
have an important role related to assessing
QOL, providing education, performing symptom management, and providing referrals for
community support. Rehabilitation programs,
counseling, and support groups may be beneficial for patients and their families when dealing
with the sequelae of HSCT.

Conclusion
Developments and advances in HSCT continue to be studied. The use of nonmyeloablative regimens, for example, has quickly
increased in popularity, and ongoing research is
being performed to determine optimal chemotherapy combinations and appropriate patient
selection. Other areas of research include gene
therapy, post-transplant immune reconstitu-

tion methods, and methods to maximize GVT
effects, as well as ways to reduce relapse and
infectious complications (Antin & Raley, 2013;
Burcat, 2013). The use of mismatched donors
for transplantation is another growing research
area that is showing promise in increasing
donor options for transplant recipients without
increasing GVHD potential. Improvements in
patient selection, GVHD therapy, and infection
prevention have the potential to make HSCT a
more tolerable therapy for larger numbers of
patients.
HSCT is a complex process that requires
management for years following the transplant
in many cases; patients depend on nursing support for education, compassion, and timely
assessment and interventions to assist in achieving the best possible outcomes. Figure 14-4 lists
some helpful resources for clinicians, patients,
and their families. Nurses should remain up
to date on current methods of HSCT treatment, including symptom management, immunosuppression guidelines, and goals of care.
Nursing staff often are the frontline resource
for patients and are relied on to provide accurate and dependable education. Nursing assessments for clinical signs and symptoms that may
indicate serious complications are imperative
and can allow for quick and effective intervention.
The author would like to acknowledge Debra J.
Harris, BA, MSN, RN, OCN®, for her contribution
to this chapter that remains unchanged from the first
edition of this book.
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Figure 14-4. Internet Resources
•
•
•
•
•
•
•
•

American Cancer Society: www.cancer.org
American Society for Blood and Marrow Transplantation: www.asbmt.org
Bone Marrow Donors Worldwide: www.bmdw.org
Center for International Blood and Marrow Transplant Research: www.cibmtr.org
International Society for Cellular Therapy: www.celltherapysociety.org
National Bone Marrow Transplant Link: www.nbmtlink.org
National Institutes of Health: www.nih.gov
National Marrow Donor Program—Be The Match: https://bethematch.org

Key Points
• The basic concept of HSCT is that by treating the bone marrow with high doses of chemotherapy followed by transplant with
immature, bone marrow–stimulating cells, the bone marrow function can potentially be restored to normal.
• HSCT can be performed using cells from a multitude of sources, including a patient’s own stem cells, a related donor, an
unrelated donor, or a cord blood donor.
• The type of transplant chosen for a patient and the conditioning regimen are based on many factors including disease type,
age, and performance status.
• Although white blood cell count engraftment is achieved within the first few weeks of HSCT, humoral and cell-mediated
immunity can take up to a year to recover.
• Early complications of HSCT include nausea, vomiting, diarrhea, mucositis, myelosuppression, and liver and renal toxicity.
Acute GVHD can occur in allogeneic transplant recipients, typically within the first few weeks of transplant, and is a major
cause of morbidity and mortality.
• Late complications can include cGVHD and pulmonary complications such as cryptogenic organizing pneumonia. Focused
assessments on the eyes, skin, and GI tract should be performed. Long-term issues such as fertility and sexuality should
also be discussed.
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Chapter 14 Study Questions
1. Which of the following is NOT a manifestation of acute graft-versus-host disease?
A. Diarrhea
B. Skin rash
C. Hyperbilirubinemia
D. Dry eyes
2. The term used for the process in which the donor stem cells make their way to the recipient bone marrow and begin producing healthy blood cells resulting in rising white blood
cell count is:
A. Engraftment.
B. Hematopoiesis.
C. Myeloablation.
D. None of the above.
3. All of the following are methods of preventing or treating mucositis due to conditioning
chemotherapy EXCEPT:
A. Cryotherapy.
B. Alcohol-based mouth rinse.
C. Avoidance of extremely hot beverages/foods.
D. Good oral hygiene.
4. Full siblings who are not identical twins have what percent chance of having an identical
human leukocyte antigen haplotype?
A. 50%
B. 75%
C. 33%
D. 25%
5. Which of the following classes of drugs is used as an immunosuppressive agent to prevent
or treat graft-versus-host disease?
A. Alkylating agents
B. Calcineurin inhibitors
C. Antimetabolites
D. Beta-blockers
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26. Pain
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Alopecia
Denise Portz, MSN, RN, ACNS-BC, AOCNS®

Introduction

alopecia, however, remains understudied, even
though efforts in prevention and treatment have
been ongoing for several decades.
Alopecia has been cited by 47%–58% of
women with cancer as the most disturbing anticipated aspect of receiving chemotherapy. In a
study by McGarvey, Baum, Pinkerton, and Rogers (2001), 8% of women were found to be at
risk for avoiding treatment because the idea of
baldness was too difficult for them to tolerate.
Another report indicated that the hair loss was
harder to conceptualize than the loss of a breast
in some patients (Batchelor, 2001). Both men
and women still consider alopecia to be one of
the most devastating side effects. In young adults
aged 18–38, men and women reported equally
negative experiences related to chemotherapyinduced alopecia (Hilton, Hunt, Emslie, Salinas,
& Ziebland, 2008).
Oncology nurses need to understand that
for patients receiving chemotherapy, hair loss is
a serious physical and quality-of-life side effect.
Teaching patients about alopecia and how to
manage it must be a priority in their plan of
care. This chapter will discuss chemotherapyand radiation-induced alopecia.

Hair is an important aspect of a person’s
body image. Unfortunately, during many cancer treatments, hair loss, or alopecia, can occur.
The incidence of alopecia is extremely high,
and it can be profoundly distressing—some
patients may even refuse cancer treatment for
fear of hair loss (Camp-Sorrell, 2018).
A healthy scalp has about 100,000 hairs; on
average, 60%–90% of hair follicles are dividing and being replaced every 24 hours (Dowd,
1993). Alopecia signifies a diffuse amount of
hair shedding. Approximately 50% of hair is
lost before it becomes noticeable (Callaghan
& Cooper, 2014). Alopecia most commonly
occurs on the scalp; however, it can occur anywhere on the body, including facial (beards,
eyebrows, eyelashes), axillary, and pubic hair
(Polovich, Olsen, & LeFebvre, 2014). Causes
of alopecia can include congenital factors, dermatitis, childbirth, aging, stress, and trauma. It
also may be drug induced, such as by chemotherapy, or radiation induced, as a side effect
of treatment for cancer. Hair loss is a transient
and usually, although not always, reversible
consequence of cancer therapy (Payne, 2015).
Significant progress has been made during
the past 20 years for many of the side effects associated with cancer treatment, including emesis,
pancytopenia, xerostomia, mucositis, infection,
pain, and thrombosis. Chemotherapy-induced

Pathophysiology
Alopecia is a common side effect of both
chemotherapy and radiation therapy, and its
357
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pathophysiology is largely unknown. Cells
responsible for hair growth have high mitotic
and metabolic rates. Certain cytotoxic agents
disrupt the proliferative phase of hair growth.
Approximately 90% of hair follicles on the
scalp are in the anagen (growth) phase of the
hair cycle at any given time (Trüeb, 2010). Chemotherapy and radiation are known to target
rapidly dividing cells, with side effects resulting because certain normal cells are also rapidly dividing.
Two major types of chemotherapy-induced
alopecia exist: telogen effluvium and anagen
effluvium (Yeager & Olsen, 2011). Telogen
effluvium involves less than 50% of the scalp
and results in hair thinning. Hair enters the
telogen, or resting, phase and results in shedding three to four months after drug administration. Cytotoxic drugs that can cause this type
of alopecia are methotrexate, 5-fluorouracil,
and retinoids (Yeager & Olsen, 2011). Anagen
effluvium is the most common form of chemotherapy-induced alopecia. Most hair follicles
are in the growth phase, and chemotherapy
damages these rapidly growing cells, leading
to damage of the inner root sheath cells or the
hair shaft integrity. The hair shaft is no longer
anchored and falls out easily or breaks off at
the scalp. Hair falls out spontaneously or during washing or combing. Chemotherapy agents
such as cyclophosphamide, daunorubicin,
doxorubicin, etoposide, ifosfamide, and paclitaxel are associated with this type of damage.
The hairs remain in the telogen phase after
damage occurs until the chemotherapy is completed, at which time they can enter the anagen
phase again and hair regrowth resumes (Yeager
& Olsen, 2011).

Incidence and Risk
As many as 65% of patients receiving chemotherapy will experience some degree of alopecia (Trüeb, 2010). The incidence and severity is dependent on several factors, including

the mechanism of action of the drug, administration route, drug dose, serum half-life, duration (e.g., bolus versus continuous infusion),
response of the patient, use of combination
chemotherapy, and condition of the hair prior
to treatment (Chon, Champion, Geddes, &
Rashid, 2012).
Molecularly targeted agents such as monoclonal antibodies, which target the epidermal
growth factor receptor (EGFR) (e.g., cetuximab), and small molecular inhibitors of EGFR
(e.g., erlotinib) have been associated with diffuse alopecia that is generally reversible (Chon
et al., 2012; Donovan, Ghazarian, & Shaw,
2008). Multitargeted tyrosine kinase inhibitors
(e.g., sorafenib, sunitinib) are also associated
with alopecia.
Irreversible alopecia has been reported
after high-dose chemotherapy and hematopoietic stem cell transplantation (HSCT),
especially related to conditioning regimens
containing busulfan and cyclophosphamide;
however, the overall incidence is not known
(Machado, Moreb, & Khan, 2007). Machado et al. (2007) conducted a retrospective
study to identify patients with chemotherapy-induced permanent alopecia after HSCT.
Among 760 patients transplanted between
1997 and 2004, six patients showed that permanent alopecia is a significant long-term
side effect of HSCT (Machado et al., 2007).
Permanent alopecia also can occur with longterm use of EGFR inhibitors and after treatment with taxanes (Donovan et al., 2008;
Miteva et al., 2011; Tallon, Blanchard, &
Goldberg, 2010).
Alopecia begins about two weeks after the
initiation of chemotherapy, can be either a
gradual thinning or rapid loss, and may continue for two months after cessation of chemotherapy (Polovich et al., 2014). Hair regrowth
may be visible four to six weeks after the drugs
are stopped, but complete regrowth may take
one to two years (Camp-Sorrell, 2018). The
first hair to regrow may be downy in appearance. For many people, the color and texture
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of their hair will be different than it was before
treatment. The shade of the hair may be lighter
or darker than its original color, and it is often
curlier as it regrows (McGarvey et al., 2011).
Radiation-induced alopecia can be just as
troubling for patients. The extent of body hair
loss experienced by patients receiving radiation
treatment can be unpredictable but is related
to dose. Generally, as the doses of radiation
increase, the probability of alopecia increases
and the possibility of hair regrowth diminishes.
Doses as low as 2 Gy in a single fraction have
been shown to cause temporary alopecia. Radiation doses greater than 40 Gy may cause permanent hair loss in the radiation treatment
field (Lawenda et al., 2014). When the hair loss
is only temporary, hair in the treatment field
will fall out two to three weeks after the first
radiation treatment and will grow back three to
six months after completion of radiation therapy (Lawenda et al., 2004).
It is important to emphasize that reasons
other than cancer treatment can cause alopecia. Hormonal factors, including hypothyroidism, poor nutrition, and genetic factors can
result in alopecia, including a family history of
hair loss. Certain noncytotoxic drugs such as
propranolol hydrochloride, heparin sodium,
lithium carbonate, prednisone, vitamin A, and
androgen preparations can cause alopecia.
Stress can induce hair loss, and patients undergoing cancer treatment experience a great deal
of stress both physically and emotionally. And
finally, hair care behaviors can result in alopecia. Overhandling and overprocessing hair will
contribute to alopecia when treatment begins
because the hair shafts become fragile, brittle,
and break easily (Camp-Sorrell, 2018; Polovich
et al., 2014).

Assessment
During an initial encounter with a patient
who is newly diagnosed with cancer and scheduled for treatment, the nurse needs to assess
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for all of the physical and emotional factors
related to the probability of alopecia. When
taking a medical history, the nurse should
note any comorbidities or medications that
may already be causing alopecia (Polovich
et al., 2014). Assessment also includes the
patient’s nutritional status and family history
related to hair loss. The nurse should review
the patient’s treatment regimen and whether
he or she is having combination therapy, chemotherapy concurrently with radiation, radiation to a large field where hair grows, and
the potential of the chemotherapy drugs for
causing alopecia. After gathering this information, the oncology nurse will know whether
to proceed further with an assessment of the
patient’s emotional response to hair loss and
assessment of coping skills.
Scalp dryness, soreness, pruritus, and rash
can occur before, during, or after hair loss
(Polovich et al., 2014). The National Cancer
Institute’s Cancer Therapy Evaluation Program (NCI CTEP, 2010) has established grading criteria for adverse events related to cancer treatments. The criteria provide a means
for all nurses to both assess the degree of alopecia experienced by a patient at each clinic
visit and to consistently document that assessment. The NCI CTEP system considers grade 1
to be a hair loss of up to 50% that is noticeable
only on close inspection and for which a different hairstyle may be required; a wig or hairpiece is not required. Grade 2 is a hair loss of
greater than 50% that is readily apparent and
for which a wig or hairpiece is required if the
patient wants to camouflage the loss. Grade 2
alopecia is associated with psychosocial impact
(NCI CTEP, 2010).

Treatment
Alopecia is a constant reminder of disease and greatly affects patients’ sense of self.
Since the 1970s, a number of preventive measures have been proposed and tried, includ-
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ing scalp cooling, scalp tourniquets, and
minoxidil (Cigler et al., 2015; Payne, 2015;
Trüeb, 2009; Yeager & Olsen, 2011). Of these,
scalp cooling has been the most used and
studied, more frequently in Europe and Canada (Cigler et al., 2015; Grevelman & Breed,
2005).
Scalp cooling is accomplished with either
cooling agents applied via a cooling cap that is
changed several times or by continuous cooling of the scalp with cold air or liquid. Scalp
cooling is said to work by (a) reducing the
blood flow via vasoconstriction to hair follicles during peak plasma concentration of the
chemotherapy agent, reducing its cellular
uptake, or (b) by reducing the biochemical
activity, making the hair follicles less vulnerable to the damage of chemotherapy agents
(Cigler et al., 2015; Trüeb, 2009). The most
common side effects of scalp cooling include
headaches, excessive coldness, and feelings of
claustrophobia (Trüeb, 2010). The success of
scalp cooling for preventing or reducing chemotherapy-induced alopecia is highly variable among patients and chemotherapy regimens. Positive results were most evident when
anthracyclines or taxanes were the chemotherapy agents (Komen, Smorenburg, van den
Hurk, & Nortier, 2013). Recent clinical performance of both the DigniCap System (Rugo et
al., 2015) and Penguin Cold Cap (Cigler et
al., 2015) has showed effectiveness in reducing chemotherapy-induced alopecia with a
meaningful benefit among patients with cancer receiving chemotherapy.
Despite the history of effective use in Europe
and Canada, scalp cooling has been slow to
gain popularity in the United States, perhaps
because of the concern that reducing circulation to the scalp through vasoconstriction
may create a sanctuary site for malignant cells,
resulting in scalp metastasis (Cigler et al., 2015;
Roe, 2014). Studies to date, however, indicate
that rates of scalp metastasis between scalpcooled and non-cooled patients with solid
tumor malignancies are virtually identical, and

no long-term risks have been identified (Cigler
et al., 2015).
At present, no approved pharmacologic
treatment exists for chemotherapy-induced
alopecia. Multiple classes of agents with different mechanisms of action have been and are
being evaluated for the prevention and treatment of alopecia, such as epidermal growth factor, keratinocyte growth factor, cytokines, antioxidants, and apoptosis inhibitors (Yeager &
Olsen, 2011). Among the few agents that have
been evaluated in humans, the immune modulator AS101 and the hair growth–promoting
agent minoxidil show promise in reducing the
severity or shortening the duration of alopecia,
but could not prevent it altogether (Chon et
al., 2012; Trüeb, 2009).
In many cases, healthcare professionals
still underestimate the impact of alopecia for
patients with cancer. Interventions such as scalp
cooling or minoxidil can be an effective alternative for some patients; however, more randomized and larger studies with longer-term
follow-up are needed (Breed, van den Hurk, &
Peerbooms, 2011).

Patient Education
Hair loss is unavoidable for many patients
receiving cancer treatment. It is important
that healthcare providers prepare patients for
hair loss through education. Teaching about
hair loss is most appropriate prior to the first
treatment. Providing accurate and specific
information about the management of hair
loss can offer a psychological benefit (see Figure 15-1). Exploring the meaning and significance of hair loss to each patient will help
guide the development of individualized coping strategies. Hair loss will begin approximately two weeks after the initiation of chemotherapy and radiation. It is a priority to spend
time assessing, teaching, and planning with
the patient before the hair loss begins (Borsellino & Young, 2010).
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Figure 15-1. Patient Education Tips for
Alopecia
• Protect the scalp from the sun and cold.
• Wear sunscreen.
• Try cotton head coverings because they will not slip
off.
• Wear sunglasses in bright sun, and use eye drops
to keep eyes moist and clean.
• Shampoo twice a week with mild shampoo.
• Use a soft hairbrush, and brush minimally.
• Use the low setting when using a hair dryer.
• Avoid perms, dyes, electric curlers, curling and
straightening irons, and hairspray.
• Consider changing to a short hairstyle or shaving
the head.
• Be aware that new hair that grows after therapy
completion may differ from the original hair in color
or texture.
Note. Based on information from Polovich et al., 2014.

The emotional experience of hair loss varies,
but for most patients, alopecia is an additional
stressor at a time when life is already very serious. Hair loss is a visible reminder of their diagnosis and robs them of their privacy about having cancer. They feel as though they “look” like
a patient with cancer and are perceived by others in this way. Hair loss can create a sense of
loss of identity because the person in the mirror no longer looks like “self” (Frith, Harcourt,
& Fussell, 2007). Hairstyle can be perceived as
an important part of personal identity. Alopecia has been studied within varied frameworks,
including self-esteem, body image, and selfperception (Borsellino & Young, 2010). Understanding the unique psychosocial impact of alopecia on each individual assists the healthcare
provider in developing a management plan.
In preparing for hair loss, patients must first
decide if they will appear bald or use a head
covering. Some first prepare by having their
hair cut shorter in the hope that it will minimize the trauma of losing their long hair. Additionally, when the hair begins to regrow, it takes
less time to reach the shorter hairstyle. Some
people will shave their head at the first sign of
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alopecia. For those who choose to wear a head
covering, multiple choices are available. For
some patients, alopecia is an opportunity to
experiment with new looks offered by the many
choices in wigs. It is optimal for patients to
choose a wig before the hair loss begins, especially if they want to match their natural hair
color. Providing pictures or preserving a portion of normal hair prior to complete hair loss
also can help the stylist match color and texture.
Nurses need to be mindful that wigs are not an
immediate and easy solution to the problem of
alopecia. Some patients find them very uncomfortable and feel as though they are “covering”
up their illness. The changed appearance that
may result from wearing a wig has the potential to create an even bigger problem than the
alopecia (Williams, Wood, & CunninghamWarburton, 1999). Head coverings include
wigs, hats, scarves, and turbans. Patients should
be instructed to check with their insurance carrier about coverage for part or all of the cost
of a head covering (Camp-Sorrell, 2018). Having a prescription for a “cranial prosthesis” may
provide some insurance carriers with the necessary documentation for allowing insurance
coverage. Cotton head coverings are optimal
because they allow the scalp to breathe. A nonprofit patient service of the American Cancer
Society (ACS), TLC Tender Loving Care®, provides an array of wigs and head coverings that
are affordable and available by catalog (ACS,
n.d.). Patients should be encouraged to check
with their local ACS office for donated wigs and
head coverings or assistance in obtaining them.
Local hair stylists can help patients find a wig
that closely matches their natural hair color
and style. To do so, however, patients must consult the stylist before any significant hair loss.
Wigs can be synthetic or made of actual human
hair. Salons or stores that specialize in wigs
can provide a discussion of the pros and cons
of each type of wig with the patient. Synthetic
wigs may be damaged by excessive heat during
styling. If a wig is purchased prior to hair loss,
it should be adjustable so that the size can be
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decreased as hair loss occurs (Look Good Feel
Better, n.d.).
Patients should also be taught about local
resources for support. Look Good Feel Better
is a local program offered by the Personal Care
Products Council, the Professional Beauty
Association, and ACS to provide guidance and
support regarding wigs and other head coverings, makeup, and skin care (Personal Care
Products Council, n.d.). Some cancer centers
also offer these services within their own organizations. Figure 15-2 provides a list of Internet resources for patients and healthcare professionals.
It is easy to forget that at one time, hair served
an important function in survival, and this biologic inheritance continues to serve humans
well. Eyelashes protect the eyes from foreign
bodies and dust; the eyebrows protect against
rain and sweat; and scalp hair protects against
sunlight and cold (Hansen, 2007). Patients
need to be taught to protect the scalp from
the sun by wearing a head covering and using
sunscreen with SPF 15 or higher. Patients who
experience the loss of all body hair, including
the eyebrows and eyelashes, will need to wear
sunglasses to protect the eyes from the effects
of the sun and use moisturizing eye drops to
keep the eyes clean and moist. Patients who live
in a cold climate will need to be taught to protect the scalp from the cold, as hair prevents
the loss of body heat from the top of the head.
Figure 15-2. Internet Resources for Patients
and Healthcare Professionals
• American Cancer Society (www.cancer.org): Provides
basic information on hair loss and how to handle it
• CancerCare (www.cancercare.org): Offers one-page
fact sheets on a wide range of topics, including tips
for hair loss
• Look Good Feel Better (www.lookgoodfeelbetter
.org): Provides resources to help women offset
appearance-related changes from cancer treatment
• TLC Tender Loving Care® (www.tlcdirect.org): Provides an array of wigs and head coverings that are
affordable and available by catalog

Caps and hats will protect the head from the
cold and the resulting loss of body heat. Sometimes patients find it is more comfortable for
them to wear a soft cap or turban while sleeping (Batchelor, 2001; Chon et al., 2012; Hesketh et al., 2004).
Recommended guidelines exist for hair and
scalp care during cancer treatment and during hair regrowth. During both time periods,
the hair will be fragile and will break easily with
excessive handling and the use of harsh shampoos or chemicals. Teach patients to limit washing their hair to twice a week and to use a mild
shampoo without detergents, menthol, salicylic
acid, alcohol, or heavy perfumes (Batchelor,
2001; Chon et al., 2012; Hesketh et al., 2004;
Polovich et al., 2014). Baby shampoo is a perfect substitute. They should be advised to use a
soft hairbrush and to style hair gently, limiting
the amount of hard brushing. During cancer
treatment and hair regrowth, patients should
avoid blow-drying with high heat and should
completely forgo the use of chemical products
on their hair for curling, straightening, or coloring. When hair begins to regrow after treatment ends, it will initially be fine and prone to
breaking. Hair coloring should not be used for
at least three months after treatment ends, and
curling or straightening with chemicals should
be avoided until the hair is at least three inches
long. Patients should also be advised that new
hair growth might differ from their original
hair in color or texture (Batchelor, 2001; Chon
et al., 2012; Hesketh et al., 2004; Polovich et al.,
2014).
When nurses take the time to listen and
teach, patients undergoing cancer treatment
will be able to move through the potentially
devastating experience of alopecia with more
ease.

Conclusion
Alopecia consistently ranks as one of the
most distressing treatment-related side effects
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that cancer survivors experience. It is the
responsibility of oncology nurses to understand the significance of hair loss for patients
and to help them to prepare for this loss. Alopecia is a physical side effect that affects quality of life. Caregivers must incorporate this
into their plan of care and teach the patient
about risk factors and management. The
plan of care must include taking the time to
understand the emotional implications of alopecia for each patient and assisting in planning interventions to minimize the emotional
impact.
The author would like to acknowledge Wanda Jo
Johnson, MA, RN, BSN, OCN®, for her contribution
to this chapter that remains unchanged from the first
edition of this book.
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Chapter 15 Study Questions
1. A patient is starting her first chemotherapy regimen that includes doxorubicin and cyclophosphamide. She states she is very worried about losing her hair and having everyone stare
at her. What would be the nurse’s best response?
A. Provide her with a referral to Look Good Feel Better and encourage her family to be
supportive.
B. Discuss accurate and specific information about management of hair loss before it begins
and acknowledge that hair loss can be a very personal and emotional experience.
C. Assure her that hair loss is only temporary and that she is on the road to being cancer free.
D. Emphasize the multiple resources that are available, as hair loss often makes others
uncomfortable.
2. A patient is scheduled to start a chemotherapy regimen that includes paclitaxel and carboplatin. She states she is very worried about losing her hair. She heard about scalp cooling
and would like to try it. What would be the nurse’s best response?
A. The efficacy of scalp cooling to prevent alopecia depends on the chemotherapy agents,
dosages, and duration and the patient’s liver function. Scalp cooling may be an option.
B. The patient should not be concerned about hair loss because it is temporary, and she
should focus on optimal treatment results, not appearance.
C. The patient should shave her head as soon as possible and consider head coverings
(e.g., wigs, scarves, turbans), which should counterbalance her concerns about hair loss.
D. Using a scalp tourniquet and minoxidil would be a better option.
3. Chemotherapy-induced hair loss normally occurs how soon after receiving treatment?
A. 1–2 months
B. 1–2 days
C. 1–2 weeks
D. 12 weeks
4. Patients who receive high doses of chemotherapy for hematopoietic stem cell transplantation are at risk for which of the following?
A. Permanent hair loss
B. Temporary hair loss
C. Minimal hair loss
D. No hair loss
5. A patient is scheduled to receive radiation therapy for cancer that will include a portion of
the head and is concerned about hair loss. What dose will most likely cause permanent hair
loss in the area that is treated?
A. Greater than 16 Gy
B. Greater than 20 Gy
C. Greater than 30 Gy
D. Greater than 40 Gy
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Cardiotoxicity
Anecita Fadol, PhD, RN, FNP-BC, FAANP, and Courtney L. Meuth, PharmD, BCPS

Introduction

clinical nurses who play a pivotal role in managing practical issues (i.e., hypertension) of
cancer survivors. This chapter will discuss
the emerging cardiovascular toxicities associated with anticancer agents, focusing on left
ventricular dysfunction (LVD)/HF, hypertension, acute coronary syndromes, and QT
prolongation, by offering a concise review
on cardiotoxicity associated with anticancer
agents and recommendations for effective
patient management, including detection,
treatment, and monitoring of cardiovascular
side effects.

Cancer treatment has progressed tremendously in the recent years with the development
of novel, effective anticancer therapies. However, with the addition of several new agents to
the therapeutic armamentarium, cardiotoxicity has become an increasing concern not only
for conventional chemotherapy agents (i.e.,
anthracyclines), but also for novel targeted
therapies (i.e., trastuzumab).
Cardiotoxicity is defined by the National
Cancer Institute (n.d.) as “toxicity that affects
the heart.” This definition encompasses a
broad range of cardiovascular side effects
related to cancer therapy (i.e., heart failure
[HF], cardiomyopathy [CMP], arrhythmias,
ischemia, valvular disease, pericardial disease, hypertension, or thrombosis). The precise magnitude of the problem is undefined
because of the increasing number of cardiotoxic anticancer drugs entering the pipeline;
the significant improvement in the life expectancy of patients with cancer, thus requiring
long-term monitoring; and the similarities
between cancer and cardiovascular diseases
in terms of incidence, risk factors, and pathogenesis (Raschi & De Ponti, 2012). Anticancer drug–induced cardiotoxicity represents
a rapidly evolving field with clinical implications for clinicians, including primary care
physicians, advanced practice nurses, and

Left Ventricular Dysfunction/
Heart Failure
Cardiotoxicity in patients with cancer is
most often associated with the development
of LVD/HF. From the clinical standpoint, the
Cardiac Review and Evaluation Committee
(CREC) supervising trastuzumab clinical trials defined drug-related cardiotoxicity as one
or more of the following: (a) CMP characterized by a decrease in left ventricular ejection
fraction (LVEF), either global or more severe
in the septum, (b) symptoms associated with
congestive heart failure (CHF), (c) signs
associated with CHF (e.g., S3 gallop, tachycardia or both), or (d) a reduction in LVEF from
baseline of less than 5% to less than 55% with
367

368

■

CANCER BASICS, SECOND EDITION

accompanying signs or symptoms of CHF, or
a reduction in LVEF of greater than 10% to
less than 55% without accompanying signs or
symptoms (Raschi & De Ponti, 2012).
Several anticancer treatments have been
implicated in causing LVD/HF (see Table
16-1). Chemotherapy-induced LVD/HF has
been described with anthracyclines; however,
recent data have suggested that cardiotoxicity caused by some of the targeted agents is
generated through mechanisms distinct from
that of anthracyclines. These findings have led
some to propose the terms type I and type II cardiotoxicity (Suter & Ewer, 2013).
Anthracyclines, which demonstrate type I
cardiotoxicity, are associated with irreversible
damage to the cardiomyocyte that is dependent on the cumulative dose. Even after withdrawal of anthracyclines and initiation of HF
therapy, LVD/HF may be irreversible. Therefore, rechallenge with anthracycline therapy is not always possible (Ewer & Lippman,
2005; Le, Cao, & Yang, 2014). On microscopy,
myocardial damage is characterized by vacuoles, myofibrillar disarray, and necrosis. Oxidative stress via free radical formation is generally accepted as the main mechanism by
which anthracyclines cause cardiotoxicity
(Ewer & Lippman, 2005; Le et al., 2014). However, doxorubicin also may cause cardiotoxicity through its interference with topoisomerase II beta (Zhang et al., 2012).
In contrast, type II cardiotoxicity, which is
modeled by trastuzumab, is associated with
reversible cardiomyocyte dysfunction, and
LVD/HF typically recovers after discontinuation of the targeted agent and initiation of
HF therapy. No apparent structural abnormalities are seen on microscopy; it does not
appear to be dependent on cumulative dose;
and rechallenge with the targeted treatment
often is tolerated after recovery (Ewer &
Lippman, 2005; Le et al., 2014). The mechanisms in which the monoclonal antibodies
and small molecule tyrosine kinase inhibitors (TKIs) cause cardiotoxicity are typically

related to their individual targets of action
for cancer therapy. While these agents are
highly effective in targeting the cancer cells
on- and off-target, adverse reactions such as
LVD/HF can occur.

Table 16-1. Cancer Therapy Associated With
Left Ventricular Dysfunction Heart Failure
Chemotherapy
Agents

Examples

Anthracyclines

Doxorubicin (Adriamycin®)
Epirubicin (Ellence®)
Idarubicin (Idamycin PFS®)

Alkylating
agents

Cyclophosphamide (Cytoxan®)
Ifosfamide (Ifex®)

Antimetabolite

Decitabine (Dacogen®)

Antimicrotubule
agents

Docetaxel (Taxotere®)
Ixabepilone (Ixempra®)

Angiogenesis
inhibitor

Lenalidomide (Revlimid®)

Monoclonal
antibody–based
tyrosine kinase
inhibitors

Ado-trastuzumab emtansine (Kadcyla®)
Bevacizumab (Avastin®)
Pertuzumab (Perjeta®)
Trastuzumab (Herceptin®)

Proteasome
inhibitors

Bortezomib (Velcade®)
Carfilzomib (Kyprolis®)

Small molecule
tyrosine kinase
inhibitors

Afatinib (Gilotrif®)
Axitinib (Inlyta®)
Dabrafenib (Tafinlar®)
Dasatinib (Sprycel®)
Imatinib mesylate (Gleevec®)
Lapatinib (Tykerb®)
Pazopanib (Votrient®)
Ponatinib (Iclusig®)
Sorafenib (Nexavar®)
Sunitinib (Sutent®)
Trametinib (Mekinist®)
Vandetanib (Caprelsa®)

Miscellaneous

Tretinoin (Vesanoid®)

Note. Based on information from Micromedex 2.0, n.d.; Yeh &
Bickford, 2009.
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Diagnosis of Heart Failure in a
Patient With Cancer
Establishing a correct diagnosis is the first
essential step in the management of HF in a
patient with cancer and relies mainly on clinical judgment based on patient history, physical
examination, and appropriate investigations. It
is a complex process because of the heterogeneous presentation and the overlap of HF and
cancer symptoms. For example, the cardinal
signs of HF—fatigue, shortness of breath, and
lower extremity edema—also can be a manifestation of cancer (e.g., lung cancer), chemotherapy, radiation therapy, and other comorbid conditions (e.g., renal failure). Identification of the
causes of HF is important because some of these
precipitating conditions are potentially treatable or reversible. Diagnostic tests used to confirm the diagnosis of HF are listed in Table 16-2.
Assessment of LVEF by echocardiography has become the most common screening
method for cardiotoxic effects. Echocardiography is noninvasive and can be performed
at the bedside and allows for assessment of
changes in systolic and diastolic function, as
well as ruling out pericardial effusion and pulmonary hypertension. Walker et al. (2010)
tested the accuracy of the conventional echocardiography and multigated acquisition
scan with three-dimensional echocardiography and cardiac magnetic resonance imaging
in a breast cancer population receiving adjuvant trastuzumab and anthracycline. These
researchers found that echocardiography is
as accurate as conventional methods for LVEF
measurements.
Other imaging modalities have been proposed for the early detection of cardiotoxicity, including tissue Doppler imaging and
speckle-tracking strain echocardiography.
Tissue Doppler imaging can detect markers
of underlying diastolic function (e.g., deformation [strain] and deformation rate [strain
rate] of ventricular walls) for early detection of chemotherapy-related cardiotoxic-
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Table 16-2. Diagnostic Tests for Heart
Failure
Diagnostic Test

Purpose

Echocardiogram

To detect a decrease in left
ventricular dysfunction, valvular problems, and wall
motion abnormalities

MUGA scan

To evaluate cardiac function

Chest x-ray

To rule out pulmonary
causes of symptoms (e.g.,
pulmonary edema, pleural
effusion)

Endomyocardial
biopsy

To diagnose anthracyclineinduced CMP, endomyocardial biopsies demonstrate sarcoplasmic reticulum dilation, vacuole formation, myofibrillar dropout,
and necrosis.

Cardiac biomarkers
(TnI, N-terminal
proBNP)

Elevated TnI and BNP levels signal myocardial damage after chemotherapy,
and are associated with
increased incidence of cardiac events. Elevated BNP
levels indicate volume overload.

Thyroid function

To evaluate for hyperthyroidism/hypothyroidism as
HF etiology

Viral titers

To evaluate viral etiology for
HF (i.e., myocarditis, endocarditis, and pericarditis)

Blood cultures

To define organisms in sepsis-related HF

Iron studies

To evaluate for hemochromatosis resulting in HF

BNP—brain natriuretic peptide; CMP—cardiomyopathy; HF—
heart failure; MUGA—multigated acquisition; TnI—troponin I

ity. Stress echocardiography is a technique
that can assess the myocardium contractile
reserve.
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Prevention and Treatment
Appropriate management should include
early detection of those patients at risk (see
Figure 16-1), development of preventive strategies, and early treatment of cardiotoxicity
when it occurs. In clinical practice, no specific
guidelines are available for patients with cancer with cardiotoxicity, although a number of
recommendations have been proposed to manage cardiotoxicity, especially for trastuzumab in
early breast cancer (Carver, 2010). When pharmacologic treatment is required, the patient
should be managed with the standardized pharmacologic armamentarium as recommended
per clinical guidelines (see Table 16-3). Agent
selection should be based on clinical judgment,
the patient’s needs, and side effects.
Early intervention can have a positive impact
on cardiac function. Cardinale, Colombo, Torrisi, et al. (2010) demonstrated that in patients
with anthracycline-induced CMP, early treatment (within two months from the end of
anthracycline therapy) with an angiotensinconverting enzyme (ACE) inhibitor (and possibly a beta-blocker) allows complete recovery
of LVEF. Responders often show a lower rate
of cumulative cardiac events. However, many
cancer survivors with asymptomatic decreased

Table 16-3. Recommended Medications for
Treatment of Heart Failure
Drug

Dosage Range

Angiotensin-Converting Enzyme Inhibitors
Captopril (Capoten®)

6.25–50 mg 3x/day

Enalapril (Vasotec )

2.5–20 mg 2x/day

Fosinopril (Monopril®)

5–40 mg/day

Lisinopril (Prinivil®, Zestril®)

2.5–20 mg/day

Perindopril (Aceon®)

2–16 mg/day

Quinapril (Accupril®)

5–20 mg 2x/day

Ramipril (Altace®)

1.25–10 mg/day

Trandolapril (Mavik®)

1–4 mg/day

®

Angiotensin Receptor Blockers
Candesartan (Atacand®)

4–32 mg/day

Losartan (Cozaar®)

25–150 mg/day

Valsartan (Diovan®)

20–160 mg 2x/day

Aldosterone Antagonists
Eplerenone (Inspra®)

25–50 mg/day

Spironolactone (Aldactone®)

12.5–25 mg/day

Beta-Blockers

Figure 16-1. Risk Factors for the
Development of Heart Failure in a Patient
With Cancer
• Hypertension
• Ischemic heart disease
• Cardiotoxic agents (e.g., anthracyclines, trastuzumab, small molecule tyrosine kinase inhibitors)
• Diabetes mellitus/metabolic syndrome
• Obesity
• Familial history/genetic markers
• Low ejection fraction (left ventricular ejection fraction < 50%)
• Impaired diastolic function
• Left ventricular hypertrophy
• Radiation treatment to left side of the chest
Note. Based on information from Carver et al., 2007; Swain
et al., 2003.

Bisoprolol (Zebeta®)

1.25–10 mg/day

Carvedilol (Coreg®)

3.125–25 mg 2x/day (50
mg 2x/day if > 85 kg)

Carvedilol phosphate
(Coreg CR®)

10–80 mg/day

Metoprolol succinate (Toprol XL®)

12.5–200 mg 2x/day

Direct-Acting Vasodilator
Hydralazine and isosorbide
dinitrate (BiDil®)

37.5 mg hydralazine/20
mg isosorbide dinitrate
3x/day–75 mg hydralazine/40 mg isosorbide
dinitrate 3x/day

Note. Based on information from Yancy et al., 2013.
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LVEF are neither receiving standard HF treatment nor referred to an HF specialist for consultation (Yoon et al., 2010).

Monitoring for Cardiotoxicity
Despite the lack of consensus about the strategy to evaluate cardiotoxicity (Altena, Perik,
van Veldhuisen, de Vries, & Gietema, 2009),
periodic evaluation of LVEF should be carried
out before, during, and after treatment with
cytotoxic or targeted agents known to induce
HF in order to detect subclinical cardiac damage (Driver, Djoussé, Logroscino, Gaziano,
& Kurth, 2008). Close monitoring is essential
for early detection and treatment of cardiovascular disease induced by antineoplastic treatment. This policy minimizes serious acute and
chronic cardiac consequences. Antineoplastic
drugs should be discontinued in cases of a significant decrease in LVEF (Driver et al., 2008)
based on the CREC criteria (Raschi & De Ponti,
2012). Other potential causes, such as electrolyte disturbances or coronary artery disease,
should be studied and treated.

Cardioprotection
The American Society of Clinical Oncology
guidelines recommend that dexrazoxane treatment should be considered only in patients with
metastatic breast cancer who have received the
minimum of 300 mg/m2 of anthracycline and
would benefit from continued anthracyclinebased therapy (Hensley et al., 2009). Several
trials were conducted to determine the efficacy of cardioprotective medications such as
ACE inhibitors and beta-blockers for the prevention of chemotherapy-induced cardiomyopathy (Cardinale, Colombo, Lamantia, et al.,
2010; Kalay et al., 2006). None of the patients
receiving ACE inhibitors while on high-dose
chemotherapy developed HF, compared to
24% of the control patients (Cardinale et al.,
2006). In addition, none of the patients receiving an ACE inhibitor experienced a decline in
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LVEF, compared to 43% of the control group.
Similarly, Kalay et al. (2006) found that prophylactic use of carvedilol in patients receiving
anthracycline-based chemotherapy may protect both systolic and diastolic functions of the
left ventricle.

Hypertension
Hypertension (HTN) is the most frequent
comorbid condition reported in cancer registries (Piccirillo, Tierney, Costas, Grove, &
Spitznagel, 2004). Rates of HTN observed
in the oncology population prior to chemotherapy are reported to be 28%–29%, which
is similar to the general population (Jain &
Townsend, 2007; Maitland et al., 2010). The
incidence of HTN increases up to 80% in
patients with cancer with the addition of newer
targeted cancer therapies that disrupt angiogenesis (Lankhorst, Saleh, Danser, & van den
Meiracker, 2015). The most common chemotherapy agents known to cause HTN include
several of the angiogenesis inhibitors commonly known as vascular signaling pathway
inhibitors. These drugs include the vascular
endothelial growth factor (VEGF) inhibitors
and other small molecule TKIs (Lankhorst et
al., 2015). Table 16-4 highlights cancer therapies associated with clinically significant HTN.
The mechanism of HTN is not fully understood; however, for the monoclonal antibody–
based TKIs and small molecule TKIs that target VEGF, it is thought to be directly related
to the inhibition of VEGF signaling. Blocking
VEGF leads to decreased nitric oxide bioavailability, causing vasoconstriction, an increase in
systemic vascular resistance, and blood pressure. Evidence also indicates that antiangiogenic drugs can lead to chronic remodeling of
the capillary beds throughout the body, a process referred to as capillary rarefaction. Other
proposed mechanisms include activation of
the endothelin pathway, renal function impairment, and salt sensitivity, as well as alterations

372

■

CANCER BASICS, SECOND EDITION

Table 16-4. Cancer Therapy Associated With
Hypertension
Classification

Examples

Antimetabolites

Decitabine (Dacogen®)

Monoclonal
antibodies

Alemtuzumab (Campath®)
Ibritumomab (Zevalin®)
Ofatumumab (Arzerra®)
Rituximab (Rituxan®)

Monoclonal antibody–
based tyrosine
kinase inhibitors

Ado-trastuzumab emtansine (Kadcyla®)
Bevacizumab (Avastin®)

Proteasome
inhibitors

Bortezomib (Velcade®)
Carfilzomib (Kyprolis®)

Small molecule
tyrosine kinase
inhibitors

Axitinib (Inlyta®)
Cabozantinib (Cometriq®)
Ibrutinib (Imbruvica®)
Nilotinib (Tasigna®)
Pazopanib (Votrient®)
Ponatinib (Iclusig®)
Ramucirumab (Cyramza®)
Regorafenib (Stivarga®)
Sorafenib (Nexavar®)
Sunitinib (Sutent®)
Tofacitinib (Xeljanz®)
Trametinib (Mekinist®)
Vandetanib (Caprelsa®)
Ziv-aflibercept (Zaltrap®)

in activity of the renin–angiotensin–aldosterone system and sympathetic nervous system
(Lankhorst et al., 2015).

Management of Hypertension
Adequately diagnosing and managing HTN
in patients with cancer is critical because HTN
is well established as a risk factor for chemotherapy-induced cardiotoxicity. Poorly controlled HTN can significantly influence cancer
management and even result in discontinuation of certain therapies.
Before starting treatment with VEGF inhibitors, a careful screening for cardiovascular

risk is recommended. The purpose of this initial assessment is not to exclude patients from
receiving therapy, but rather to provide a baseline patient risk level to guide surveillance. Risk
factors include age greater than 50 years, borderline LVEF, preexisting HTN, and history
of cardiovascular disease. Patients with preexisting HTN and on multiple antihypertensive
agents should be evaluated for renal function
and proteinuria. Underlying glomerular disease can result in worsening HTN in patients
receiving VEGF inhibitors (Robinson, Khankin,
Karumanchi, & Humphreys, 2010).

Monitoring During Treatment
Monitoring of blood pressure while patients
are receiving VEGF inhibitors is recommended,
especially during the first cycle of chemotherapy,
when most patients experience an elevation in
blood pressure. Patients should be instructed to
measure blood pressure while at home and keep
a log. Measurement may be carried out either
with home or office nursing monitoring on a
regular basis, especially during the first week of
treatment because the magnitude of blood pressure elevation is unpredictable. Target blood
pressure should be based on Joint National Committee 8 classification and guidelines (James et
al., 2014). It is important to maintain or start
antihypertensive therapy with a blood pressure
goal of less than 150/90 mm Hg for hypertensive
persons aged 60 years and older. These thresholds should be adjusted accordingly to associated
comorbidities (e.g., less than 140/90 mm Hg in
patients with diabetes or chronic kidney disease)
(James et al., 2014).
The selection of the most appropriate antihypertensive medications should be based on
two main considerations: (a) pharmacokinetic
aspects of the drug (e.g., drug–drug interactions) that can cause potential cardiotoxicity of the chemotherapy and antihypertensive
medications, and (b) specific indications and
contraindications related to the drug, preexisting comorbidities, and the patient’s needs
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(e.g., calcium channel blockers for calcineurininduced HTN, diuretics for steroid-related
HTN, ACE inhibitors for diabetic patients due
to the positive effect on the underlying proteinuria) (Mancia & Grassi, 2013; Wang et al., 2008).
When choosing an antihypertensive agent,
clinicians should observe caution when administering CYP3A4 inhibitors (e.g., diltiazem,
verapamil) in patients receiving sunitinib and
pazopanib because concomitant administration of these agents can lead to increased levels
of the chemotherapy agents. Lastly, monitoring
of thyroid and liver function, complete blood
counts, and electrolyte imbalances, especially
hypokalemia and hypomagnesemia, is important during therapy.

Myocardial Ischemia
Chest pain is a common cardiac event experienced by patients with cancer, often requiring a
workup for myocardial ischemia. Many anticancer treatments, including radiation and chemotherapy, are associated with an increased risk of
coronary artery disease or acute coronary syndrome (Yeh & Bickford, 2009). Chemotherapy
agents implicated in the development of myocardial infarction (MI) and ischemia are listed
in Table 16-5.
The most common cancer therapies associated
with myocardial ischemia are 5-fluorouracil and
capecitabine. Although the mechanism of cardiotoxicity associated with these agents is unknown,
coronary artery thrombosis, arteritis, or vasospasm
have been proposed as the most likely underlying
pathophysiology (Kosmas et al., 2008). Myocardial
ischemia attributed to antimicrotubule agents,
such as paclitaxel, is thought to be multifactorial
in etiology, with other drugs and underlying heart
disease as possible contributing factors. The Kolliphor® EL, formerly Cremophor® EL, vehicle in
which paclitaxel is formulated in, which induces
histamine release, also may be responsible for its
cardiac toxicity (Rowinsky et al., 1991; Wang et al.,
2008).
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Arterial thromboembolic events associated
with the monoclonal antibody–based TKIs (e.g.,
bevacizumab) and small molecule TKIs are
thought to be directly related to the inhibition
of VEGF signaling. Blocking VEGF may cause
endothelial cell apoptosis; disturb platelet–
endothelial cell homeostasis, causing platelet aggregation; and result in exposure of the
extracellular matrix to blood cells—all increasing the risk for thrombotic events (Chen &
Cleck, 2009). In addition, inhibiting VEGF may
reduce nitric oxide and prostacyclin production and increase erythropoietin production,
which may predispose patients to an increased
risk of thromboembolic events (Kamba &
McDonald, 2007).
Proteasome inhibitors, such as carfilzomib,
may cause adverse effects on the cardiovascular system via proteasome inhibition leading

Table 16-5. Cancer Therapy Associated With
Myocardial Infarction/Ischemia
Classification

Examples

Angiogenesis inhibitors

Lenalidomide (Revlimid®)
Thalidomide (Thalomid®)

Antimetabolites

Capecitabine (Xeloda®)
Fluorouracil (Adrucil®)

Antimicrotubule agents

Docetaxel (Taxotere®)
Ixabepilone (Ixempra®)
Paclitaxel (Taxol®)

Monoclonal antibody–
based tyrosine kinase
inhibitor

Bevacizumab (Avastin®)

Proteasome inhibitor

Carfilzomib(Kyprolis®)

Small molecule tyrosine
kinase inhibitors

Erlotinib (Tarceva®)
Imatinib (Gleevec®)
Nilotinib (Tasigna®)
Pazopanib (Votrient®)
Ponatinib (Iclusig®)
Ramucirumab (Cyramza®)
Regorafenib (Stivarga®)
Sorafenib (Nexavar®)
Ziv-aflibercept (Zaltrap®)
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to changes in endothelial nitric oxide synthase
activity and nitric oxide levels (Baz et al., 2005).
Lastly, thalidomide- and lenalidomide-induced
thromboembolism may involve its direct action
on endothelial cells, interaction between platelets and the endothelium, or increased platelet aggregation and von Willebrand factor (Baz
et al., 2005; Rodeghiero & Elice, 2003; Zangari,
Elice, Fink, & Tricot, 2007).

Diagnostic Criteria
The diagnosis of acute coronary syndromes
or MI is based on a combination of symptoms,
elevated biomarkers, and positive diagnostic
testing. The World Health Organization’s definition of MI involves at least two of the following criteria: (a) a history of ischemic-type chest
pain symptoms, (b) evolutionary electrocardiogram (ECG) changes, and (c) a rise and fall in
serial cardiac biomarkers (Antman, 2012). The
2014 American College of Cardiology (ACC)
and American Heart Association (AHA) guideline update for the management of patients
with non–ST-elevation acute coronary syndrome combines unstable angina and non–STelevation myocardial infarction (NSTEMI) into
a new classification, known as non–ST-elevation
acute coronary syndromes (NSTE-ACS), on the
basis that these patient populations are not
always distinguishable with their clinical manifestation (Amsterdam et al., 2014).
The cardiac biomarkers used in the diagnosis of acute coronary syndrome include creatine kinase-MB (CK-MB) and troponin I levels. CK-MB is an isoenzyme of creatine kinase
found in the highest concentration in the myocardium and is released into the bloodstream
with injury. After myocardial infarct, the CK-MB
will be elevated in three hours, peak in 12–24
hours, and return to normal within 1–3 days
(Anderson et al., 2013). Troponin I begins to
elevate 3–12 hours after the onset of an infarct
and peaks in 12–24 hours. It remains elevated
for 7–14 days, so it can be helpful in the diagnosis if the patient complains of angina symp-

toms that occurred several days prior (Antman,
2012). Troponin I is more specific than CK-MB,
as its degree of elevation correlates with
patient’s prognosis (Anderson et al., 2013).

Treatment
Currently, no clinical guideline exists specific for the management of acute coronary
syndrome in patients with cancer. The treatment options available for these patients are
based on studies done in the general population. Patients with cancer have been largely
excluded from all acute coronary syndrome
trials; hence, the evidence-based treatment
regimen for MI in this group of patients is
unknown. Until specific guidelines are available, patients with suspected acute coronary
syndrome should be managed according to
the guidelines established by ACC and AHA
(Anderson et al., 2013). The foundation of
acute coronary syndrome treatment includes
percutaneous coronary intervention and medications such as antiplatelets and anticoagulants
(Anderson et al., 2013); however, all of these
may pose challenges to patients with cancer
with thrombocytopenia or recent surgery. One
of the first studies evaluating the efficacy and
safety of aspirin therapy in patients with cancer with thrombocytopenia and acute coronary syndrome showed aspirin use significantly
improved seven-day survival without increasing
the bleeding risk (Sarkiss et al., 2007). In addition, a recent retrospective review of patients
with cancer with MI demonstrated that medical therapy with aspirin and beta-blockers was
associated with improved survival (Stegeman,
Bossuyt, Yu, Boyd, & Puhan, 2015).

QT Prolongation
QT prolongation is a measure of delayed
ventricular repolarization and can predispose
patients to ventricular arrhythmias, specifically
torsades de pointes (TdP). Oftentimes, QT pro-
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longation is caused by medications, including
chemotherapy agents (see Table 16-6). However, patients with cancer are at an increased
risk for the development of QT prolongation
for several reasons. First, 16% of patients with
cancer have a prolonged QT interval at baseline, and 36% have baseline ECG abnormalities (Strevel, Ing, & Siu, 2007; Yusuf, Razeghi,
& Yeh, 2008). Furthermore, patients with cancer receive concomitant QT-prolonging medications, such as antiemetics, azole antifungal
agents, fluoroquinolone antibiotics, antihistamines, and antidepressants, or suffer from
electrolyte abnormalities due to nausea, vomiting, diarrhea, constipation, poor oral intake,
and renal dysfunction, which can all increase
the likelihood of QT prolongation (Kowey,
VanderLugt, & Luderer, 1996; Rowinsky et al.,
1991).
The mechanism by which cancer therapies
cause QT prolongation remains unknown.
However, drug-induced QT prolongation generally is thought to be related to blockade of

Table 16-6. Cancer Therapy Associated With
QT Prolongation
Classification

Examples

Histone deacetylase inhibitors

Belinostat (Beleodaq®)
Romidepsin (Istodax®)
Vorinostat (Zolinza®)

Miscellaneous

Arsenic trioxide (Trisenox®)

Small molecule
tyrosine kinase
inhibitors

Bosutinib (Bosulif®)
Ceritinib (Zykadia®)
Crizotinib (Xalkori®)
Dabrafenib (Tafinlar®)
Dasatinib (Sprycel®)
Lapatinib (Tykerb®)
Nilotinib (Tasigna®)
Pazopanib (Votrient®)
Sorafenib (Nexavar®)
Sunitinib (Sutent®)
Trametinib (Mekinist®)
Vandetanib (Caprelsa®)
Vemurafenib (Zelboraf®)
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delayed return of potassium to the inside of the
cell (delayed rectifier potassium current). In
addition, one or more risk factors in the presence of underlying long QT syndrome may lead
to significant QT interval prolongation (Vorchheimer, 2005; Yeh & Bickford, 2009).

QT Monitoring
A corrected QT interval is considered normal if it is 440 msec or shorter. It is considered prolonged if it is greater than 450 msec
in men and greater than 470 msec in women.
Increases of 60 msec or more from baseline or
more than 500 msec after administration of a
medication raise concern about the potential
risk of an arrhythmia (Vorchheimer, 2005). As
a general rule, it is recommended that a baseline ECG should be performed prior to starting
anticancer agents that could potentially cause
QT prolongation. In addition, avoidance of
drug–drug interactions and correction of electrolyte abnormalities, such as hypomagnesemia
and hypokalemia, should be completed prior
to initiation of anticancer agents that prolong
the QT interval. AHA and ACC published the
scientific statement on the prevention of TdP
in the hospital setting. QT monitoring is recommended with (a) initiation of a drug known
to cause TdP, (b) overdose from a potentially
proarrhythmic agent, (c) new-onset bradyarrhythmia, and (d) severe electrolyte imbalance,
including hypokalemia or hypomagnesemia
(Epstein et al., 2008).

Treatment
Prior to administration of anticancer agents
that could potentially produce QT prolongation,
a comprehensive review of the patient’s concomitant medications and correction of electrolyte
disturbances is recommended. A serum potassium level of 4.5–5 mmol/L is recommended
because it has been shown to shorten the QT
interval (Bisinov, Mitchell, & January, 2003;
Choy et al., 1997; Kim & Ewer, 2014).
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Currently, no consistent guidelines are
available for the treatment of chemotherapyinduced QT prolongation. However, baseline
and periodic ECG monitoring should be performed for cancer therapies that may prolong
the QT interval, and dose adjustments or discontinuation of therapy may be necessary in the
face of QT prolongation (Ederhy et al., 2009).
If evidence of TdP is present, magnesium sulfate should be administered promptly (Ederhy
et al., 2009). IV magnesium has been shown to
suppress TdP even in the presence of normal
serum magnesium. In the presence of hemodynamic compromise, emergent direct-current
cardioversion should be performed. Secondline therapy may include medical treatment
with isoproterenol or temporary atrial and ven-

tricular pacing to a heart rate of 70 beats per
minute in drug-induced recurrent TdP. Highrisk patients should be referred for evaluation
for an implantable cardiac defibrillator when
they have recurrent syncope despite medical therapy, sustained ventricular arrhythmias,
or have been resuscitated from an episode of
impending sudden cardiac death (Epstein et
al., 2008).

Conclusion
Cardiotoxicity associated with anticancer
therapy represents a multifaceted and multidisciplinary issue requiring a collaborative
approach. Prevention, early detection, timely

Key Points
• Several chemotherapy agents have detrimental effects on the heart. Although cardiotoxicity is often used to describe
LVD/HF, it also encompasses a variety of other complications, including HTN, MI, and QT prolongation.
• Chemotherapy-induced cardiotoxicity can be classified into two types. Type I is exemplified by anthracycline-induced cardiac dysfunction and causes cumulative dose-dependent cardiac damage. Type II cardiotoxicity is exemplified by trastuzumab and is not dose dependent.
• Various mechanisms have been proposed regarding the pathophysiology of chemotherapy-related cardiotoxicity. However,
the type of chemotherapy and its mechanism of action seem to play an essential role in the development of cardiotoxicity.
• Establishing a correct diagnosis is the first essential step in the management of HF in a patient with cancer. It is a complex
process because of the heterogeneous presentation and overlap of HF and cancer symptoms.
• Currently, no guidelines have been developed specifically for the treatment of chemotherapy-induced cardiotoxicity. Until
then, guidelines for the treatment of the specific disease states mentioned (i.e., HF, HTN, MI, and QT prolongation) should
be followed.
• Appropriate management of cardiotoxicity in patients with cancer should include early detection of those patients at risk,
the development of preventive strategies, and early initiation of treatment of cardiotoxicity when it occurs.
• Selection of the most appropriate antihypertensive medication for HTN induced by anticancer agents should be based on
the pharmacokinetic aspects of the drug, specific indications and contraindications related to the drug, and preexisting
comorbidities and the patient’s needs.
• Radiation therapy, particularly on the left side of the chest, is associated with an increased risk of early-onset coronary
artery disease and valvular problems.
• Optimal management of cardiac risk factors and cardiovascular disease before, during, and after antineoplastic treatment
is essential to reduce morbidity and mortality in patients with cancer and cancer survivors.
• Cardiotoxicity associated with anticancer therapy requires a multifaceted and multidisciplinary collaborative approach
between oncology and cardiology to improve patient outcomes.
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reporting, and initiation of recommended
medications should be promoted to mitigate
cardiac dysfunction associated with cardiovascular toxicity. Teamwork is of paramount
importance and should be strengthened to
improve clinical outcomes. Optimal management of cardiovascular disease before, during,
and after antineoplastic treatment is essential
to reduce morbidity and mortality in patients
with cancer and cancer survivors.
The authors would like to acknowledge Dawn
Camp-Sorrell, RN, MSN, FNP, AOCN®, for her contribution to this chapter that remains unchanged
from the first edition of this book.
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Chapter 16 Study Questions
1. Which of the following characteristics is true regarding type II cardiotoxicity associated with
cancer therapies?
A. Type II cardiotoxicity is associated with irreversible cardiomyocyte dysfunction.
B. Type II cardiotoxicity is associated with cumulative dose of the chemotherapy.
C. Structural abnormalities are seen on microscopy.
D. Heart failure typically recovers after treatment discontinuation of the chemotherapy
agent and initiation of heart failure therapy.
2. Which of the following anticancer therapies is associated with heart failure, hypertension,
myocardial infarction, and QT prolongation?
A. Doxorubicin
B. Sorafenib
C. Nilotinib
D. Ponatinib
3. Which of the following cardiac biomarkers is frequently measured for early detection and
diagnosis of acute myocardial infarction?
A. B-type natriuretic peptide (BNP)
B. Creatine kinase–MM (CK-MM)
C. Creatine kinase–BB (CK-BB)
D. Troponin I
4. Which of the following tests is considered a gold standard for establishing the diagnosis of
anthracycline-induced cardiomyopathy/heart failure?
A. Echocardiogram
B. Multigated acquisition scan
C. Endomyocardial biopsy
D. Cardiac biomarkers
5. It has been observed in clinical practice that patients with chemotherapy-induced heart failure can potentially improve their cardiac function with heart failure medications recommended in clinical guidelines. The recommended pharmacologic therapy includes which
of the following medications?
A. Angiotensin-converting enzyme inhibitor
B. Angiotensin receptor blocker
C. Beta-blocker
D. Nondihydropyridine calcium channel blockers
E. A, B, and C
F. B, C, and D
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Cognitive Changes
Catherine Jansen, PhD, RN, AOCNS®

Introduction

ence to treatment regimens. It is important
to note that survivors often reenter the workplace with a sense of decreased confidence in
their abilities because of cognitive concerns
(Cheung et al., 2012; Collins, Gehrke, & Feuerstein, 2013; Munir, Burrows, Yarker, Kalawsky, &
Bains, 2010; Myers, 2013; Von Ah, Habermann,
Carpenter, & Schneider, 2013). At times, loss of
employment results (Myers, 2012).
Cognitive function is a multidimensional
concept that encompasses multiple domains
(i.e., attention and concentration, executive
function, information processing speed, language, motor function, visuospatial skill, learning, and memory) that are regulated by the
brain (Jansen, Miaskowski, Dodd, Dowling, &
Kramer, 2005). These cognitive domains and
their definitions are listed in Table 17-1.

Of the many symptoms associated with cancer and cancer treatment, cognitive changes
are the least understood. Cognition has been
defined as thinking skills that include language
use, calculation, perception, memory, awareness, reasoning, judgment, learning, intellect,
social skills, and imagination (Venes, 2014).
Patients describe cognitive problems as the following:
••Trouble concentrating
••Memory lapses
••Inability to focus on tasks
••Difficulty following instructions
••Decreased ability to handle personal finances
••Disorganized behavior or thinking
••Loss of initiative
••Difficulty with remembering common words
(or the accurate use of words and word meanings)
••Inability to recognize familiar objects
••Altered perception
••Taking longer to learn new things
These problems become more apparent
when an individual is multitasking and affect
quality of life by hindering one’s performance
in activities of daily living, employment, and
social activities (Myers, 2013). This is especially pertinent in patients with cancer who
are undergoing treatment, as normal cognitive
functioning is essential for self-care and adher-

Risk Factors
Individual characteristics, or risk factors,
that influence cognitive function and are unrelated to cancer include intelligence and education levels, age, gender, menopausal status,
psychological factors, genetics, comorbidities,
and medications. Intelligence and education
levels have strong, positive relationships with
neuropsychological test performances and are
thought to be protective (Lezak, Howieson,
Bigler, & Tranel, 2012). In contrast, cognitive
381
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Table 17-1. Domains of Cognitive Function
Domain

Description

Attention
and concentration

Ability to triage relevant inputs,
thoughts, or actions while ignoring
those that distract or are irrelevant
Ability to maintain attention toward a
stimulus for a more extended time
period

Executive
function

Ability to initiate and generate hypotheses, plan, and make decisions

Information
processing
speed

Ability to rapidly and efficiently process
simple and complex information

Language

Ability to comprehend and communicate symbolic information, either verbally or in writing

Motor function

Refers to motor performance, such as
speed, strength, and coordination

Visuospatial skill

Ability to process and interpret visual
information about where things are
in space

Learning
and memory

Ability to acquire new information
Ability to acquire, store, and recall
learned information, differentiated
as working (short term) or semantic
(long term)

Note. From “Potential Mechanisms for ChemotherapyInduced Impairments in Cognitive Function,” by C. Jansen,
C.E. Miaskowski, M.A. Dodd, G.J. Dowling, and J.A. Kramer,
2005, Oncology Nursing Forum, 32, p. 1152. Copyright 2005
by Oncology Nursing Society. Adapted with permission.

functioning declines with increasing age; however, most neuropsychological tests are corrected for age and education level.
Gender differences exist in cognitive functioning for specific domains (Lezak et al.,
2012). Hormonal levels differ depending on
menopausal status and therefore may influence cognition. However, because menopause
occurs as women age, it is difficult to differentiate whether cognitive decline is due to aging or
decreased estrogen associated with menopause

(Lobo, 2014). Psychological factors, such as
stress and depression, can reduce performance
on neuropsychological testing, whereas anxiety
may either improve or diminish neuropsychological test performance.
Several gene variations have been identified
that link cognitive decline with aging, head
trauma, and Alzheimer disease, which may play
a role in increasing a patient’s susceptibility to
cognitive changes related to cancer or its treatment (Mandelblatt, Jacobsen, & Ahles, 2014).
Comorbidities that are known to affect cognition include neurologic illnesses (e.g., stroke,
Alzheimer disease, developmental disorders),
cardiovascular diseases, metabolic diseases, diabetes mellitus, hypertension, head injury, thyroid dysfunction, drug or alcohol abuse, nutritional deficiencies, fatigue, and psychiatric
illnesses. Medications that have been shown to
influence cognition include but are not limited to analgesics, antidepressants, antiemetics,
antiepileptics, anxiolytics, antipsychotics, anesthesia, immunosuppressants, and steroids.
The most obvious cancer-related risk factor for cognitive changes is the presence of a
brain tumor. Central nervous system (CNS)
tumors include primary cancers (gliomas, CNS
lymphoma), metastatic disease, and leptomeningeal disease. However, even cancers outside the CNS, when advanced, can cause cognitive changes because of the systemic effects
of hypercalcemia, metabolic disturbances,
infections, or multisystem failure. In addition,
many treatments, regardless of tumor location,
have similar risk factors for causing cognitive
changes.
Cancer therapies that have been associated
with cognitive changes include surgery, radiation therapy, chemotherapy, hormone therapy, and immunotherapy. Factors related to
cancer treatments include therapy delivered
directly to the CNS, the specific regimen or regimens used, the dose, and cumulative effects.
Because most patients receive multimodal
therapy, it is difficult to determine which regimens promote higher incidences of cognitive
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changes. The influence of surgery on cognitive
function may be caused by structural changes
from the removal of the CNS disease or even
from the lingering effects of anesthesia. Cognitive changes in patients receiving cranial irradiation are related to the total dose received,
with patients receiving whole brain irradiation
having the highest risk (Bohan, 2013; GreeneSchloesser & Robbins, 2012).
Although it is probable that the risk for
cognitive changes caused by chemotherapy
increases with higher doses (i.e., dose intensity), as well as cumulative cycles, the evidence
in this area is less clear. Regardless of an individual’s risk factors, each domain of cognitive
function depends heavily on intact connections
between various neuroanatomic regions, as well
as the functioning of multiple brain regions. To
fully comprehend the complex relationships
involved in cognitive function, a basic understanding of the anatomy and organization of
the brain is essential (see Figure 17-1).

Pathophysiology
The human brain is made up of nervous
tissue, glial cells, and blood vessels. The basic
fundamental element of the brain is the neuron, which consists of a cell body, dendrites
(branches that receive and conduct impulses
to the cell body), and axons (which conduct
impulses out of the cell). Approximately 100
billion neurons are involved in the transmission
and processing of information between various
areas of the brain, and they comprise cognitive
function (Kandel, Barres, & Hudspeth, 2013).
Neurons are supported by glial cells (i.e., oligodendrocytes, microglia, and astrocytes).
Oligodendrocytes produce myelin, a white,
fatty substance that surrounds and insulates the
axons to increase the effectiveness of informational delivery to other parts of the CNS. The
function of microglia is to clean up and remove
damaged cells. The functions of astrocytes
are not fully understood, but they are known
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to have a role in covering endothelial cells to
form a barrier between neuronal tissue and its
blood supply (Cardoso, Brites, & Brito, 2010).
This barrier, known as the blood-brain barrier
(BBB), is crucial for brain functioning. The
BBB is an anatomic and physiologic complex
that controls the movement of substances from
the extracellular fluids of the body to the extracellular fluids of the brain (Vanderah & Gould,
2015). Substances are not able to readily diffuse across the BBB if they are hydrophilic (i.e.,
have poor lipid solubility) or are of molecular weights greater than 200 daltons (Mrugala,
Supko, & Batchelor, 2011).
The main structural components of the
brain are the brain stem, cerebellum, and cerebral cortex. The brain stem (incorporating the
medulla, pons, and midbrain) connects the
right and left cerebral hemispheres with the
spinal cord. The cerebellum interrelates with
the brain stem and the cerebral cortex to execute various motor functions (e.g., maintaining posture, coordination) and also has a role
in language (Amaral & Strick, 2013; Lisberger
& Thach, 2013). The cerebral cortex, the focal
area for cognitive function, is divided into four
lobes: frontal, temporal, parietal, and occipital
(Amaral & Strick, 2013).
The frontal lobe is responsible for the initiation of muscle contraction, the coordination
and execution of movements, the control of
gross or postural movements, and voluntary eye
movements—all of which are essential for efficient psychomotor functioning. Also essential
in formulating language, the frontal lobe combines speech sounds into complete sentences
and controls the affective and motor control
of speech production (Filley, 2011). Finally,
the frontal lobe is well known for its role with
higher intellectual function (i.e., executive
function), as well as aspects of memory and
emotion (Pearl & Emsellem, 2014).
The temporal lobe is associated with language, memory, and complex visuospatial functions. Although the temporal lobe receives
auditory input, its primary role is in mediating
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Figure 17-1. Anatomic Correlates of Cognitive Function

Note. Based on information from Filley, 2011; Gazzaniga et al., 2014; Lisberger & Thach, 2013; Olson & Colby, 2013; Pearl &
Emsellem, 2014.
LifeArt image copyright 2002 by Lippincott Williams & Wilkins. All rights reserved.

the comprehension of language and the normal rhythm, melody, and articulation of speech
(Filley, 2011; Pearl & Emsellem, 2014). The hippocampus and amygdala are important components of the temporal lobe and are crucial for
the laying down, strengthening, and storage
(or consolidation) of new memories, as well
as the expression of emotions (Olson & Colby,
2013). One reason for the complexity of memory is the influence of the closely connected
limbic system, which is involved in emotional
processing, learning, and memory (Gazzaniga,
Ivry, & Mangun, 2014; Olson & Colby, 2013).
The parietal lobe integrates visual perception with motor processes and is central to spatial attention (Gazzaniga et al., 2014; Olson
& Colby, 2013). This lobe often is associated
with visual attention, proprioception, sen-

sory perception, calculations, and visuospatial perception and construction. In addition,
the parietal lobe receives tactile input from
somatosensory relays of the thalamus; processes information regarding touch, changes
in temperature, the presence of pain and limb
proprioception, and the mediation of visuospatial competence; and subserves reading
and calculation skills (Filley, 2011; Gazzaniga
et al., 2014). Both language comprehension
and auditory functions are important functions that occur via the parietal lobe (Pearl &
Emsellem, 2014). The multiple connections
within the parietal lobe integrate visual perception with motor processes, thus facilitating
the ability to draw, write, and perform mathematical operations and constructional tasks
(Pearl & Emsellem, 2014).
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The occipital lobe is the smallest and most
posterior lobe in the brain It receives primary
visual input and mediates perception of visual
material, before further processing occurs in
more anterior regions (Filley, 2011; Olson &
Colby, 2013). Other responsibilities include the
processing of color, motion, and shape (Pearl
& Emsellem, 2014).
However, despite clearly identified roles in
cognitive functioning for the various areas of
the brain, the underlying pathophysiology of
cognitive changes related to cancer and its treatment is complex and poorly understood. CNS
tumors cause changes by direct extension into
the brain or by disruption of pathways that connect different areas of the brain. Although location is important in predicting which cognitive
domains will be affected, CNS tumors with high
growth rates can cause pressure and displacement of other brain structures, inducing further cognitive changes (Bohan, 2013). In addition, evidence of cognitive impairment has been
found in approximately 40% of patients without
tumor involvement of the CNS prior to treatment (Wefel, Kesler, Noll, & Schagen, 2015).
Identifying cognitive changes related to cancer and its treatments is challenging, as causes
are most likely multifactorial, and patients also
may have many of the risk factors discussed earlier. Although the science defining the phenomenon and its mechanisms is ongoing,
experts have suggested several potential mechanisms (e.g., DNA damage, direct neurotoxic
effects, leukoencephalopathy, cytokines, anemia, changes in hormonal levels) for cognitive
changes related to cancer and its treatment.
DNA damage has been linked to neurocognitive disorders (e.g., Alzheimer disease, mild
cognitive impairment, Parkinson disease) in
addition to cancer (Ahles & Saykin, 2007; Mandelblatt et al., 2014). Some classes of chemotherapy drugs are known to work by causing
direct injury to cellular DNA. Historically, it was
thought that most chemotherapy agents were
unable to cross the BBB because of their molecular weight and poor lipid solubility. But many
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chemotherapy drugs can cause CNS changes,
and it has been speculated that chemotherapy
damages blood vessels and eventually the BBB,
thereby allowing chemotherapy to have a direct
adverse neurotoxic effect on brain tissue and
neurotransmitters (Ahles, 2012; Merriman,
Von Ah, Miaskowski, & Aouizerat, 2013). Direct
cytotoxic effects on the CNS resulting in neural cell damage, increased cell death (Monje
& Dietrich, 2012), and cognitive changes have
been reported in animal studies (Seigers &
Fardell, 2011; Seigers, Schagen, Van Tellingen,
& Dietrich, 2013; Winocur et al., 2012).
Leukoencephalopathy is structural alteration in the cerebral white matter, especially
myelin (responsible for nerve insulation and
facilitating neurotransmission). Generalized
disruptions in brain function can occur with
cranial irradiation acutely, within two weeks,
because of the edema associated with treatment, or one to six months after the completion of therapy (Bohan, 2013). Leukoencephalopathy has also been reported with various
chemotherapy agents, and imaging studies of
cancer survivors have found structural changes
in white and gray matter (Holohan, Von Ah,
McDonald, & Saykin, 2013; Koppelmans et al.,
2014). Regardless of the cause, cognitive deficits caused by leukoencephalopathy are dependent on the degree of myelin and axonal damage (Jansen et al., 2005).
Cytokines are proteins that have a role in
neural function and repair, as well as in the
metabolism of neurotransmitters, and therefore
have the potential to cause cognitive changes
(Seruga, Zhang, Bernstein, & Tannock, 2008).
Evidence for treatment-related increases in cytokine levels exists for standard-dose chemotherapy (Merriman et al., 2013), although it is more
limited for biologics, such as interferon alpha
(Bender & Thelen, 2013; Capuron, Ravaud, &
Dantzer, 2001; Scheibel, Valentine, O’Brien, &
Meyers, 2004). Increased levels also have been
found prior to treatment (Myers, 2010).
Red blood cells are essential for the transport of oxygen to the brain, as well as to the rest
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of the body. Insufficient brain oxygenation has
been associated with decreased mental alertness, poor concentration, memory problems,
decreased motor function, and mental flexibility problems (Lezak et al., 2012). Anemia can be
related to decreased red blood cell production
caused by iron deficiency or low erythropoietin levels, tumor involvement of the bone marrow, primary or metastatic disease in the bones,
radiation therapy to areas of actively producing
marrow, chemotherapy, or any combination of
these. It is ultimately associated with cognitive
changes due to lack of oxygenation.
Reproductive hormones have a relevant
role in CNS development and are responsible
for gender differences in cognitive test performance. Estrogen receptors exist in multiple locations throughout the brain, especially in regions
involved with attention, memory, and learning,
such as the cerebral cortex, hippocampus, and
amygdala (Boss, Kang, Marcus, & Bergstrom,
2014; Lobo, 2014; Toffoletto, Lanzenberger,
Gingnell, Sundström-Poromaa, & Comasco,
2014). Androgen receptors also are present in
similar areas of the brain (Boss et al., 2014).
Because hormone therapy is aimed at reducing levels of these kinds of hormones, it is not surprising that cognitive changes occur. Although
the cognitive effects of hormone therapy have
been more extensively studied in patients with
breast and prostate cancers, the evidence is still
inconsistent (Batalo, Nagaiah, & Abraham, 2011;
Ganz et al., 2014; McGinty et al., 2014). Chemotherapy is known to cause more rapid drops in
estrogen than women would normally experience during natural menopause. However, the
implication of this accelerated decrease in relation to cognitive function is still not clear (Conroy, McDonald, Ahles, West, & Saykin, 2013;
Vearncombe et al., 2011).

Assessment
Identifying cognitive changes caused by cancer and its treatments is challenging, as stan-

dardized assessment guidelines are lacking, and
various factors independent of cancer and its
corresponding treatments can influence cognitive function. Assessing cognition should therefore be done in concert with a thorough evaluation of the presenting complaint, general and
cancer-specific risk factors, coexisting medical conditions, current medications, pertinent
laboratory values, and social history, as well as
any potential influencing factors as described
in Table 17-2 (Jansen, 2013). A physical examination should note any potential sensory deficits (e.g., hearing, vision), which may influence
neuropsychological test performance. Laboratory testing should include complete blood
count, electrolytes (e.g., calcium, sodium), thyroid level, and liver function. A complete social
history should include the patient’s current living situation and level of social functioning, as
well as educational and occupational accomplishments or failures (Lezak et al., 2012). Family members are a valuable source of information when noting subtle changes in the patient’s
social activities and work habits. Evaluation of
cognitive function requires the use of standardized scaled tests and discrete activities within a
neuropsychological examination to assess specific domains (Lezak et al., 2012).
Test selection should be based on the following factors: specific cognitive domain to be
measured, appropriateness of the test for the
domain being studied, reliability and validity of
the test and availability of normative data, sensitivity and specificity for measuring cancer treatment–related cognitive changes, availability of
parallel forms or resistance to practice effects
for use with repeated measures, and feasibility of instrument for clinical use (Lezak et al.,
2012).
Although a variety of neuropsychological tests have been used to measure cognitive
changes in patients with cancer, most of these
tests were originally designed to assess patients
with significant brain damage (e.g., brain
tumors, stroke, Alzheimer disease). Information regarding tests that are sensitive and spe-
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Table 17-2. Pertinent Components of a Comprehensive Clinical Assessment
Component

Specific Information to Evaluate

Presenting complaint

Duration of problem, primary symptoms, changes over time, impact on daily functioning

Cancer-specific risk
factors

Cancer type, staging, disease trajectory
Presence or absence of paraneoplastic syndromes
Treatment history—surgery (duration, post-operative complications), radiation to CNS (fraction size, total volume), chemotherapy (specific drugs, dose intensity, route, duration of
treatment), hormonal therapy, biologicals and/or targeted therapies
Treatment-related toxicities

Co-morbidities

Chronic fatigue syndrome
Degenerative disorders (e.g., multiple sclerosis)
Dementias (e.g., Alzheimer’s disease, Huntington’s disease, MCI)
Heart disease
Infection (e.g., herpes simplex encephalitis, HIV)
Metabolic and/or endocrine disorders (e.g., diabetes, liver disease, thyroid dysfunction)
Traumatic brain injury
Vascular disorders (e.g., epilepsy, hypertension, migraines, stroke)

Medications

Assess current prescriptions for analgesics (or presence of pain), antidepressants, antiemetics, anti-epileptics, anti-psychotics, immunosuppressants, steroids
Changes in regimens (e.g., drug, dose), drug–drug interactions

Pertinent laboratory
values

CBC (e.g., anemia)
Electrolytes (e.g., calcium, sodium)
Liver function laboratory tests
Thyroid level

Social history

Basic demographics (e.g., age, culture, linguistic ability)
Current living situation and level of social functioning
Highest educational accomplishments or failures (e.g., attentional disorders, learning disabilities)
Lifestyle factors (e.g., alcohol or drug abuse, fatigue, insomnia, nutritional deficiencies [thiamine, vitamin E])
Occupational experience

CBC—complete blood count; CNS—central nervous system; HIV—human immunodeficiency virus; MCI—mild cognitive impairment
Note. From “Cognitive Changes Associated With Cancer and Cancer Therapy: Patient Assessment and Education,” by C.E. Jansen,
2013, Seminars in Oncology Nursing, 29, p. 271. Copyright 2013 by Elsevier Inc. Reprinted with permission.

cific to measure subtle cancer- and cancer
treatment–related cognitive changes is limited
(Jansen, 2013; Jansen, Miaskowski, Dodd, &
Dowling, 2007).
Baseline neuropsychological assessment
prior to the initiation of treatment is necessary to determine if changes occur after treatment. However, changes may be difficult to
assess because they may be subtle (e.g., patients

test within normal limits but lower than nonchemotherapy-treated patients). Preexisting
risk factors also may influence results. The currently available neuropsychological tests may
not assess functional ability or the impact of
cognitive changes or provide clinically significant results.
Other testing considerations are the length
of time needed to complete comprehensive
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batteries and the effects of practice due to
repeated testing (Lezak et al., 2012). Because
many self-report instruments lack validated
data on psychometric appraisal, they may be
more practical for the clinic setting, provide
insight into patients’ perception of their cognitive functioning, and elucidate the impact on
their everyday functioning (Jansen, 2013).

Symptom Management
As much as possible, identification, prevention, and treatment of underlying causes
(e.g., anemia, depression, fatigue, hypertension) should be promoted. The use of steroids
to reduce swelling, as well as minimally invasive surgery and more precise radiation therapy, may manage the cognitive effects of CNS
tumors. Although researchers have evaluated
many medications (e.g., donepezil, erythropoietin, memantine, methylphenidate, modafinil),
no proven pharmacologic interventions are
currently available to prevent or treat cognitive changes (see Figure 17-2). Consequently,
several nonpharmacologic interventions have
been suggested.
Interventional studies have been directed
toward evaluating the impact of antioxidants,
cognitive training, compensatory strategies,
health promotion (e.g., moderate exercise),
neurofeedback, structured rehabilitation, and
restorative activities on cognitive functioning. Thus far, however, only cognitive training
programs (provided either in a group format
or individualized) are likely to be effective in
improving cognitive function in cancer survivors (Von Ah, Jansen, & Allen, 2014; Von Ah,
Storey, Jansen, & Allen, 2013).
Patients should be informed that cognitive
changes are possible side effects of treatment
and, although little is known, studies elucidating this phenomenon, its mechanisms, and
potential interventions are ongoing. Listening to, acknowledging, and validating patient
reports regarding cognitive changes can be

Figure 17-2. Research on Cognitive
Impairment Interventions in Cancer
Survivors
Likely to Be Effective
• Cognitive training: group (Hassler et al., 2010; Poppelreuter et al., 2009; Von Ah et al., 2012)
• Cognitive training: individual (Gehring et al., 2009;
Kesler et al., 2013; Miotto et al., 2013; Zucchella et
al., 2013)
Effectiveness Not Established
• Cognitive-behavioral training (Cherrier et al., 2013;
Ferguson et al., 2007, 2012; Goedendorp et al.,
2014; Locke et al., 2008; McDougall, 2001; McDougall et al., 2011; Sherer et al., 1997)
• Electroencephalography or neurofeedback (Alvarez
et al., 2013)
• Exercise (Baumann et al., 2011; Korstjens et al.,
2006; Reid-Arndt et al., 2012; Schwartz et al., 2002)
• Meditation (Milbury et al., 2013)
• Mindfulness-based stress reduction (Hoffman et al.,
2012)
• Natural restorative environmental (Cimprich, 1993;
Cimprich & Ronis, 2003)
• Qigong (Oh et al., 2012)
• Structured rehabilitation (Rottmann et al., 2012)
• Vitamin E (Chan et al., 2004; Jatoi et al., 2005)
• Pharmacologic approaches
–– Methylphenidate (Bruera et al., 1992; Butler et
al., 2007; Escalante et al., 2014; Gagnon et al.,
2005; Gehring et al., 2012; Gong et al., 2014;
Lower et al., 2009; Mar Fan et al., 2008; Meyers
et al., 1998; Schwartz et al., 2002; Stone & Minton, 2011)
–– Memantine (Brown et al., 2013)
–– Modafinil (Blackhall et al., 2009; Gehring et al.,
2012; Kohli et al., 2009; Lundorff et al., 2009)
–– Donepezil (Jatoi et al., 2005; Shaw et al., 2006)
Effectiveness Unlikely
• Ginkgo biloba (Attia et al., 2012; Barton et al., 2013)
Not Recommended for Practice
• Erythropoiesis-stimulating agents (Chang et al.,
2004; Iconomou et al., 2008; Mancuso et al.,
2006; Mar Fan et al., 2009; Massa et al., 2006;
O’Shaughnessy, 2002; O’Shaughnessy et al., 2005)
Note. From “Evidence-Based Interventions for Cancer- and
Treatment-Related Cognitive Impairment,” by D. Von Ah, C.E.
Jansen, and D.H. Allen, 2014, Clinical Journal of Oncology
Nursing, 18(Suppl. 6), p. 19. Copyright 2014 by Oncology
Nursing Society. Reprinted with permission.
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therapeutic and reduce distress. As discussed
earlier, medical personnel should thoroughly
assess for and address any underlying conditions that may affect cognitive functioning.
It may be helpful to share positive coping
strategies with patients, such as ensuring adequate sleep and rest, pursuing stress-reduction
activities (e.g., physical activity, meditation,
yoga), engaging in brain-stimulating activities (e.g., learning new skills, working on puzzles), developing routines, using reminders
(e.g., daily planner, notes), and asking for help
(Myers, 2013; Von Ah, 2015). Referral to a neuropsychologist may be indicated if cognitive
changes are interfering with everyday functioning (Jansen, 2013).

Conclusion
Cognitive function and its corresponding
neuroanatomic correlates, as well as individual risk factors unrelated to cancer, are well
understood. However, the complexity of cancer- and cancer treatment–related cognitive
changes (with the exception of CNS tumors)
is still unclear. Further investigation of this
phenomenon is ongoing, including identifying its characteristics (e.g., prevalence, onset,
duration) and establishing which neurologic
tests are valid, reliable, sensitive, and specific
enough to detect these changes. Although the
etiology of cognitive changes related to can-
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cer and its treatment is most likely multifactorial, knowledge of these mechanisms is crucial to the development of strategies to prevent
and manage cognitive changes. In the meantime, patients’ concerns should continue to be
addressed with thorough clinical assessments,
screening for risk factors, management of
underlying causes, and practical suggestions to
combat cognitive issues.
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Chapter 17 Study Questions
1. All of the following conditions are known to affect cognitive function EXCEPT:
A. Diabetes mellitus.
B. Psychiatric illnesses.
C. Drug or alcohol abuse.
D. Vitamin C deficiency.
2. What intervention has been shown to be unlikely to be effective in treating cancer-related
cognitive impairment?
A. Ginkgo biloba
B. Vitamin E
C. Methylphenidate
D. Erythropoietin
3. Neuropsychological test performance may be negatively influenced by all of the following
EXCEPT:
A. Stress.
B. Depression.
C. Anxiety.
D. Genetic mutations.
4. What part of the brain is responsible for the consolidation of memories?
A. Frontal lobe
B. Temporal lobe
C. Parietal lobe
D. Occipital lobe
5. A patient with cancer has been continuing to work as a store manager during chemotherapy
and complains of difficulty making decisions. He is demonstrating a deficit in:
A. Attention.
B. Information processing.
C. Executive functioning.
D. Memory.
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Dermatologic
Complications
Pamela Hallquist Viale, RN, MS, CS, ANP

Introduction

Pathophysiology

Chemotherapy is a common treatment for
patients with cancer and is associated with a
variety of side effects. Many of the side effects
and toxicities may be considered dose limiting for some agents or specific to individual therapies; dermatologic or cutaneous
reactions can range from mild to dose limiting as well. These cutaneous toxicities can
be general in nature or very specific and can
present in many different forms. Although
graft-versus-host disease and Stevens-Johnson syndrome may be considered serious dermatologic adverse events, they are not common toxicities. The most common toxicities
include hyperpigmentation and photosensitivity, radiation recall effects, hand-foot syndrome (HFS) or palmar-plantar erythrodysesthesia (PPE), hypersensitivity reactions
(HSRs, i.e., wheals or rash), hair and nail
changes, and extravasation of chemotherapy agents into skin (Viale, 2006). The rapidly increasing number of targeted therapies
has produced dermatologic toxicities that are
unique in both their presentation and management. This chapter will cover the most
frequently seen cutaneous toxicities encountered in the oncology practice setting, as well
as symptom management strategies.

Most conventional chemotherapy agents
are directed toward rapidly dividing cell lines,
creating the commonly seen side effects of
myelosuppression and mucositis. Therefore,
because skin, hair, and nail cells also can
divide rapidly, these tissues are affected by the
chemotherapy agents as well (Kyllo & Anadkat, 2014). Alopecia, or sudden hair loss or
spot baldness, occurs with a variety of chemotherapy and targeted therapy treatments (see
Chapter 15). Exposure to the sun can create
photosensitivity reactions, which are linked to
many different chemotherapy agents. Additionally, sun exposure can worsen the rash associated with targeted therapy agents. Although
many agents can cause rash, the epidermal
growth factor receptor (EGFR) rash is related
to the EGFR inhibitor class of drugs and is specific for them alone. Nail changes can range
from inflammatory effects to total loss of the
nail (onycholysis). HSRs are primarily caused
by the massive release of histamine after exposure to an antigen, with skin reactions ranging
from the appearance of characteristic wheals
and rash to anaphylaxis. Finally, cutaneous
reactions are varied and can be general or specific to certain treatments (Kyllo & Anadkat,
2014).
397
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Side Effects
Radiation Recall and Enhancement
Radiation recall (the “recalling” of a previous radiation skin reaction initiated by the
administration of certain drugs) and radiation enhancement are two different skin
entities (Hird et al., 2008; Kyllo & Anadkat,
2014). Presentation of this skin reaction varies but can generally occur at any time after
cessation of radiation therapy (Kyllo & Anadkat, 2014). Traditional chemotherapy agents
implicated in radiation recall include anthracyclines, cisplatin, taxanes, and gemcitabine
and capecitabine; however, newer agents, such
as vemurafenib and pemetrexed, have been
reported to cause this side effect as well (Boesmans, Decoster, & Schallier, 2014; Forschner et
al., 2014). In approximately one-third of cases,
recall reactions may occur in skin sites differing from prior radiation sites, particularly with
gemcitabine (Burris & Hurtig, 2010). Radiation enhancement occurs when radiation therapy and certain chemotherapy agents are given
within close periods of time, usually one week
(Kyllo & Anadkat, 2014). Many agents have
been implicated in radiation enhancement,
including bleomycin, doxorubicin, 5-fluorouracil (5-FU), and methotrexate (Chan et al.,
2014; Salvo et al., 2010). Treatment is largely
symptomatic, with attempts to carefully schedule therapies to minimize effects.

Alopecia
Nonscarring alopecia occurs as two different entities: telogen effluvium and anagen effluvium. Telogen effluvium is most frequently seen in patients receiving treatment
with 5-FU and methotrexate (Kyllo & Anadkat,
2014). Effluvium is hair shedding and refers
to a loss of more than 100 hairs a day over a
shorter time period versus alopecia, considered
a marked reduction in the density of hair, usually 30% (Kanwar & Narang, 2013). Acute telogen effluvium usually refers to hair loss lasting

less than six months, whereas chronic telogen
effluvium refers to shedding lasting longer
than six months. Chemotherapy can cause anagen effluvium, with profound hair loss caused
by the agents’ impairment of mitotic activity
of the hair follicle (Kanwar & Narang, 2013).
This type of hair loss usually occurs within two
to four weeks of drug exposure (Kyllo & Anadkat, 2014; Yun & Kim, 2007). Hair changes
can present as thinning (as may be seen with
EGFR inhibitor therapy) to complete hair loss
(as experienced by patients receiving anthracycline or paclitaxel therapy) and generally are
considered reversible, but hair regrowth may
be different in color or texture (Kyllo & Anadkat, 2014). Changes in hair growth also can
occur with targeted therapy agents, and color
and texture can be altered (Choi, 2014). See
Chapter 15 for a detailed discussion of alopecia.

Hyperpigmentation and
Photosensitivity
Hyperpigmentation occurs commonly with
many chemotherapy agents, appearing as
focused skin color changes or diffuse changes
throughout the skin (Kyllo & Anadkat, 2014).
Hyperpigmentation can involve the nail beds,
oral mucosa, and hands and feet, or can even
trace along the vein path itself. Most hyperpigmentation skin effects will resolve within several months after treatment, and time to onset
varies with different drugs (Kyllo & Anadkat, 2014). Agents most frequently implicated
in hyperpigmentation include mitotic inhibitors, alkylating agents, and antitumor antibiotics (Viale, 2006). Exposure to the sun (and
photosensitivity) can enhance hyperpigmentation changes and occurs with many agents,
including EGFR inhibitors. Patients should be
instructed to avoid sun exposure, particularly
after treatment with 5-FU, doxorubicin, bleomycin, dactinomycin, dacarbazine, hydroxyurea, and vinblastine. Severe skin reactions
can occur after high-dose methotrexate as well
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(Viale, 2006). Patients should be encouraged
to wear protective clothing and a hat and to use
sunscreen to provide additional protection.
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Figure 18-1. Grade 2 Hand-Foot Syndrome
Reaction—Plantar

Palmar-Plantar Erythrodysesthesia
PPE and HFS essentially refer to the same
phenomenon. Symptoms of PPE usually consist of a painful, erythematous skin change to
the soles of the feet and palms of the hands,
with localized areas of painful hyperkeratosis in areas associated with pressure or friction (Kyllo & Anadkat, 2014). PPE usually presents as areas of localized hyperkeratosis with
necrosis of keratinocytes and lymphohistiocytic infiltrates (Lacouture, Reilly, Gerami, &
Guitart, 2008). The changes then can proceed
to desquamation with blisters and skin breakdown, necessitating drug cessation or dose
reduction for some patients (see Figures 18-1
and 18-2). Although the pathophysiology of
PPE is not completely understood, it is commonly thought to be related to capillary rupture occurring while walking or during other
weight-bearing activity. This creates an inflammatory reaction in the affected area, possibly related to the release of chemotherapy in
those locations (Wilkes & Doyle, 2005). The
use of capecitabine, an oral fluoropyrimidine,
provides a longer exposure time of tissues to
drug (similar to continuous infusion of 5-FU),
which causes a higher incidence of PPE (Madi
et al., 2012). PPE is a dose-limiting side effect
of both capecitabine and liposomal doxorubicin, and careful assessment and management
are needed, often requiring dose adjustment or
cessation.
Targeted therapies may cause dermatologic
complications, including PPE. Sorafenib, a
multitargeted tyrosine kinase inhibitor therapy,
is known to cause PPE, albeit with more significant peeling than the symptoms associated with
capecitabine or other therapies. Desquamation
is more frequently seen with sunitinib (Lacouture et al., 2008). Both sorafenib and sunitinib
can produce hyperkeratosis, but the phenom-

Note. Image courtesy of Laura Zitella. Used with permission.

Figure 18-2. Grade 2 Hand-Foot Syndrome
Reaction—Palmar

Note. Image courtesy of Pamela Viale. Used with permission.
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enon is more common with sorafenib (Escudier et al., 2007). Vemurafenib, a BRAF inhibitor,
has also produced dermatologic toxic effects
similar to sorafenib-associated PPE (Huang,
Hepper, Anadkat, & Cornelius, 2012). In addition, this agent has been associated with the
onset of squamous cell carcinomas when used
in the treatment of patients with metastatic
melanoma (Huang et al., 2012).
Treatment strategies for dermatologic complications include dose adjustments or cessations, with recommendations for the generous use of emollient therapy and avoidance
of activities that may increase symptoms (such
as increased pressure to palms and soles and
immersion in hot water). Local application of
ice packs was found to be helpful to decrease the
incidence of PPE in patients receiving pegylated
liposomal doxorubicin (Mangili et al., 2008).
Topical steroids have been recommended for
some patients to reduce inflammation. Different pharmacologic treatments, such as pyridoxine (vitamin B6), have been employed with varying successes, and most evidence is from either
small trials or case reports only (Kyllo & Anadkat, 2014; Rossi & Catalano, 2007). In most
cases, symptoms will resolve within three to four
weeks after cessation of treatment. ChavarriGuerra and Soto-Perez-de-Celis (2015) recently
reported an unusual case in which a woman
receiving capecitabine and bevacizumab lost the
fingerprints of her thumb and fingers.
Oncology nurses are crucial for educating
patients regarding the signs and symptoms of
PPE and the particular importance of prompt
reporting of symptoms while on oral therapies,
as these effects often appear while patients
are at home. Nurses should carefully assess
patients’ palms and the soles of their feet at
each clinic visit, as differing grades of toxicity
may exist for both affected sites.

Nail Changes
Many chemotherapy agents and certain targeted therapies are known to cause changes to

the nail or nail bed. The nail is made of the nail
plate, bed, hyponychium, and proximal and lateral nail folds (Hinds & Thomas, 2008). The
plate is normally affixed to the nail bed to the
level of the hyponychium, and the proximal
and lateral nail folds form a barrier to infections and provide protection. Normal fingernail growth takes 6 months, versus 12 months
for toenail formation (Hinds & Thomas, 2008).
Interruption of nail bed growth can cause
the appearance of white lines across the nail
beds, called Mees’ lines, or grooves and lines,
called Beau’s lines, which may be cosmetically uncomfortable but usually are not painful (Kyllo & Anadkat, 2014). Complete onycholysis (loss of the nail) can occur, as well as
hyperpigmentation changes and subungual
hemorrhages (bleeding under the nail bed)
(Hinds & Thomas, 2008). Onycholysis can
occur with anthracyclines, taxanes, and topical
5-FU (Brant, Marrs, & Newton, 2004). The taxanes (docetaxel and paclitaxel) are associated
with hemorrhagic onycholysis and nail loss; ixabepilone can cause this type of damage as well
(Capriotti et al., 2015). The documented incidence of nail toxicities with taxanes is 0%–44%
(Minisini et al., 2003). The incidence of brittle
nails and nail color changes in patients receiving vemurafenib has been reported as 7%
(Choi, 2014).
Changes in the proximal nail fold can occur
with taxanes, methotrexate, mitoxantrone,
and EGFR inhibitor agents. Paronychia (erythema, inflammation, and pain in the nail
folds) has been noted in approximately 12%–
16% of patients taking EGFR inhibitor therapy and can be exudative in nature (Kyllo &
Anadkat, 2014). The syndrome generally takes
approximately eight weeks to manifest. Topical steroids, mupirocin, and doxycycline have
been employed in the treatment of paronychia,
reducing inflammation and infectious sequelae
(Gilbar, Hain, & Peereboom, 2009). Paronychia also responds to drug cessation, with
many patients successfully rechallenged without recurrence of the side effect. Chemother-
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apy-induced nail changes are common and can
affect patients’ quality of life (Miller, Gorcey,
& McLellan, 2014). The use of cryotherapy
(using frozen gloves or socks) has been studied in patients receiving taxanes and has been
found to be helpful in prevention of nail toxicity (Gilbar et al., 2009). Although cryotherapy has demonstrated reduction in nail adverse
effects, the use of scalp cooling for hair loss has
not been widely accepted because of concern
over scalp metastasis (Komen, Smorenburg,
Van Den Hurk, & Nortier, 2013). Oncology
nurses play important roles in the assessment
and management of nail bed toxicities by promoting prevention of infection and educating
patients regarding the natural timing of these
effects.

Rash
General skin rashes may appear as mild,
acne-like eruptions to more serious, even lifethreatening, presentations with many different chemotherapy agents (Rosen et al., 2014).
Purpuric rashes have been reported with bortezomib therapy in case reports, and erythema
multiforme has occurred with specific agents as
well (Viale, 2006). The BRAF inhibitors (vemurafenib and dabrafenib) are noted to have significant cutaneous side effects (Choi, 2014).
Patients receiving vemurafenib have experienced rash, usually pruritic in nature and
maculopapular in appearance (Lacouture et
al., 2013). Vemurafenib-associated dermatologic events usually are manageable and rarely
require dose interruptions (Lacouture et al.,
2013). Management strategies include steroid
creams, oral antihistamines, oral steroids for
grade 2 rash, and pain control as appropriate
(Lacouture et al., 2013). Squamoproliferative
and keratinocytic lesions are seen with BRAF
inhibitors, where 49%–85% of patients reportedly experience benign keratinocytic growths
(Choi, 2014). More concerning, squamoproliferative growths occur in 4%–31% of patients
receiving therapy with vemurafenib, requiring
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removal and ongoing skin surveillance examinations to monitor for further involvement
(Choi, 2014).
Ipilimumab is an anti–cytotoxic T-lymphocyte antigen-4 (CTLA-4) immune-checkpoint
molecule used in melanoma treatment. However, this agent produces dermatologic toxicity
in the form of maculopapular rash in 10%–50%
of patients (Scarpati et al., 2014). This rash can
be pruritic in nature, and treatment with topical or systemic corticosteroids may be appropriate. Patients are urged to avoid sun exposure
and use broad-spectrum sunscreen prophylactically. With severe presentation, a dermatology consult with consideration of biopsy is recommended (Fecher, Agarwala, Hodi, & Weber,
2013). In some patients, rash with dermal
ulceration (or Stevens-Johnson syndrome) has
occurred, requiring permanent cessation of the
drug (Scarpati et al., 2014). The larger class of
EGFR inhibitor agents can produce the EGFR
inhibitor–associated rash, which is considered
a significant side effect of treatment with those
agents. EGFR inhibitor–associated rash can be
dose limiting in its severity.
Dermatologic toxicities are extremely common with EGFR inhibitor agents. Dermatologic
events associated with EGFR inhibitors are not
limited to rash and may include dry skin (or
xerosis), periungual inflammations (or paronychia), and alopecia of the scalp with abnormal growth of the eyelashes (Lynch et al.,
2007). However, papulopustular rash represents a potential marker of patient response to
therapy and usually manifests early after initiation of therapy. As the EGFR inhibitors exert
their antitumor effects, they interfere with the
normal activity of the follicular and interfollicular epidermal growth signaling pathway, creating the dermatologic toxicities specific to
this class of therapy. Patients receiving EGFR
inhibitors experience changes in epidermalderived tissues, causing damaged keratinocytes,
and changes in the expression of chemokines.
These changes lead to recruitment of inflammatory cells and cause injury to the cutaneous
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tissue, producing rash and periungual inflammation (Melosky et al., 2015).
Assessment and grading of the EGFR inhibitor–associated rash is critical for nurses to strategize potential treatments. The most commonly used grading system for acneform rash
is the National Cancer Institute’s Common Terminology Criteria for Adverse Events (National
Cancer Institute Cancer Therapy Evaluation
Program, 2010). The development of photo
libraries can aid clinicians in accurate identification of the phases of EGFR inhibitor–associated rash.
Because EGFR inhibitor–associated rash
may be considered a surrogate marker of efficacy, its appearance is important. However,
because therapy must be interrupted or dose
reduced with a continued severity of rash, it
must be managed to reduce symptoms and
keep patients on therapy as long as response
to treatment is noted. Although no identified
“gold standard” therapeutic approach exists
for EGFR inhibitor–associated rash, many therapies have been used to treat this side effect
(Heidary, Naik, & Burgin, 2008). Figure 18-3
outlines possible management strategies. A
proactive approach has been proposed by several clinicians, and the National Comprehensive Cancer Network® has released a task force
paper reporting on possible management strategies for decreasing the severity of skin rash
(Burtness et al., 2009; Lynch et al., 2007).
Protection against the sun with maximal SPF
products and moisturizers is critical to reduce
symptoms related to EGFR inhibitor–induced
rash, and these strategies should be employed
early in treatment. Application of alcohol- and
perfume-free emollient creams twice daily is
recommended as a preventive strategy (Melosky
et al., 2015).
Colloidal oatmeal lotion can be effective
in reduction of symptoms associated with the
rash, and a randomized, double-blinded trial
confirmed that minocycline (a tetracycline
analog) was effective in reducing the number of facial lesions associated with cetuximab

rash (Alexandrescu, Vaillant, & Dasanu, 2007;
Scope et al., 2007). The 2008 STEPP (Skin Toxicity Evaluation Protocol With Panitumumab)
trial included 95 patients and reported efficacy
with doxycycline given proactively versus reactively for treatment of EGFR inhibitor–associated rash (Amgen Inc., 2008). The addition of a
topical steroid, moisturizer, and sun protectant
also was noted to be helpful in the trial participants. Proactive therapy reduced the incidence
of grade 2 or higher skin toxicities by approximately 50% compared to patients treated reactively (Amgen Inc., 2008). The recommended
dose of oral minocycline is 100 mg twice daily
for four weeks (Melosky et al., 2015). Lacouture et al. (2011) recommended doxycycline
as the preferred therapy for patients with renal
impairment; minocycline is considered less
photosensitizing.
Patients receiving radiation and EGFR
inhibitor therapy may experience increased
incidences of radiation dermatitis, progressing from erythema and desquamation to skin
necrosis or ulceration (Lacouture et al., 2011).
Keeping the irradiated area clean and dry is
essential, with gentle cleansing of the area.
High-potency topical corticosteroids may also
be beneficial. Prompt recognition and management of suspected infection is critical (Lacouture et al., 2011).
Oncology nurses are vital to the assessment
and management of patients with EGFR inhibitor–associated rash. A significant financial
impact is associated with the diagnosis and
treatment of this rash (Eaby-Sandy, Grande, &
Viale, 2012). Therefore, education regarding
appropriate treatment strategies, coupled with
support, can help patients maintain therapy.
Early intervention is essential and may keep
patients on therapy for longer periods of time
(Lacouture et al., 2011; Melosky et al., 2015).

Extravasation
Oncology nurses are specially trained in
the administration of chemotherapy agents.
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Figure 18-3. Suggested Management Strategies for Epidermal Growth Factor Receptor (EGFR) Rash
Figure A. Mild EGFR Rash
Possible care strategies
• Mild soaps
• Protective sun cream
• Emollients
• Clindamycin gel
• If necessary, steroid cream
• Tetracycline analogs (doxycycline or minocycline); proactive
treatment suggested
• Colloidal oatmeal lotion
Figure B. Moderate EGFR Rash
Possible care strategies
• Mild soaps
• Protective sun cream
• Emollients
• Clindamycin gel
• If necessary, steroid cream
• Tetracycline analogs (doxycycline or minocycline)
• Colloidal oatmeal lotion

Figure C. Severe EGFR Rash
Possible care strategies
• Mild soaps
• Protective sun cream
• Emollients
• Clindamycin gel
• If necessary, steroid cream or consideration of short course of
oral steroids
• Tetracycline analogs (doxycycline or minocycline)
• Colloidal oatmeal lotion

Note. Based on information from Alexandrescu et al., 2007; Amgen Inc., 2008; Lynch et al., 2007; Scope et al., 2007.
Images courtesy of Pamela Viale. Used with permission.
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The Oncology Nursing Society (ONS) guidelines specifically note optimal administration
methods for chemotherapy and management
strategies for extravasation (Polovich, Olsen,
& Lefebvre, 2014). Avoidance of extravasation is extremely important, as many agents
can injure the skin if they leak out of the vessel into the surrounding skin (see Figure
18-4). Despite use of appropriate administration techniques, extravasation can occur. The
importance of informing patients regarding
the risk of vesicant chemotherapy and the
possibility of extravasation has been recognized in court decisions; therefore, oncology
nurses should include extravasation in their
patient education regarding chemotherapy
treatment (Schulmeister, 2008). Although
the incidence of extravasation in patients
receiving chemotherapy has been estimated
to be approximately 0.1%–7%, this estimate may be lower than the actual numbers
because it is thought that many cases are not
reported (Pérez Fidalgo et al., 2012).
Tissue damage may be related to the agent
extravasated. Risk factors also include a limited
vein selection, the size and type of vein chosen for the infusion of drug, comorbid condi-

Figure 18-4. Extravasation of Vinblastine

Note. Image courtesy of Pamela Viale. Used with permission.

tions, and an alteration in mental status of the
patient (Polovich et al., 2014). Although many
chemotherapy agents fall into the vesicant category, some agents are capable of causing damage through their irritant properties, and the
amount of chemotherapy extravasated can be
a factor in ultimate tissue damage as well (Barbee, Owonikoko, & Harvey, 2014). Taxanes in
particular have the potential to cause significant tissue injury if extravasated (Barbee et al.,
2014).
Initial management includes early treatment, and an extravasation kit with appropriate materials should be considered (Pérez
Fidalgo et al., 2012). Discontinuation of drug
infusion and an attempt to aspirate the drug
from tissue, if possible, are recommended
(Kyllo & Anadkat, 2014). The use of antidotes for amelioration of symptoms related
to extravasation is controversial, but cooling
of the site combined with conservative therapy has been used for some agents (anthracyclines), whereas others require the application of heat (plant alkaloid agents). The
U.S. Food and Drug Administration approval
of dexrazoxane for the treatment of anthracycline extravasation offers an additional
treatment strategy to minimize the potential
damage that can occur with this side effect
(Schulmeister, 2008). Although the mechanism of action is unknown, the therapy is a
three-day treatment infused over one to two
hours each day and given in a large vein in
an area away from the site of the original
extravasation (Schulmeister, 2008). Subcutaneous corticosteroids are not recommended
(Pérez Fidalgo et al., 2012). European guidelines report benefit in the use of sodium thiosulfate for mechlorethamine extravasation
and topical dimethyl sulfoxide was found to
be helpful in the treatment of anthracycline
extravasation (Pérez Fidalgo et al., 2012).
Hyaluronidase has been used for extravasation of plant alkaloids (Schulmeister, 2008).
The use of best practices is recommended to
avoid extravasation, but inadvertent extrava-
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sation may occur despite this. Prompt recognition and early intervention are important
to reduce potential tissue damage. Accurate
and thorough documentation of the event
by oncology nurses is essential (Gonzalez,
2013).

Hypersensitivity Reactions
Almost any chemotherapy agent has the
potential to cause an HSR. Hypersensitivity can
be termed as either an anaphylactic or an anaphylactoid reaction. Anaphylaxis is systemic with an
immediate HSR reaction from immunoglobulin E (IgE) and mast cell interactions, resulting
in an antigen–antibody reaction with a massive
release of histamine (Gobel, 2005). Anaphylactoid reactions are not mediated by IgE and are
related to the release of cytokines. This reaction is most often associated with monoclonal
antibodies (Kang & Saif, 2007). The nurse’s
response to both is essentially the same, and
the physical manifestations can be the same as
well. Rechallenge often is possible with mild to
moderate monoclonal antibody reactions. The
general incidence of a severe HSR is approximately 5%, but individual agents may have
much higher incidences (Lenz, 2007).
The timing of HSRs can vary as well. Platinum agents typically cause reactions after
repeated doses of therapy, whereas taxanes
almost always produce reactions on the first
or second infusion (Lenz, 2007). Ixabepilone,
approved in the treatment of metastatic breast
cancer, has a 1% incidence of severe HSR,
including anaphylaxis (Bristol-Myers Squibb
Co., 2015). Some patients can be retreated
with appropriate premedication. Kolliphor®
EL (formerly Cremopher EL®), the diluent
used with paclitaxel for solubility, frequently
causes severe HSRs. Patients with a history of
reaction to this agent should avoid using it
again.
Monoclonal antibodies, which are made
from fully murine (mouse), partial murine
(either chimeric or humanized), or fully
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human sources, frequently produce HSRs on
the first exposure to the agent. The mechanism
of action for infusion reactions associated with
monoclonal antibodies is not entirely clear, but
the degree of antibody humanization affects
the frequency of infusion reactions, with mouse
and chimeric antibodies most often implicated (Thompson et al., 2014). Trastuzumab is
an important part of the armamentarium for
breast cancer, but the literature reports a 0.7%–
40% incidence of infusion-related reactions in
patients receiving the agent (Thompson et al.,
2014).
Infusion-related HSRs can be fatal for
some patients; therefore, it is not surprising
that oncology nurses are frightened of having patients experience one (Winkeljohn &
Polovich, 2006). Different strategies to identify patients at risk for HSRs include the use
of skin prick tests or intradermal skin testing
(Liccardi et al., 2006). Desensitization protocols have been used with success reported
in certain populations of patients receiving platinum agents (Confino-Cohen, Fishman, Altaras, & Goldberg, 2004). Monoclonal antibody infusion reactions often can be
managed by slowing the infusion rate and
administering medications to treat the reaction (Kang & Saif, 2007). Although signs of
hypersensitivity can include the appearance
of wheals or skin rash, a patient suffering
an HSR may experience myriad symptoms,
including respiratory symptoms (stridor and
wheezing), cardiovascular symptoms (hypotension, hypovolemia, intravascular volume
loss), and gastrointestinal symptoms (pain,
vomiting, diarrhea) (American Heart Association, 2005). The ONS guidelines call for
specific management of HSRs, including
cessation of chemotherapy, maintenance of
IV fluids, and monitoring of vital signs with
appropriate resuscitative equipment nearby
(Polovich et al., 2014). Administration of
oxygen and emergency medications and
maintenance of airway are important components of the reaction of the oncology nurses
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(Gobel, 2005; Lenz, 2007). Documentation
of events is crucial.

tant role in the management of dermatologic
effects related to cancer treatment.

Conclusion
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Chapter 18 Study Questions
1. Dermatologic complications range from distressing and uncomfortable to unsightly or fatal.
Palmar-plantar erythrodysesthesia (PPE, hand-foot syndrome) is a painful, erythematous
skin change seen on the soles of the feet and the palms of the hands. Although uncomfortable, PPE often improves with:
A. The use of foot soaks in hot water.
B. Oral steroid treatment.
C. Complete bed rest.
D. Emollient therapy and avoidance of pressure-bearing activities.
2. Which of the following statements is true?
A. Nail toxicities occur 100% of the time in patients receiving taxanes.
B. The appearance of white lines or grooves in the fingernails and toenails of patients
receiving chemotherapy signals that complete loss of the nail will occur.
C. Paronychia refers to bloody collections under the nail beds.
D. Normal fingernail growth takes 6 months, versus 12 months for toenail formation.
3. Dermatologic events associated with epidermal growth factor receptor (EGFR) inhibitor
agents are not limited to rash; practitioners also may see:
A. Dry skin (xerosis).
B. Periungual inflammations.
C. Alopecia of the scalp.
D. Abnormal growth of the eyelashes.
E. All of the above.
4. The best treatment for an EGFR inhibitor–associated rash is to:
A. Treat the rash as soon as it appears.
B. Protect the skin with an SPF 15 product.
C. Apply a perfumed lotion to moisturize dry skin.
D. Treat patients proactively to reduce symptoms and keep patients on therapy as long as
necessary.
5. Extravasation refers to the accidental infusion of a substance out of the vessel into the surrounding skin. Despite best practices, accidental extravasation can occur. The nurse should:
A. Initially manage an extravasation with early treatment.
B. Have an extravasation kit readily available.
C. Use antidotes for specific drug extravasations, although the practice is still considered
controversial.
D. Use cooling for anthracycline extravasations as appropriate.
E. Thoroughly document the event.
F. All of the above.
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Introduction

(2000) noted that “fatigue is perceived as a loss,
a deficit, a lack or inability as the result of an
exertion or excess, a response to a stimulus” (p.
38). Both definitions imply a temporal relationship between exertion and fatigue, in which
fatigue is present after exertion. CRF is different. The purpose of this chapter is to delineate
the difference between the more ubiquitous
experience of fatigue and that experienced by
individuals diagnosed with cancer.
CRF is the most common and most distressing symptom reported by patients with cancer, even more distressing than pain (Barsevick et al., 2010; Weis & Horneber, 2015).
CRF is often debilitating, relentless, misinterpreted, frustrating, and discouraging. Patients
have described CRF as different from previous
experiences with fatigue in its intensity, severity, sudden onset, and physical, social, emotional, and cognitive impact (Scott, Lasch,
Barsevick, & Piault-Louis, 2011). For example,
Barsevick, Whitmer, and Walker (2001) quoted
a patient’s description of the experience: “The
fatigue was so debilitating that there are days
that to turn the pages of the newspaper was
more than I could do” (p. 1367). Similarly,
Wu and McSweeney (2007) reported a patient
describing CRF:
I couldn’t overcome it. I couldn’t
force myself . . . the fatigue was
overwhelming . . . I couldn’t make
myself do things anyway during cer-

Fatigue, like other cancer-related symptoms,
is a subjective phenomenon commonly experienced by both ill and healthy people. Many
illnesses, from the common cold to congestive heart failure, are associated with the experience of fatigue, and in some illnesses (e.g.,
anemia, chronic fatigue syndrome), fatigue is a
presenting and diagnostic symptom. Additionally, interventions to treat many diseases, from
surgery to drug therapy, result in fatigue. Consequently, nurses are familiar with fatigue from
both personal experiences and from providing care to patients across specialties and settings. Because of the universal experience of
fatigue and the severity of other acute symptoms related to cancer treatment, cancerrelated fatigue (CRF) was generally ignored by
oncology clinicians and patients for many years
(Stasi, Abriani, Beccaglia, Terzoli, & Amadori,
2003). Additionally, CRF has been consistently
underreported and therefore undertreated
because of a lack of consensus and empirically
based evidence related to methods to measure,
define, and effectively treat it (Minton & Stone,
2009).
The Oxford dictionary defines fatigue as
“extreme tiredness typically resulting from
mental or physical exertion or illness.” The
term is derived from the Latin fatigare, meaning to tire out (“Fatigue,” n.d.). Winningham
411

412

■

CANCER BASICS, SECOND EDITION

tain phases of it. So it was just overwhelming and it . . . kind of took
over my life. (p. 121)
Despite these poignant descriptions
from patients with cancer, CRF is still routinely overlooked and undertreated by clinicians (Mitchell et al., 2014; Weis & Horneber, 2015). Patients consider CRF “a symptom
to be endured” (Vogelzang et al., 1997) and
do not perceive that healthcare providers are
able to help them deal with CRF (Mitchell et
al., 2014; Wu & McSweeney, 2007). This chapter will detail the definition, prevalence, etiology, pathophysiology, assessment, and treatment of CRF, as well as the role of oncology
nurses in the identification and modification
of the CRF experience.

Definition
Part of the complexity of identifying and
managing CRF results from the lack of consensus regarding the definition of CRF. The
National Comprehensive Cancer Network®
(NCCN®, 2015) defines CRF as a “distressing,
persistent, subjective sense of physical, emotional, and/or cognitive tiredness or exhaustion related to cancer or cancer treatment that
is not proportional to recent activity and interferes with usual functioning” (p. FT-1). This
definition recognizes four significant components of CRF. The first component is the quality of CRF, described as distressing and persistent. The quality of CRF is distinctly different
from fatigue experienced by healthy people.
Second, CRF, experienced as tiredness or
exhaustion that can be physical, emotional, or
cognitive, must be related to cancer. The next
component of the NCCN definition identifies
a key difference from other fatigue in that CRF
is not proportional to activity. CRF has been
noted to arise suddenly and unexpectedly at
times and to be persistent despite rest. The last
component of the definition specifies that CRF
interferes with functioning.

Although the NCCN definition is comprehensive and commonly accepted, other definitions include additional components, and
some discrepancies exist (see Table 19-1). For
example, the National Cancer Institute (NCI)
definition adds the acute versus chronic nature
of CRF (NCI, n.d.). Stone and Minton (2008)
reported that patients with cancer and survivors
may report persistent fatigue and yet continue
to function, which according to the NCCN definition would exclude them from a CRF diagnosis. The Common Terminology Criteria for
Adverse Events (CTCAE) omits several components found in most CRF definitions, and
the grading criteria include fatigue relieved
by rest, a criterion inconsistent with most definitions of CRF, and activity interference (NCI
Cancer Therapy Evaluation Program, 2010),
which would again eliminate those who experience CRF yet continue to function. An alternate diagnostic criteria proposed by the Fatigue
Coalition requires experience of fatigue that
lasts for at least two weeks as a result from cancer or cancer treatment, is not related to psychiatric conditions, and includes at least 5 of 10
reported symptoms, including weakness; problems with concentration, motivation, and sleep;
emotional reactions to fatigue; difficulty completing or beginning tasks; memory problems;
and malaise (Weis & Horneber, 2015).
CRF generally is considered a subjective symptom, such as nausea, pain, insomnia, and depression, but it is undeniably multidimensional and
multifactorial (Barsevick et al., 2010; Stone &
Minton, 2008; Wang, 2008). Regardless of how
it is defined, CRF is one of the “most prevalent
and distressing long-term effects of cancer treatment, significantly affecting patients’ quality of
life” (Bower et al., 2014, p. 1842).

Prevalence
Establishing the prevalence of CRF is complicated because of the lack of a consistent definition, the variety of methods used to measure
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Table 19-1. Definitions of Cancer-Related Fatigue
Organization/Source

Definitions

Cancer.Net (2016)

“A persistent feeling of physical, emotional, or mental tiredness or
exhaustion related to cancer and/or its treatment”

Common Terminology Criteria for Adverse
Events [v.4.03] (National Cancer Institute Cancer Therapy Evaluation Program,
2010, p. 22)

“A disorder characterized by a state of generalized weakness with a pronounced inability to summon sufficient energy to accomplish daily activities”

European Association of Palliative Care
(Radbruch et al., 2008, p. 13)

“A subjective feeling of tiredness, weakness or lack of energy”

National Cancer Institute (n.d.)

“A condition marked by extreme tiredness and inability to function due to
lack of energy. Fatigue may be acute or chronic.”

National Comprehensive Cancer Network
(2016, p. FT-1)

“A distressing, persistent, subjective sense of physical, emotional, and/or
cognitive tiredness or exhaustion related to cancer or cancer treatment
that is not proportional to recent activity and interferes with usual functioning”

Stone and Minton (2008, p. 1097)

“A subjective sensation that is disproportional to the widely recognized
feeling of being tired. . . . It is characterized by being pervasive and not
relieved by rest.”

Weis and Horneber (2015, p. 3)

“A self-recognized phenomenon that is subjective in nature and experienced as a feeling of tiredness or lack of energy that varies in degree,
frequency, and duration, which is not proportional to physical activities,
and not relieved by sleep or rest”

CRF, and differences related to the patient experience of CRF across the cancer experience.
When compared to the general population,
patients with cancer, even patients without anemia, experience significantly more fatigue (Cella,
Lai, Chang, Peterman, & Slavin, 2002). Four systematic reviews (Abrahams et al., 2016; Prue,
Rankin, Allen, Gracey, & Cramp, 2006; Servaes,
Verhagen, & Bleijenberg, 2002; Stasi et al., 2003)
and a meta-analysis (Kreissl et al., 2016) reported
CRF prevalence. When compared to healthy
controls, patients with cancer report significantly
higher frequency and severity of fatigue (Prue et
al., 2006; Servaes et al., 2002). Prevalence during cancer treatment ranged from 39% reporting significant fatigue to 50%–90% reporting the
experience of fatigue (Kreissl et al., 2016; Prue
et al., 2006). The prevalence of severe post-treat-

ment fatigue was 27% in breast cancer survivors
(Abrahams et al., 2016), and prevalence of posttreatment fatigue in patients with Hodgkin lymphoma was 34%–76% (Kreissl et al., 2016). Most
studies with baseline measures of fatigue found
significantly more fatigue mid-treatment and
post-treatment compared to pretreatment levels
(Servaes et al., 2002); however, fatigue in patients
with lymphoma was higher at baseline (76%–
83%) than at the end of treatment (36%–47%)
or after treatment (Kreissl et al., 2016).

Cancer-Related Fatigue Across
the Cancer Experience
CRF occurs in all stages of cancer survivorship,
beginning with fatigue as an initial symptom
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leading to diagnosis and continuing through
end-of-life care (Weis & Horneber, 2015). Estimates of CRF prevalence varies by stage of survivorship, with highest prevalence reported during active treatment (see Table 19-2). Although
CRF is expected during cancer treatment, levels
of fatigue may fluctuate over the course of treatment (de Jong, Kester, Schouten, Abu-Saad, &
Courtens, 2006; Prue et al., 2006; Weis & Horneber, 2015). CRF during treatment also predicts
post-treatment fatigue. CRF has been found to
persist for many years after treatment (Weis &
Horneber, 2015), but the number of years it persists is difficult to approximate because of the relatively short follow-up in most studies. A longitudinal study of breast cancer survivors found that
34% of participants reported elevated fatigue
persisting 5–10 years after treatment (Bower
et al., 2006). A 2002 literature review reporting on 13 studies (mean time since treatment
of 9 months to 12 years) demonstrated persistent CRF in multiple diagnostic groups (Servaes
et al., 2002). CRF is also highly prevalent in palliative and end-of-life settings (Keeney & Head,
2011). Wide individual variation and even diurnal patterns of CRF have been reported (Dhruva
Table 19-2. Reported Prevalence of CancerRelated Fatigue by Stage of Cancer
Survivorship
Stage of Survivorship
Diagnosis (Stasi et al., 2003)
Treatment (Stone & Minton, 2008)

Reported
Prevalence (%)
50–75
90

• Chemotherapy (Stasi et al.,
2003)

80–96

• Radiation (Stasi et al., 2003)

60–93

Post-treatment (Stone & Minton,
2008)

19–38

• Long-term survivorship (Weis &
Horneber, 2015)

25–35

Palliative care (Stone & Minton,
2008)

78

et al., 2010), as well as a model that depicts a
linear progression of CRF occurring in stages of
tiredness, fatigue, and exhaustion (Olson, Krawchuk, & Quddusi, 2007).
CRF occurs throughout the cancer experience and affects a significant number of
patients. The distressing and prevalent experience of CRF requires the attention of clinicians to teach patients to recognize CRF and
to monitor changes in CRF, to assess for CRF at
each patient encounter even during long-term
survivorship, and to consistently inquire about
patient adherence to and efficacy of suggested
treatments.

Etiology
CRF etiology models involve complex, multifactorial processes that include physical, emotional, and cognitive components (Horneber,
Fischer, Dimeo, Rüffer, & Weis, 2012). Commonly identified components include comorbidities, stress, sleep disorders, tumor mediation, treatment modalities, metabolic or
hormonal changes, mood disorders, anemia, inflammation, or deconditioning (Barsevick et al., 2010; Weis & Horneber, 2015). For
example, depression is associated with fatigue
in people who are healthy, people diagnosed
with cancer, and people diagnosed with other
chronic illnesses. But while treatment with
antidepressants has shown improvements in
mood, antidepressant therapy has not demonstrated effectiveness in the treatment of
CRF (Mitchell et al., 2014; Stone & Minton,
2008). Similarly, sleep disorders, including
sleep apnea, periodic limb movement, or frequent nighttime awakening, may be caused by
comorbid conditions in patients with cancer
or may be a result of cancer treatment (e.g.,
frequent awakening due to hydrating treatment protocols), but CRF is not simply caused
by insomnia because in some studies improvement in sleep did not necessarily relieve
fatigue (Stone & Minton, 2008).
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The exact etiology of CRF is unknown, and
a rational approach to treatment will be elusive until the causes are clarified. However,
an understanding of factors found to increase
the risk of CRF and the suspected underlying
pathophysiology of CRF offer clues to causation and will be discussed in the following section.

Risk Factors
Risk factors have been identified that contribute to the experience of CRF. These risk
factors should be considered when developing effective treatment strategies for patients
experiencing CRF and include emotional distress (e.g., depression, anxiety, fear of recurrence), sleep disturbances, nutritional deficits, decreased physical function, anemia,
and pain (Bower et al., 2014). Pretreatment
fatigue is strongly associated with CRF, and
accumulating research implicates genetic risk
factors related to genes involved in inflammation (Bower, 2014).
In a systematic review (Prue et al., 2006), no
association was found between CRF and stage
of disease (except for lung cancer), age, gender, ethnicity, marital status, occupation, education, or income. In post-treatment cancer survivors, no association has been demonstrated
with CRF and diagnosis, tumor size, time since
diagnosis, stage of disease, or treatment; however, in all of the reviewed studies, psychological symptoms and sleep were associated with
CRF. Multiple symptoms (anxiety, depression,
pain, nausea, dyspnea, symptom distress, and
decreased appetite), poor performance status,
and inactivity have also been associated with
CRF (Prue et al., 2006).

Pathophysiology
The pathophysiology underlying the patient
experience of CRF is unclear. Several possible
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explanations of CRF are presented in this section; however, a detailed discussion of these
mechanisms is beyond the scope of this chapter. More in-depth discussion of pathophysiology can be found in the publications by Wang
(2008) and Barsevick et al. (2010).
The most predominant physiologic pathways
implicated in CRF include dysregulation of
proinflammatory cytokines, the hypothalomic–
pituitary–adrenal (HPA) axis (cortisol),
5-hydroxytryptamine (5-HT, or serotonin) dysregulation, circadian rhythm disturbance, and
changes in genes that regulate these cellular
functions (Barsevick et al., 2010; Horneber et
al., 2012). Others have suggested causal pathways related to mood and sleep disorders, sickness behavior syndrome, or increased energy
expenditure due to accelerated tumor metabolism or increased expression of growth factors
(Wang, 2008; Weis & Horneber, 2015). As a multidimensional syndrome, CRF is likely caused
by all or combinations of these processes. Additionally, the progression of fatigue may indicate
the effect of cumulative or sequential physiologic pathway involvement occurring over time
(Barsevick et al., 2010). In fact, many of these
pathways are interconnected, so the discovery of a single physiologic cause of CRF seems
unlikely, and dysregulation of one pathway will
cause changes in the other related pathways
(Berger, Mitchell, Jacobsen, & Pirl, 2015).

Proinflammation Cytokines
Cytokines are proteins produced by the
immune system to regulate the immune
response. Increased expression of proinflammatory cytokines, such as interleukins, interferon, and tumor necrosis factor, is found in
tumor cells (Barsevick et al., 2010; Berger et
al., 2015). Additionally, increased levels of cytokines are seen in patients receiving chemotherapy and radiation therapy (Weis & Horneber, 2015). Treatment with interferon may
cause fatigue in as many as 70% of patients,
and breast cancer survivors with persistent CRF
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also were found to have increased levels of proinflammatory cytokines (Barsevick et al., 2010;
Wang, 2008).
Cytokines are thought to play a role in sickness behavior, which parallels flu-like symptoms that result from biologic response modifiers. Finally, in advanced cancer, interleukin-6
and tumor necrosis factor-alpha are related
to tissue catabolism, resulting in cachexia
(Wang, 2008), which has also been associated
with the development of CRF. Cytokine activity in cancer as a result of the disease or treatment is strongly implicated in the pathogenesis of CRF.

Hypothalamic–Pituitary–Adrenal Axis
Dysfunction
The HPA axis is an integrated system that
regulates the steroid hormone cortisol produced by the adrenal gland in response to
stressors (e.g., physical exertion, emotional
stress, infection, injury). Cancer and its treatment may cause alterations in the HPA axis. For
example, hormone ablation therapy for prostate cancer that alters gonadotropin (a part of
the HPA axis) has been shown to significantly
increase CRF (Wang, 2008). Interestingly,
some proinflammatory cytokines can stimulate
the HPA axis, and conversely, cortisol inhibits the development of immune cells and cytokine production (Barsevick et al., 2010; Wang,
2008). Reduced HPA activity and low levels of
cortisol have been associated with CRF (Barsevick et al., 2010; Wang, 2008).

5-Hydroxytryptamine Dysregulation
Serotonin, or 5-HT, is a neurotransmitter
produced in the central nervous system and
gastrointestinal system. It is widely distributed
in cells and influences a variety of body functions (Ryan et al., 2007). The serotonin pathway is interrelated with both the proinflammatory cytokines and the HPA axis such that an
increase in proinflammatory cytokines caused

by the tumor or treatment might, in turn,
increase 5-HT levels, which modifies the HPA
axis and culminates in fatigue (Barsevick et al.,
2010). Serotonin levels also are associated with
depression, and because depression and fatigue
commonly co-occur in both healthy and cancer populations, the supposition that the two
conditions share a common pathway is logical.
However, as mentioned previously, while treatment with serotonin uptake inhibitors resulted
in improved depression symptoms during cancer treatment, no subsequent reduction in CRF
occurred (Roscoe et al., 2005).
Additional theories that may play a part
in CRF include growth factors (e.g., vascular
endothelial growth factor, epidermal growth
factor); anemia; disturbances in the circadian
sleep-wake cycle related to melatonin regulation, which also impacts cortisol levels; activation of vagal-afferent nerves through stimulation of neuroactive substances; and disruption
of adenosine triphosphate metabolism (Wang,
2008). Clinical features of cancer or its treatment, including postoperative fatigue, nausea,
diarrhea, vomiting, infections, malnutrition,
pain, distress, comorbidity, and organ failure,
play a role in the physiologic development
of CRF (Berger et al., 2015; Stasi et al., 2003;
Wang, 2008).
Multiple risk factors for CRF have been
identified, and several physiologic mechanisms
have been implicated in its development, but
the exact pathways and causes of CRF remain
unknown. Knowledge of all of the suggested
pathways will help nurses to understand the
complexity of the human body’s response to
cancer and its treatment and to be alert to the
extensive sequelae, signs, and symptoms associated with a cancer diagnosis. Another significant challenge for patients and nurses alike is
the clustering of symptoms.

Symptom Clusters
Symptom clusters are generally defined as
three or more symptoms that occur together
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but may not share similar etiology (Honea,
Brant, & Beck, 2007). Symptom cluster
research began because the common practice of focusing on one symptom, usually the
most problematic one for the patient or treatment regimen, resulted in lack of attention to
other symptoms. Studies have demonstrated
that multiple symptoms have an additive, synergistic effect on each other, and patients who
experience multiple, co-occurring symptoms
are at risk for poor quality of life, declining
physical function, and poor overall outcomes
(Barsevick, 2007; Given, Given, Sikorskii, &
Hadar, 2007).
Clustered symptoms may be interrelated.
For example, pain has been shown to have a
direct and indirect effect on sleep, fatigue, and
depression (Honea et al., 2007). The identification of symptom clusters can focus assessment
and treatment on commonly unmanaged symptoms that might efficiently improve patient outcomes (Given et al., 2007).
Empirical data support CRF as a component of several identified symptom clusters.
The fatigue, pain, depression, and sleep disturbance cluster has been commonly described
across diagnosis and treatment types (Barsevick, 2007) and was called the “crosscutting symptom cluster” in patients undergoing treatment (Honea et al., 2007, p. 144).
A cluster of pain, fatigue, and insomnia was
reported in 18% of patients with breast cancer, 16% of patients with colon cancer, and
29% of patients with lung cancer; at least two
of the three symptoms co-occurred in approximately half of these patients (Given et al.,
2007). Fatigue, dyspnea, drowsiness, and pain
were identified as one of four clusters commonly occurring in patients with advanced
cancer (Dong, Butow, Costa, Lovell, & Agar,
2014). Treatment of one clustered symptom can have positive or negative effects on
other symptoms. For example, treatment for
pain may increase the experience of fatigue
because of central nervous system depression
from opioids.
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Pain and fatigue have been identified as
sentinel symptoms—a symptom that should
prompt immediate assessment for other frequently co-occurring symptoms (Barsevick,
2007; Given et al., 2007). CRF is an important
symptom, as demonstrated by its prevalence as
an individual symptom, its presence in the common symptom clusters discussed in the literature, and its identification as a sentinel symptom. Therefore, routine nursing assessments
need to include the presence and degree of
CRF in addition to the presence of other clustered symptoms.

Assessment
Assessment of a subjective symptom relies
on the patient’s ability to describe the phenomena that he or she is experiencing, as well
as the interest of the care provider in hearing
and interpreting what the patient describes.
In the case of CRF, as with many subjective
symptoms, barriers exist to accurate assessment.
First, if symptom effects are not observed in
the clinical setting, the care provider may not
be cued to ask the patient about the symptom.
Evidence indicates that providers are hesitant
to ask about CRF because of a lack of understanding about the symptom, lack of awareness about available treatment, and belief that
little can be done to manage the experience
(Borneman et al., 2010; Nail, 2002; NCCN,
2016). Patients often are reluctant to report
CRF because of beliefs that fatigue associated
with cancer and treatment is inevitable, concern that reporting fatigue may influence the
medical care provided, and fear that the presence or worsening of fatigue is an indicator
that the cancer is not responding to the treatment (Borneman et al., 2010). Therefore, if
healthcare providers are reluctant to ask and
patients are reluctant to report, CRF often is
unrecognized, underdiagnosed, and undertreated.
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The assessment of CRF, therefore, begins at
the first patient encounter and relies on both
patient and provider awareness of CRF prevalence, assessment, and treatment. Assessment
can be accomplished through careful screening, a detailed patient history with qualitative
descriptors and open-ended discussions, and
quantitative instruments.

assessment and initiation of appropriate interventions. Early intervention may inhibit the
exacerbation of CRF.
Another common measurement instrument used as a screening assessment of
fatigue, especially for patients enrolled in
NCI clinical trials, is the CTCAE (NCI Cancer Therapy Evaluation Program, 2010). This
instrument evaluates the effectiveness of a
single alleviating factor (rest) and the impact
of the fatigue on activities of daily living (see
Table 19-3).
The CTCAE (version 4.03) grades the
presence of an adverse event on a scale from
1 (mild change) to 5 (death) and is used in
cancer research to make clinical decisions
related to treatment delays, dose reductions, and discontinuation of treatment. The
CTCAE has limited reliability and validity
estimates specific to individuals diagnosed
with cancer. An additional limitation of the
CTCAE for fatigue is that the grade 3 rating
indicates that the patient is not capable of performing the basic activities of daily living of
feeding, dressing, bathing, etc. A grade 3 rating, therefore, should signal safety concerns
for a patient living independently and should
result in interventions to prevent falls and
other safety concerns. Finally, the scale has no
descriptors for grade 4 and grade 5, which in
the evaluation of other toxicities would generally be used to make treatment decisions
(NCI Cancer Therapy Evaluation Program,
2010).

Screening for Cancer-Related
Fatigue
Because of the ubiquitous nature of CRF
and evidence that CRF continues well after
completion of active cancer treatment, patients
should be screened for the presence and severity of CRF at each encounter (NCCN, 2016).
The recommended measure for CRF screening in the clinical area is the 1-item, 11-point,
self-report visual analog scale (0 = no fatigue;
10 = worst possible fatigue) (see Figure 19-1)
(NCCN, 2016). This self-reported measure
provides information on both the presence
and perceived severity of primarily the physical
component of CRF.
Although NCCN (2016) guidelines indicate
that a mandatory comprehensive assessment
should occur when the patient reports fatigue
severity of greater than 4 (moderate CRF) on a
0–10 scale, the clinician should consider asking
the patient to define the level of fatigue that
would be acceptable or tolerable. Any difference between the actual and acceptable level
of fatigue would trigger a more comprehensive

Figure 19-1. Self-Report, 11-Point Fatigue Scale
Energetic
No Fatigue

Worst
Possible
Fatigue

0

1

No
Fatigue

2

Mild Fatigue

3

4

5

6

Moderate Fatigue

Note. Based on information from National Comprehensive Cancer Network, 2016.

7

8

9
Severe Fatigue

10
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Table 19-3. Common Terminology Criteria
for Adverse Events Grading for Fatigue
Grade

Descriptors

1

Fatigue relieved by rest

2

Fatigue not relieved by rest, limiting instrumental ADL

3

Fatigue not relieved by rest, limiting selfcare ADL

4

–

5

–

ADL—activities of daily living
Note. From Common Terminology Criteria for Adverse Events
[v.4.03], by National Cancer Institute Cancer Therapy Evaluation Program, 2010. Retrieved from http://evs.nci.nih.gov/ftp1/
CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7.pdf.

Comprehensive Assessment of
Cancer-Related Fatigue
Multiple methods for conducting a comprehensive assessment of CRF are available. NCCN
(2016) guidelines for CRF recommend that the
assessment include a complete history and evaluation of disease status, assessment of treatable
contributing factors, laboratory studies, and
imaging, as indicated. The oncology nurse can
contribute to the comprehensive assessment by
evaluating the history of CRF and assessing for
contributing factors.
The nurse, through the use of open-ended
questions, can assess the onset, pattern, and duration of CRF, factors from the patient’s perspective that aggravate and alleviate CRF, previous
self-care strategies the patient has used to address
CRF and their perceived effectiveness, and the
effect of CRF on instrumental and self-care activities of daily living and quality of life (see Figure
19-2). Given that patients often report CRF as a
component of a symptom cluster across the cancer experience (Aktas, Walsh, & Rybicki, 2010),
the assessment should also include an evaluation
for pain, sleep disturbance, and depression.
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In addition to this more qualitative, openended approach to assessment, a number of
quantitative measurement instruments are
available to assess CRF (see Table 19-4). These
instruments have been applied to the assessment of CRF in both medical and nursing
research among patients with cancer. However,
adoption of the use of these instruments has
been limited in the clinical setting, although
acceptable reliability and validity estimates have
been established for the instruments. Barriers
to use include lack of agreement on a “gold”
standard for clinical use, the limited components of fatigue measured, the time burden on
the patient and staff for completion and analysis of results, and the lack of a clear understanding of how the assessment results drive decisions about potential interventions.
To plan effective care for patients experiencing CRF, nurses, in collaboration with the
healthcare team, must take the initiative to
assess for the presence of CRF on a regular
basis throughout the cancer experience. The
use of a common method of assessment that

Figure 19-2. Instrumental and Self-Care
Activities of Daily Living
Instrumental Activities
of Daily Living
Measure the patient’s
ability to perform tasks
needed to live in the
community independently (Graf, 2013):
• Managing finances
• Using transportation
(driving or navigating
public transit)
• Shopping
• Food preparation
• Ability to use communication devices (i.e.,
telephone)
• Managing medications
• Housework and basic
home maintenance,
laundry

Self-Care Activities of
Daily Living
Measure the patient’s
ability to perform selfcare activities of daily
living independently
(Shelkey & Wallace,
2012):
• Feeding
• Bathing
• Dressing
• Toileting
• Transferring
• Maintaining continence
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Table 19-4. Selected Quantitative Measurement Instruments for Assessing Cancer-Related Fatigue
Instrument

Number of Items

Components Measured

Brief Fatigue Inventory
(Mendoza et al., 1999)

9

Physical functioning

European Organisation for Research and Treatment
of Cancer Quality of Life Questionnaire (EORTC
QLQ-C30), fatigue subscale
(Aaronson et al., 1993)

3

Fatigue and need for rest

Fatigue Symptom Inventory
(Hann et al., 2000)

13

Physical and mental functioning

Functional Assessment of Cancer Therapy–Fatigue
(Yellen et al., 1993)

9

Physical functioning

Lee’s Visual Analogue Scale for Fatigue
(Lee et al., 1999)

18

Fatigue and energy

Multidimensional Fatigue Symptom Inventory–Short
Form
(Stein et al., 2004)

30

Global, somatic, cognitive, affective, and
behavioral

Profile of Mood States Fatigue/Inertia Subscale
(McNair et al., 1971)

7

Physical functioning

Revised Piper Fatigue Scale
(Piper et al., 1998)

22

Behavioral, severity, affective meaning,
sensory, and cognitive/mood

Revised Schwartz Cancer Fatigue Scale
(Schwartz, 1998)

6

Physical and perceptual

has established reliability and validity estimates
among patients diagnosed with cancer and that
bases the assessment on the perceptions of the
patient is imperative for consistency in evaluation and planning of effective care. In the following section, evidence-based strategies for
management of CRF will be discussed.

Planning Care for Patients
at Risk for Cancer-Related
Fatigue
Expectations of patients diagnosed with cancer and the relationships they develop with
healthcare providers are contributing factors to

outcomes of care. In planning care for patients
at risk for CRF, oncology nurses work collaboratively with the healthcare team to develop a
therapeutic, trusting, and supportive relationship with patients from the initial encounter.
One of the most important roles for the
oncology nurse is in assisting patients to manage their expectations of CRF through providing evidence-based information about the incidence, onset, pattern, and duration of fatigue
associated with specific treatments. Many
resources are available to assist oncology nurses
in providing information about CRF to patients
(see Figure 19-3).
For example, patients receiving active treatment with chemotherapy commonly describe
the onset and pattern of CRF as increasing in
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Figure 19-3. Cancer-Related Fatigue Resources for Patients
•
•
•
•
•

American Cancer Society: https://www.cancer.org/treatment/treatments-and-side-effects/physical-side-effects/fatigue.html
Cancer.Net: www.cancer.net/navigating-cancer-care/side-effects/fatigue
Livestrong Foundation: www.livestrong.org/we-can-help/finishing-treatment/fatigue
National Cancer Institute: https://www.cancer.gov/about-cancer/treatment/side-effects/fatigue/fatigue-pdq
National Comprehensive Cancer Network: www.nccn.org/patients/resources/life_with_cancer/managing_symptoms/
fatigue.aspx
• Oncology Nursing Society Putting Evidence Into Practice—Patient Education: Fatigue, pages 44–45 in Mitchell et al.,
2014: https://cjon.ons.org/cjon/18/6/supplement/putting-evidence-practice-update-evidence-based-interventions-cancer
-related

severity immediately after receiving the treatment. CRF usually abates to some degree over
the following weeks prior to the next course
of treatment. Over time, the level of CRF
increases and the recovery between treatments
decreases, resulting in an increase in overall
perceived severity unless an effective intervention is recommended and the patient adheres
to the recommendation. Understanding these
patterns of CRF can help patients have realistic expectations and effectively manage life during treatment.
Even after active chemotherapy treatment,
CRF can continue to be a problem for patients
for varying lengths of time. Patients should be
encouraged to report fatigue that they experience, as well as any associated signs and symptoms that may contribute to CRF, at each
encounter with the healthcare team. Patients
also should report the impact of CRF on both
instrumental (e.g., managing finances and medications, shopping, housework, maintenance,
laundry) and self-care (e.g., feeding, bathing,
toileting) activities of daily living (Graf, 2013;
Shelkey & Wallace, 2012), quality of life, and the
perceived effectiveness of recommended CRFreducing strategies (see Figure 19-4).
The impact of CRF on activities of daily living requires assessment of the functional status of the patient and activity limitations. A
CRF assessment also serves as a baseline for
treatment planning and a measurement of
the outcomes of CRF-reducing strategies.
Ultimately, effective assessments will provide

an evaluation of the patient’s ability to safely
maintain an independent living environment.

Interventions
Two basic categories of interventions for CRF
exist: nonpharmacologic and pharmacologic.
Recent systematic, meta-analytic reviews of the
literature have detailed evidence on the effectiveness of selected interventions (Berger et al.,
2015; Mitchell et al., 2014), which informed
the Oncology Nursing Society Putting Evidence
Into Practice recommendations (see www.ons
.org/practice-resources/pep/fatigue).

Nonpharmacologic Interventions
Numerous research studies have been conducted on the use of nonpharmacologic strategies
to modify the CRF experience among individuals with cancer. These interventions are particularly attractive for implementation by nurses in
Figure 19-4. Topics to Be Discussed With
Patients When Assessing Cancer-Related
Fatigue
•
•
•
•
•

Onset, pattern, and duration
Aggravating factors
Alleviating factors
Self-care strategies used and perceived effectiveness
Impact on activities of daily living and instrumental
activities of daily living
• Impact on quality of life
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that they do not require prescriptive authority
and have minimal associated adverse events. For
nonpharmacologic interventions, the key issues
in successful implementation are access to providers with specific skill sets to deliver the interventions, coverage of visits by third-party payers to
allow mastery of the required self-care interventions, willingness of the patient to learn the associated self-care techniques, and commitment of
the patient to adhere to the recommended program of care across the cancer experience until
CRF abates to a tolerable level or resolves.

Physical Activity/Exercise
Implementation of a generalized activity/
exercise intervention to manage CRF has been
consistently recommended as effective across
the cancer experience based on empirical evidence (e.g., NCCN guidelines, American Cancer
Society recommendations). Although somewhat
counterintuitive, activity/exercise helps to prevent deconditioning, especially during the active
treatment period, and improves tolerance and
endurance after treatment is completed. However, specificity in the recommended activity/
exercise intervention continues to be problematic for clinicians as efforts are made to translate
this evidence into practice (Berger et al., 2015;
Mitchell et al., 2014; NCCN, 2016).
A number of different types of physical activity/exercise modalities have been prescribed
and evaluated among patients with a variety of
cancers, including breast, colon, and prostate
cancer. The most common types of physical
activity/exercise that have been evaluated are
walking, swimming, cycling, and resistive exercises (Berger et al., 2015). Unfortunately, a lack
of data to support the superior benefits of one
type over another remains an issue for cancer
care clinicians and researchers to determine.
In addition, questions still remain regarding
the frequency, duration, and intensity of physical activity/exercise that is optimal for individuals diagnosed with cancer (Berger et al., 2015;
Mitchell et al., 2014). Multiple ongoing clinical trials are evaluating physical therapies to

modify the effects of CRF (search for trials at
https://clinicaltrials.gov).
One of the concerns in current clinical practice is the lack of referrals to experts within
healthcare institutions and the community to
manage CRF. Key to the initiation of any physical activity/exercise program for patients diagnosed with cancer is an evaluation of their current status (activity, tolerance, and endurance),
which is best accomplished through a consultation with a physical therapist (NCCN, 2016).
During the consultation, the physical therapist
also can assess the types of activity the patient is
most likely to adhere to; establish a progressive
program starting with small, achievable goals;
and gradually increase the duration and intensity of the physical activity/exercise over time.
Once the plan is in place, the physician or nurse
can evaluate the patient’s adherence to the plan,
as well as the perceived effectiveness of the intervention over time. If the patient has adhered to
the plan but did not perceive it to be effective in
modifying CRF, then reevaluation of the factors
contributing to CRF is warranted.
The following nonpharmacologic CRFreducing strategies have been the topics of
numerous research studies: energy conservation, mind–body techniques, and psychoeducational interventions. Because of the lack of
use of conceptual or theoretical CRF models,
inconsistencies in conceptual and operational
definitions of CRF, methodologic flaws, convenience sampling, small sample sizes, lack of
control groups, and limited follow-up, consistency of the outcomes has been mixed. Therefore, these interventions have been categorized
as likely to be effective (Mitchell et al., 2014).

Energy Conservation
Energy conservation techniques are another
nonpharmacologic strategy that may be effective
in modifying the experience of CRF. Such strategies include balancing activity and rest, setting
priorities according to which activities are most
important, delegating tasks, scheduling activities
when energy levels are the greatest, and asking
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for help when needed (Mitchell et al., 2014). In
addition to these general energy conservation
techniques, consultation with occupational therapy may extend the specific strategies required
to meet instrumental and self-care activities of
daily living and promote independence.

Mind–Body Techniques
Mind–body techniques, such as the use
of progressive muscle relaxation, relaxation
breathing, guided imagery, meditation, mindfulness-based stress reduction, and hypnosis have
been evaluated in multiple research studies and
are likely to be effective in modifying CRF and
a variety of contributing factors, such as depression, sleep disturbances, and pain (Berger et al.,
2015; Mitchell et al., 2014). Mastery of teaching these techniques to patients is generally not
included in undergraduate curricula in schools
of nursing. Therefore, consultation with healthcare team members with this expertise, such as
psychologists, physical and occupational therapists, and advanced practice nurses with specialized training, is warranted. Application of these
interventions requires a commitment by the
patient to learn and practice the new skills and
ongoing evaluation as to the effectiveness of the
techniques in modifying the CRF experience.

Psychoeducational Interventions
A number of psychoeducational interventions have been evaluated for modifying CRF
(Berger et al., 2015; Mitchell et al., 2014). Many
of the psychoeducational studies have included
combined interventions such as anticipatory
guidance, CRF management self-care such as
energy conservation, goal setting, managing
activity/rest balance, nutrition, and exercise.
These educational interventions also focused
on provision of coaching, emotional support,
praise, and encouragement. Successful implementation requires individuals with adequate
time and specific skills in conducting group
and individual psychoeducational interventions. Referrals to appropriate members of the
healthcare team are warranted.
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Outcomes of psychoeducational interventions on modifying CRF have been mixed. Factors that limit overall assessment of the benefits include the use of multiple strategies, lack
of detailed descriptions of the interventions,
length of time for the interventions, short-term
follow-up, lack of use of conceptual or theoretical models, and inconsistencies in the primary
focus of the interventions on CRF. As with other
nonpharmacologic strategies, these interventions have been evaluated as likely to be effective (Berger et al., 2015; Mitchell et al., 2014).
Other nonpharmacologic therapies have been
evaluated for which insufficient evidence exists
to support their use in modifying CRF. These
include acupuncture, acupressure, massage, therapeutic touch, expressive writing, animal therapy,
aromatherapy, reflexology, bright light therapy,
tai chi, and qigong (Mitchell et al., 2014).

Pharmacologic Interventions
The use of pharmacologic interventions
to manage CRF has been studied extensively.
Agents evaluated have been grouped into three
basic categories: agents to manage concurrent, contributing signs and symptoms associated with CRF (i.e., sleep deprivation, depression, pain, and anemia), psychostimulants, and
anti-inflammatory agents. Because of the limited empirical data generated on the use of
pharmacologic agents, inconsistent outcomes
in modifying CRF, potential exacerbation of
other signs and symptoms in the CRF symptom cluster (noted in italics in Table 19-5), and
concerns about the risk-benefit ratio for use of
selected agents (see Table 19-5), no pharmacologic agents have been evaluated as effective in
treating CRF (Berger et al., 2015; Mitchell et
al., 2014). To date, no pharmacologic agents
have been approved by the U.S. Food and Drug
Administration specifically for the treatment of
CRF.
Other pharmacologic and nutritional agents
have been evaluated and lack sufficient evidence
to support their use to modify CRF. These agents
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include paroxetine, sertraline, venlafaxine, donepezil, bupropion, etanercept, infliximab, celecoxib, high-dose vitamin C, multiple vitamins,
valerian, omega-3 fatty acid and protein supplements, and mistletoe (Mitchell et al., 2014).

Table 19-5. Risk-Benefit Concerns for
Pharmacologic Agents to Modify CancerRelated Fatigue
Type of
Agent

Side Effects

Safety
Concerns

Erythropoiesis-stimulating agents

Myalgia and
arthralgia
Nausea
Vomiting

Hypertension
Red cell aplasia
Thrombosis
• Stroke
• Myocardial
infarction
Tumor progression

Glucocorticoids
• Dexamethasone
• Megestrol
acetate
• Prednisone

Chest pain
Depression
Dizziness
Hypokalemia
Hyperglycemia
Hypertension
Impotence
Insomnia
Irregular heart beat
Nausea
Peripheral edema
Sudden numbness
or weakness
(unilateral)
Vomiting
Weight gain

Adrenal insufficiency
Birth defects
Drug interactions
Glucose intolerance
Thrombotic
events

Psychostimulants
• Dexmethylphenidate
• Methylphenidate
• Modafinil

Agitation
Anorexia
Anxiety
Dry mouth
Headache
Insomnia
Nausea
Nightmares
Vomiting

Cardiovascular
events
• Hypertension
• Tachycardia
Decreased efficacy of birth
control pills
Psychological
dependence
Psychoses

Note. Italics indicate cancer-related fatigue symptom cluster.

Patient-Centered Outcomes
Nurses have an important role in assessing,
teaching, monitoring, supporting, and evaluating patients at risk for or experiencing CRF.
Nurses across cancer care settings are able to
assist patients to perform the following:
••Identify personal risk factors for experiencing
CRF (disease, treatment, concurrent symptoms, lifestyle choices, socioeconomic and
psychological factors).
••Describe the expected onset and pattern of
CRF based on empirical data determined by
disease, treatment modality, and phase of the
cancer experience.
••Report the incidence, severity, concurrent
symptoms, and impact of CRF on activities of
daily living and quality of life at each encounter with the healthcare team.
••Commit to adherence to CRF-relieving self-care
recommendations suggested by the multidisciplinary healthcare team (physicians, nurses,
physical and occupational therapists, psychologists, social workers, palliative care team).
••Report on adherence to and the perceived
effectiveness of CRF-relieving self-care strategies recommended by the healthcare team at
each encounter.
••Access appropriate institutional and community resources to address identified needs and
services to manage CRF, obtain assistance with
activities of daily living, manage concurrent
symptoms, and relieve suffering.

Conclusion
Cancer-related fatigue is a common problem experienced by a majority of patients
diagnosed with cancer both during and after
treatment. CRF is underreported, underdiagnosed, and undertreated. Patients should be
encouraged to describe their experience of
CRF and its effects on their ability to perform
instrumental and self-care activities of daily
living at each encounter with the healthcare
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team. Healthcare professionals should include
a screening question about the presence and
severity of CRF at each patient encounter.
As the experience of CRF is subjective, the
patient becomes the expert at diagnosing
CRF, and based on that diagnosis, the healthcare team should attempt to elicit a comprehensive assessment of fatigue and intervene to
modify the experience.
Limiting the ability to rationally approach
the management of CRF is the lack of consensus related to a definition of CRF and knowledge regarding the etiology and pathophysiology of CRF. A variety of nonpharmacologic
and pharmacologic approaches have been
studied, yet only a single intervention, physicial activity/exercise, has been consistently
determined to be effective in modifying the
CRF experience among patients with cancer. A number of other nonpharmacologic
approaches have been identified as likely to
be effective, including energy conservation,
mind–body techniques, and psychoeducational interventions. No pharmacologic interventions have shown consistent effectiveness
in modifying CRF, and no agents are currently approved by the U.S. Food and Drug
Administration for use in modifying CRF. In
addition, many of the agents that have been
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evaluated have significant side effects and
safety concerns that should be considered in
a risk-benefit analysis before using in patients
with CRF.
Continued research is needed to provide
empirical data to identify the mechanisms of
CRF and the effectiveness of both nonpharmacologic and pharmacologic interventions
to modify the CRF experience among individuals with cancer. Use of conceptual and
theoretical models of CRF and consistency
in conceptual and operational definitions
of CRF, research design, sampling methods,
sample size, detailed descriptions of interventions, duration of interventions, and
length of follow-up for effectiveness are recommended.
Finally, oncology nurses hold key positions
in health care with potential to improve patient
outcomes related to CRF. Beginning with the
initial patient encounter and the development
of a trusting nurse–patient relationship, nurses
can provide consistent assessment of CRF and
other cancer-related symptoms, provide education to meet the information needs of patients,
evaluate adherence to and perceived effectiveness of CRF-modifying treatment regimens,
and guide patients through the complexities of
the CRF experience.

Key Points
• CRF is highly prevalent and distressing. It is also suspected to be underreported and poorly managed.
• The cause of CRF is currently unknown, but multiple pathways may be involved.
• Patient education regarding the anticipated pattern of CRF is critical in helping patients to manage expectations about the
experience.
• Because CRF is a subjective phenomenon, patients are the experts in evaluating the symptom and its impact on activities of daily living and quality of life.
• Oncology nurses should include an assessment of CRF at each encounter during treatment and long-term survivorship.
• Adherence to a program that includes physical activity (cardiovascular, muscle strengthening, and stretching) is critical to
ameliorate the effects of CRF.
• Access to multidisciplinary resources, such as physical and occupational therapists, nutritionists, and social workers, may
be helpful to patients in managing CRF.
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Chapter 19 Study Questions
1. Cancer-related fatigue (CRF) is different from fatigue commonly experienced during both
health and illness because:
A. CRF occurs only after exertion.
B. CRF is not related temporally to exertion.
C. CRF is caused by cytokine dysregulation, which is not a fatigue pathway during health.
D. CRF is only experienced during or immediately after cancer treatment.
2. The definition of CRF:
A. Is clear and consistently understood among healthcare providers.
B. Is based on rigorous research and a common measurement strategy.
C. Varies based on the organization, but is consistently multidimensional and subjective.
D. Always relates CRF to decreased functional status.
3. Based on currently available empirical evidence, the presence of which of the following signs
and symptoms would the oncology nurse include in a comprehensive assessment of CRF?
A. Fear
B. Depression
C. Anorexia
D. Dyspnea
4. The oncology nurse is evaluating a patient who experienced CRF during a six-week course
of radiation therapy. The patient states that he is worried about the effectiveness of the radiation because his fatigue has not improved since completing the treatment. Which of the
following responses from the oncology nurse would be most appropriate?
A. “Let’s speak with the doctor about your continued fatigue after treatment.”
B. “Are you continuing your exercise program after completing the radiation?”
C. “It is common for fatigue to continue after treatment, and many experience fatigue as
a long-term effect.”
D. “Are there circumstances that make the fatigue worse?”
5. The oncology nurse is counseling a patient receiving cytotoxic therapy for lung cancer.
Which of the following energy conservation recommendations may be recommended to
address CRF?
A. Wear clothing that closes with buttons versus a zipper.
B. Take a tub bath rather than a shower each day.
C. Wear shoes that lace and tie versus slip on.
D. Ask for help with important instrumental activities of daily living.
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Introduction

(the parotid, submandibular, and sublingual
glands) contribute to most of the secretion volume and electrolyte content of saliva, accounting for 90% of saliva production, whereas
minor salivary glands contribute little secretion volume (Dalton & Gosselin, 2014; Pinna,
Campus, Cumbo, Mura, & Milia, 2015). Ninety
percent of saliva is composed of water. Saliva
has antimicrobial, digestive, antacid, lubricating, and homeostatic properties. Saliva aids
in the clearance of sugars and carbohydrates,
inhibits enamel decalcification, and provides
an excretory route for blood-borne urea, uric
acid, ammonia, and thiocyanate (Bruce, 2004).
Figure 20-1 summarizes the functions of saliva.
The parotid cells have a low mitotic rate. This,
along with the parotid being a radiosensitive
gland, contributes to the permanent damage
that can be caused by radiation, leading to little
or no saliva production. Salivary flow decreases

The gastrointestinal (GI) tract encompasses
a large portion of the human body, extending
from the mouth to the anus. Consequently, this
organ system provides a vast surface area for
cancer-related complications to occur. GI symptoms may develop in patients with cancer for
a variety of reasons, including the underlying
cancer or as treatment-related sequelae. This
chapter will explore commonly occurring GI
toxicities in patients with cancer, including prevention and management strategies.

Xerostomia
Xerostomia is defined as a dry mouth due to
reduced or absent saliva caused by damage to the
salivary glands (Bhide, Miah, Harrington, Newbold, & Nutting, 2009). It can be caused by treatments such as surgery, chemotherapy, and radiation. Xerostomia can affect patients’ quality of life.
The impact will vary with the degree of dryness
(Carr, 2018). To understand the implications of
and treatments for xerostomia, it helps to understand its pathophysiology.

Figure 20-1. Functions of Saliva
•
•
•
•
•
•
•

Pathophysiology
Saliva is an important host defense component of the oral cavity. Major salivary glands

Antifungal activity
Antimicrobial activity
Buffering activity
Digestion
Homeostatic activity
Inhibition of enamel decalcification
Lubrication

Note. Based on information from Bruce, 2004.
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by 50%–70% from baseline after 10–16 Gy of
radiation (Bhide et al., 2009).

Signs and Symptoms
Oral dryness can cause functional alterations, such as speech and swallowing difficulties, taste alterations, glossodynia (burning sensation of the tongue), and cheilitis (inflamed
lips and tongue). Dry mouth can cause a gagging sensation with fear of choking for the
patient and difficulty or painful swallowing.
Xerostomia can cause periodontal disease. Halitosis can occur because of food stagnation,
drug therapy, or oral tissue damage. Xerostomia also can promote oral infections (Dalton
& Gosselin, 2014; Pinna et al., 2015). These
factors can cause reduced nutritional intake,
weight loss, and significantly altered general health and quality of life. Acute xerostomia often results from chemotherapy, whereas
permanent xerostomia is a result of surgery or
radiation therapy.

Assessment and Diagnosis
The oral mucosa should be carefully
inspected for infection, quality of saliva, cheilitis, and dental caries. Two grading scales can
be used to assess and describe xerostomia:
the National Cancer Institute (NCI) Cancer
Therapy Evaluation Program’s (CTEP’s) Common Terminology Criteria for Adverse Events
(CTCAE) and the Radiation Therapy Oncology Group (RTOG) scale. NCI CTEP uses the
CTCAE grading criteria for adverse events
related to cancer treatments. These grading
criteria provide a means for all nurses and
providers to assess the degree of xerostomia
experienced by a patient at each clinic visit
and to consistently document that assessment.
The CTCAE defines dry mouth as “a disorder
characterized by reduced salivary flow in the
oral cavity” (NCI CTEP, 2010, p. 33). Grade
1 dry mouth is where the patient is symptomatic with dry or thick saliva without significant

dietary alteration, and unstimulated saliva
flow is greater than 0.2 ml/min. With grade 2
dry mouth, the patient experiences moderate
symptoms and has oral intake alterations, such
as copious water, other lubricants, and diet
limited to pureed or soft, moist foods, with
unstimulated saliva flow of 0.1–0.2 ml/min.
Grade 3 dry mouth often leads to the inability
to adequately take oral nutrition; tube feeding
or total parenteral nutrition is indicated, and
unstimulated saliva flow is less than 0.1 ml/
min (NCI CTEP, 2010).
The RTOG scale also is often used to
describe xerostomia (Cox, Stetz, & Pajak,
1995). The RTOG scale grades reactions from
0 to 4. Grade 0 xerostomia indicates no change
in baseline salivary production or characteristics. Grade 1 xerostomia is characterized by
mild mouth dryness, slightly thickened saliva,
and a slight alteration in taste, but no alteration in baseline oral intake. Grade 2 xerostomia
is described as moderate to complete oral dryness; thick, sticky saliva; and markedly altered
taste. No description is given for grade 3 xerostomia. Grade 4 xerostomia results in acute salivary gland necrosis.

Management
Therapies to prevent radiation-induced
xerostomia include the use of cytoprotectants,
sialagogues, and salivary gland–sparing radiation therapy techniques.
Amifostine (Ethyol®) is approved by the
U.S. Food and Drug Administration (FDA)
to decrease the rate and severity of acute and
chronic xerostomia (Brizel et al., 2000; Cumberland Pharmaceuticals Inc., 2016). It is a
cytoprotectant, a free radical scavenger that is
metabolized to free thiol. Amifostine is administered intravenously to reduce the incidence
of moderate to severe dry mouth in patients
undergoing postoperative radiation therapy
for head and neck cancer where the radiation
treatment field (port) includes a substantial
portion of the parotid glands.
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The American Society of Clinical Oncology
(ASCO) clinical practice guidelines (Hensley et
al., 2009) recommend amifostine to decrease
the incidence of acute and late xerostomia in
patients undergoing fractionated radiation
therapy alone for head and neck cancer. However, the current data do not support the routine use of amifostine with concurrent radiation
therapy and platinum-based chemotherapy for
head and neck cancer. The approved dose of
amifostine is 910 mg/m2 IV given over 15 minutes. Common toxicities associated with amifostine include acute hypotension, nausea, vomiting, and allergic reactions (Bhide et al., 2009).
Sialagogues increase the flow of saliva and
require residual salivary function (Guchelaar,
Vermes, & Meerwaldt, 1997). These saliva substitutes are designed to mimic the lubricating, hydrating, and antimicrobial properties
of natural saliva (Radvansky, Pace, & Siddiqui,
2013). Pilocarpine is a sialagogic agent that is
FDA-approved for radiation-induced xerostomia. Pilocarpine acts as a muscarinic-cholinergic agonist with mild beta-adrenergic activity.
Witsell, Stinnett, and Chambers (2012) randomized patients receiving radiation therapy
to the head and neck (greater than 40 Gy and
including at least three major salivary glands)
to receive cevimeline 30 mg or placebo three
times daily for six weeks. They found no statistically significant differences in oral health or
quality of life; however, during the six weeks of
the study, the severity of xerostomia decreased
from baseline in the cevimeline group. Pilocarpine is also used in a topical preparation, a
lozenge. The lozenge had fewer systemic side
effects than the oral tablets (Lovelace, Fox,
Sood, Nguyen, & Day, 2014). Pilocarpine is
associated with more side effects than the artificial saliva.
Furness, Worthington, Bryan, Birchenough,
and McMillan (2011) reviewed interventions
for the management of dry mouth, specifically
topical therapies. Both integrated mouth care
systems (toothpaste plus gel plus mouthwash)
and oral reservoir devices showed promising
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results, but evidence was insufficient to recommend their use. Chewing gum was associated
with increased saliva production in the majority of those with residual capacity, but no evidence demonstrated that gum was more or less
effective than saliva substitutes (Furness et al.,
2011).
Three-dimensional (3-D) intensity-modulated radiation therapy can provide a dose distribution that more accurately conforms to the
3-D configuration of the target volume, delivering a higher dose to the target area and sparing normal tissue. This potentially can deliver
a lower dose of radiation to the parotid glands,
decreasing the severity of xerostomia (Bhide et
al., 2009). Furness, Bryan, McMillan, Birchenough, and Worthington (2013) conducted a systematic review evaluating acupuncture in treatment of patients with salivary hypofunction.
They determined that low-quality evidence supported that acupuncture is no different from
placebo in improving dry mouth symptoms.

Nursing Implications
Nurses should advise patients to receive dental care before the initiation of radiation therapy to the head and neck areas. They should
teach patients with residual salivary gland function to drink fluids or try other agents that may
stimulate salivary secretion, such as sugarless
gums or lozenges. Patients should be instructed
to avoid mouth-drying medications, such as tricyclic antidepressants, selective serotonin reuptake inhibitors, antihistamines, and narcotic
analgesics. Other measures to manage radiation-induced xerostomia include the use of
prescription fluoride to maximize oral hygiene,
antimicrobials to prevent caries and infection,
and saliva substitutes to relieve dryness.
Xerostomia associated with chemotherapy
generally is temporary, whereas xerostomia
associated with radiation often is permanent.
ASCO recommendations (Hensley et al., 2009)
for the treatment of radiation-induced xerostomia can be used to help affected patients. Cur-
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rently, no guidelines exist for the treatment of
chemotherapy-induced xerostomia. Further
research is needed to develop more effective
treatment strategies.

Mucositis
Mucositis can affect the mucous membranes of the GI tract from the mouth through
the rectum. Oral mucositis, also known as stomatitis, is an inflammation and ulcerative reaction of the oral cavity mucosa. Mucositis that
occurs in the esophagus is termed esophagitis. Gastroenteritis is mucositis that occurs in
the intestine. This section will focus on oral
mucositis or stomatitis. Oral mucositis can
lead to chemotherapy and radiation therapy dose reductions and delays in treatment
that can affect a patient’s response to therapy. Oral mucositis disrupts the function and
integrity of the oral cavity, which affects functional status and quality of life. The incidence
and severity vary among patient populations.
The mucositis from radiation can vary with
the location treated, the depth and volume
treated, the number of treatments, and the
frequency of the treatment (Lalla, Bowen, et
al., 2014; Wujcik, 2014).

Sonis (2007) described five phases of
mucosal injury: initiation, upregulation with
the generation of messengers, signaling and

Table 20-1. Chemotherapy, Biologics,
and Targeted Therapies That Can Cause
Mucositis
Type of Agent

Agent

Chemotherapy

Bleomycin
Busulfan
Capecitabine
Cyclophosphamide
Cytarabine
Decitabine
Docetaxel
Doxorubicin
Doxorubicin hydrochloride liposome injection
Epirubicin hydrochloride
Eribulin mesylate
5-Fluorouracil
Floxuridine
Gemcitabine hydrochloride
Idarubicin
Methotrexate
Mitomycin
Mitoxantrone
Nelarabine
Paclitaxel
Pemetrexed
Temozolomide
Thioguanine
Vinblastine
Vinorelbine

Targeted therapy

Ado-trastuzumab emtansine
Cabozantinib
Cetuximab
Crizotinib
Erlotinib
Everolimus
Ibrutinib
Panitumumab
Ponatinib
Temsirolimus
Trametinib

Biologic therapy

Aldesleukin (interleukin-2)
Interferon alfa

Pathophysiology
The mucosal membranes proliferate with a
high turnover rate, which makes them at risk
for trauma or injury. Sonis et al. (2004) proposed that oral mucositis develops as a result
of microvascular injury and connective tissue
damage to the submucosa. This is followed
by damage to the epithelial stem cells of the
oral cavity caused by chemotherapy and radiation therapy. Many chemotherapy agents cause
damage at the cellular level and are not able to
differentiate between normal cells and cancer
cells. Table 20-1 lists the chemotherapy agents,
biologics, and targeted therapies that can cause
mucositis.

Note. Based on information from Wilkes & Barton-Burke, 2016.
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amplification, ulceration with inflammation,
and healing. In the initiation phase, chemotherapy and radiation therapy initiate mucositis directly by causing DNA strand breaks,
and generation of reactive oxygen species
(ROS) occurs. ROS directly damage cells, tissues, and blood vessels by causing DNA damage, which can lead to cell death. Stimulation
of transcription factors in response to the ROS
also occurs. During the second phase, multiple events occur simultaneously. Transcription
factors, such as nuclear factor-κB, are activated
in response to the ROS. Upregulation of genes
occurs, which produces proinflammatory cytokines, such as tumor necrosis factor-alpha, that
cause cellular injury and apoptosis. The upregulation of other genes activates the cyclooxygenase-2 pathway, leading to angiogenesis. In
the third phase, signaling and amplification,
proinflammatory cytokines amplify the injury
started by the chemotherapy and radiation,
biologically altering the tissue even though it
may appear normal. The development of an
ulcer occurs in the fourth phase, and angiogenesis and bacterial colonization can occur.
Other consequences of this phase are further
cytokine amplification, inflammation, and
pain. The fifth, and last, phase is healing. Healing occurs with a signal from the extracellular
matrix and leads to a renewal of epithelial proliferation, differentiation, and the reestablishment of local microbial flora.

Signs and Symptoms
Patient risk factors for developing oral mucositis include the patient’s age, malignancy type
(patients with head and neck cancer and esophageal cancer are at highest risk), oral condition
prior to treatment, current oral hygiene practices, exposure to tobacco and alcohol, and
nutritional status (Wujcik, 2014). Other risk
factors include sex (women have a greater risk
than men) (Sonis & Fey, 2002), genetic predisposition, and comorbidities. Treatment factors include the location of the head and neck
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mucosa being irradiated, the surface area and
volume of treatment, the fractionation of radiation, and the concurrent chemotherapy agent
and schedule (Wujcik, 2014).
Physical symptoms of oral mucositis may vary
and can include the following (Wujcik, 2014):
••A change in mucosa color: pallor, erythema,
white patches, and discolored lesions or ulcers
••A change in the moistness of the oral cavity, or
change in the saliva texture and quantity
••Foul odor and a change in the color of the
teeth
••Changes in the integrity of the oral mucosa:
cracks, fissures, ulcers, or blisters
••A change in taste
••A change in the voice quality (hoarseness),
tone, and strength
••Difficulty swallowing, pain, burning, or stinging

Assessment and Diagnosis
Nurses should do a thorough job of assessing patients before treatment begins and as it
continues. Various scales are used to assess and
grade mucositis (see Table 20-2).
Oral assessment using a validated tool
should be conducted regularly in patients who
are at risk for or already experiencing mucositis. McGuire, Correa, Johnson, and Wienandts
(2006), as part of the Mucositis Study Group
of the Multinational Association of Supportive Care in Cancer (MASCC) and the International Society of Oral Oncology (ISOO), recommended that a multidisciplinary approach
involving the nurse, the physician, a dentist, a
dental hygienist, a dietitian, and a pharmacist
would be the most effective and comprehensive way to manage patients with oral mucositis. Most assessment tools use a variety of scales
to grade the toxicity of mucositis but do not
include measures of the effectiveness of interventions. Additional assessments of patients
with cancer with mucositis include vital signs
(heart rate, blood pressure, temperature, and
pain) and a complete blood count (CBC). Ini-
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tially, patients present with erythema of the
oral mucosa. This can progress to erosion and
frank ulceration. It typically occurs 7–14 days
after initiation of chemotherapy and heals

within a few weeks after the end of chemotherapy. In patients receiving radiation for the head
and neck, the onset of mucositis occurs by the
second or third week of therapy. Severity can

Table 20-2. Common Mucositis Assessment and Grading Scales
Title/Year

Rating Scale

Common Terminology Criteria for
Adverse Events (National Cancer
Institute Cancer Therapy Evaluation
Program, 2010)

Mucositis oral definition: “A disorder characterized by inflammation of the oral
mucosa” (p. 45)
1 = Asymptomatic or mild symptoms; intervention not indicated
2 = Moderate pain; not interfering with oral intake; modified diet indicated
3 = Severe pain; interfering with oral intake
4 = Life-threatening consequences; urgent intervention indicated
5 = Death

Oral Assessment Guide (Eilers et
al., 1988)

1 = Normal
2 = Altered, but no loss of function or barrier breakdown
3 = Loss of function or barrier breakdown

Oral Mucosa Rating Scale (Kolbinson et al., 1988)

0 = Normal
3 = Severe
Evaluates atrophy, erythema, ulceration, and pseudomembranous, hyperkeratotic, lichenoid, and edematous changes

Oral Mucositis Assessment Scale
(Sonis et al., 1999)

0 = No erythema
2 = Severe erythema, ulceration, pseudomembrane formation
Includes measurement of lesions from 0 (no lesion) to 3 (more than 3 cm
lesion)

Oral Mucositis Index (McGuire et al.,
2002; Schubert et al., 1992)

0 = None
3 = Severe
Evaluates atrophy, ulceration, erythema, and edema

Radiation Therapy Oncology Group
(Cox et al., 1995)

0 = No change over baseline
1 = Injection; may experience mild pain not requiring analgesic
2 = Patchy mucositis that may produce an inflammatory serosanguinous discharge; may experience moderate pain requiring analgesia
3 = Confluent fibrinous mucositis; may include severe pain requiring narcotics
4 = Ulceration, hemorrhage, or necrosis

Western Consortium for Cancer
Nursing Research stomatitis staging
system (Colson et al., 1998)

0 = No lesions; pink mucosa; no bleeding
1 = 1–4 lesions; slightly red mucosa; no bleeding
2 = More than 4 lesions; moderately red mucosa; bleeding occurs with eating
and performing oral hygiene
3 = Lesions are coalescing; very red mucosa; spontaneous bleeding

World Health Organization (1979)
grading scale

0 = None
1 = Soreness with or without erythema
2 = Erythema, ulcers; able to swallow food
3 = Ulcers with extensive erythema; cannot swallow food
4 = Oral intake not possible
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worsen with continued therapy. Oral mucositis occurring with radiation therapy usually
lasts for several weeks after therapy completion
(Lalla, Saunders, & Peterson, 2014).

Complications of Mucositis
Complications of mucositis include pain,
infection, and bleeding. The major complaint
of patients with mucositis is pain. The pain
can affect a patient’s oral hygiene because the
patient may not be able to perform adequate
mouth care. Impaired swallowing affects the
patient’s nutritional status and ability to take
oral medications. Patients may need to be given
their medications via alternate routes and may
require both topical and systemic treatments
for the pain associated with mucositis. Mucositis
pain often is treated with opioids. Patients who
have difficulty swallowing because of mucositis
may benefit from transdermal fentanyl.
Bar et al. (2010) evaluated the use of gabapentin for the treatment of pain syndrome
related to radiation-induced mucositis in
patients with head and neck cancer treated with
chemoradiation. Gabapentin was initiated in
the second week of radiation, and opiates were
prescribed in addition to gabapentin as clinically indicated to obtain adequate pain control. They found that only 33% of the patients
receiving gabapentin required additional lowdose narcotic medications for pain control during the third and fourth week of treatment,
despite exhibiting a grade 2 or higher mucositis. One patient required a treatment interruption during the trial. The use of gabapentin is promising in reducing the need for high
total doses of opioids and avoiding unplanned
treatment interruptions for patients with head
and neck malignancies treated with concurrent
chemoradiation who develop mucositis.
A second complication is infection. Prevention is most effective to avoid infection. Bacterial, viral, or fungal infections can occur. A
patient should have a culture of the suspicious
lesion or area if an infection is suspected. In
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patients who are neutropenic, fever may be
an unusual presentation. Cultures allow the
offending agent to be identified and treated
accordingly. Antibiotics effective against the
offending bacteria should be administered.
Fungal infections that commonly occur include
Candida and Aspergillus. Viral infections, including herpes simplex (HSV) and cytomegalovirus, also may develop, with HSV occurring most
frequently. Candida and HSV infections occur
most frequently in patients with oral mucositis
(Lalla, Saunders, et al., 2014).

Management
The management of mucositis can vary
greatly. Eilers et al. (2016) reviewed the literature as part of the Putting Evidence Into Practice (PEP) initiative of the Oncology Nursing
Society (ONS). They developed evidence-based
interventions for the management of oral
mucositis. They noted that oral care is the foundation for maintaining mucosal health, function, and integrity. They reviewed the basic
components of an oral care regimen/protocol,
assessment, patient education, and treatment
strategies. The core elements described by the
ONS PEP team were recommendations that
clinicians collaborate with a multidisciplinary
team in all phases of treatment, conduct a systematic assessment daily or at each patient visit
(in the outpatient setting, this includes teaching patients to perform a daily assessment and
report findings to the clinician), provide written
instruction and education to patients regarding oral care, and verify patients’ understanding. The ONS PEP recommendations for practice include cryotherapy, low-level laser therapy,
oral care protocols, palifermin, and sodium
bicarbonate rinses (Eilers et al., 2016). These
will be reviewed further in this section. The
most current practice recommendations can be
found at www.ons.org/practice-resources/pep/
mucositis.
In 2014, MASCC and ISOO published
guidelines for the treatment of oral mucositis
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in patients with cancer (Lalla, Bowen, et al.,
2014). They recommended the following preventive interventions for oral mucositis, suggesting that strong evidence supports their
effectiveness:
••Thirty minutes of oral cryotherapy in patients
receiving bolus 5-fluorouracil
••Palifermin for three days prior to conditioning treatment and three days after transplant
for patients receiving high-dose chemotherapy and total body irradiation followed by
autologous hematopoietic stem cell transplantation (HSCT) for a hematologic malignancy
••Low-level laser therapy in patients receiving
HSCT conditioned with high-dose chemotherapy with or without total body irradiation
••Patient-controlled analgesia with morphine
to treat pain due to oral mucositis in patients
undergoing HSCT
••Benzydamine mouthwash in patients with
head and neck cancer receiving moderatedose radiation (up to 50 Gy) without concomitant chemotherapy
They provided the following preventive
interventions for oral mucositis, suggesting
that effective but weaker evidence supports
their effectiveness:
••Oral care products in all age groups and
across all cancer treatment modalities
••Oral cryotherapy in patients receiving highdose melphalan with or without total body
irradiation as conditioning for HSCT
••Low-level laser therapy in patients undergoing radiation therapy with or without concomitant chemotherapy for head and neck cancer
••Transdermal fentanyl to treat pain in patients
receiving conventional or high-dose chemotherapy with or without total body irradiation
••2% morphine mouthwash to treat pain
••0.5% doxepin mouthwash to treat pain
••Systemic zinc supplement administered orally
in patients with oral cancer who are receiving
radiation therapy or chemoradiation
Palifermin is recommended for practice per
the most recent ONS PEP guidelines (Eilers et

al., 2016). Palifermin is a recombinant human
keratinocyte growth factor-1. It binds to the
receptor found on epithelial cells, including the
tongue and buccal mucosa. It stimulates the proliferation, differentiation, and migration of epithelial cells. Palifermin decreases the incidence
and duration of severe mucositis in patients with
hematologic malignancies who undergo highdose chemotherapy and radiation therapy with
stem cell rescue. The dose is 60 mcg/kg/day as
an IV bolus for three consecutive days before and
three days after myelotoxic therapy for a total of
six doses. The third pretreatment dose should
be given 24–48 hours before therapy. The first
post-treatment dose is given on the same day
stem cell infusion is completed and at least four
days after the most recent administration of palifermin (Wilkes & Barton-Burke, 2016).
Cryotherapy is also recommended for practice per the most recent ONS PEP guidelines
(Eilers et al., 2016). It involves the use of ice
chips. The ice chips cause local vasoconstriction, causing a decreased exposure of the oral
mucosa to cytotoxic agents. A Cochrane review
by Riley et al. (2015) indicated that ice chips
may be beneficial in preventing or reducing
the severity of mucositis in patients treated
with 5-fluorouracil given as a bolus because of
its short half-life. In the trials reviewed in the
Cochrane report, ice chips were given before,
during, and after chemotherapy administration. The duration of cryotherapy has not been
defined and needs further evaluation. This
can often be difficult to use when patients are
receiving oxaliplatin with the bolus 5-fluorouracil because of the cold dysesthesia associated with oxaliplatin.
Low-level laser therapy involves the use of a
handheld infrared laser in an attempt to affect
cells and physical symptoms often related to
inflammation. Carvalho et al. (2011) evaluated
the use of low-level laser therapy in prevention
and treatment of radiation-induced mucositis
in patients with head and neck cancer. They
found that the low-dose laser therapy delayed
the development of mucositis and decreased
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the severity and pain associated with mucositis.
Arbabi-Kalati, Arbabi-Kalati, and Moridi (2013)
evaluated the effect of a low-level laser on prevention of chemotherapy-induced mucositis.
They found that 8.3% of patients treated in
the laser group experienced grade 2 mucositis,
whereas 91.6% of those in the control group
developed grade 2 or higher mucositis. In addition, the pain levels were lower in the treatment group. Additional research needs to be
done to determine the most effective schedule
and dose for low-level laser therapy.
Rinses are recommended to remove loose
debris and aid with oral hydration. Bland rinses
include 0.9% saline rinses (normal saline),
sodium bicarbonate, and a saline and sodium
bicarbonate mixture. Patients should rinse,
swish solution in the oral cavity, and expectorate four times a day. Although oral hygiene
should include brushing, flossing, and rinsing,
commercial mouthwashes with alcohol should
be avoided because they can be drying (Eilers,
Harris, Henry, & Johnson, 2014).
Other interventions for mucositis for which
effectiveness has not been established include
allopurinol, anti-inflammatory rinses, antimicrobial agents, flurbiprofen tooth patches,
granulocyte–colony-stimulating factor, granulocyte macrophage–colony-stimulating factor,
immunoglobulin, L-alanyl-L-glutamine, lowlevel laser therapy, multiagent (“magic” or “miracle”) rinses, oral aloe vera, pilocarpine, oral
povidone-iodine, and tetracaine. A complete
list of interventions for mucositis for which
the effectiveness has not been established can
be found at www.ons.org/practice-resources/
pep/mucositis (Eilers et al., 2016).

Nursing Implications
After reviewing the literature, McGuire et al.
(2006), as part of the MASCC Oral Care Study
Group, identified three main topics in the management of oral care and clinical practice principles: pain management, oral assessment and
oral care, and dental care. In addition, they
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made two other recommendations based on
expert opinion. The first is that patients and
families should receive education in all areas
of oral care. Second, outcome assessment
using quality improvement processes should
be included to evaluate the recommended oral
care protocols on a regular basis.
MASCC, ISOO, ASCO, and ONS have published guidelines to prevent and treat oral
mucositis as outlined previously. Good oral
hygiene is the basic tenet to prevent and
decrease the incidence of oral mucositis. Interventions to treat mucositis are often palliative
in nature—barrier protectants, topical antimicrobials, analgesics, and ice.
Patient education is key to the management
of mucositis (see Figure 20-2). Patients need
to be provided with information about mucositis, its cause, and its relation to chemotherapy and radiation therapy. They also need to
be taught the importance of oral hygiene and
maintenance of mucous membrane integrity.
Oral hygiene during and after radiation therapy will reduce the risk for dental complications, including caries, infections, gingivitis,
and osteoradionecrosis.

Dysphagia
Dysphagia is the medical term used to
describe any difficulty that people experience
when swallowing. It often is subjective. Dysphagia is described as the sensation of delay
in passage of a food bolus within 10 seconds of
swallowing (Javle et al., 2006; Johnson, 2001).
Three different types of dysphagia exist: transfer, transit, and obstructive. Transfer dysphagia
occurs with alteration in oral–pharyngeal bolus
transfer. Transit dysphagia is classified by the
absence of primary and secondary esophageal
peristalsis. Obstructive dysphagia results from
mechanical stenosis in the pharynx, esophagus, or esophagogastric junction. Esophageal
stricture can result from extrinsic or intrinsic
tumor compression. Intrinsic narrowing can
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Figure 20-2. ONS Putting Evidence Into Practice Patient Education: Mouth Care During Cancer
Treatment
The mouth, also called the oral cavity, is often the site of changes from cancer and cancer treatment. These changes
can vary from minimal to severe and painful.
One of these changes is called “mucositis” (mu – ko – si – tis). The term mucositis means an inflammation of the
mucous membranes. It can occur in the mouth and the rest of the gastrointestinal tract. This includes your esophagus,
stomach, bowel, and rectum. You may see or feel changes. These changes can include the following.
• Deep or raspy voice: may be like when you have a sore throat or loss of your voice
• Pain when you swallow: may be mild to severe
• Dry or cracked lips: may include bleeding
• Coated and/or shiny tongue: may blister or crack
• Altered taste in your mouth and as you eat
• Thick or rope-like saliva and/or loss of saliva
• Reddened tender mouth: may have no sores or open sores with bleeding
• Swollen gums or bleeding
You may have some but not all of these changes. Also, how intense each of the changes is may vary.
What You Can Do to Make a Difference
Care of your mouth is important during cancer treatment. It can help to prevent and treat problems.
Good mouth care includes:
• Brush your teeth at least two times per day.
• Brush all tooth surfaces for at least 90 seconds using a soft toothbrush.
• Allow your toothbrush to dry before storing.
• Continue to floss your teeth at least daily. Speak with your nurse if you have not been doing this.
• Rinse your mouth at least four times per day.
• Use a bland, alcohol-free rinse.
• You may use a mixture of a little salt and baking soda in a cup of warm water for your rinse.
• Rinse your mouth more often (every two hours while awake) if you have sores or other problems.
• Keep your lips moist using a lip moisturizer of your choice. Avoid petroleum-based products or products that cause
your lips to burn or feel dry. Select a moisturizing lip balm available “over the counter” through your local pharmacy.
• Avoid tobacco, alcohol, and irritating foods (hot, rough, acidic, or spicy).
If you develop problems:
• Tell your doctor or nurse.
• Continue to brush your teeth with a soft toothbrush if you can.
• Use a soft foam toothette to clean the entire inside of your mouth. Dip these in the salt and baking soda mixture.
• Take your pain medications as ordered by your doctor.
When to call your doctor or nurse:
• If you have symptoms of an infection such as fever, chills, or white patches in your mouth
• If you develop new or more severe mouth pain
• If you are not able to eat or drink
• Before you go to the dentist or have dental work done
A limited number of other treatments may be available, so check with your doctor or nurse. Always check with them
before using any “natural” or other product you can purchase without a specific order.

Note. From “Evidence-Based Interventions for Cancer Treatment–Related Mucositis: Putting Evidence Into Practice,” by J. Eilers, D.
Harris, K. Henry, and L.A. Johnson, 2014, Clinical Journal of Oncology Nursing, 18(Suppl. 6), p. 87. Copyright 2014 by Oncology Nursing Society. Reprinted with permission.
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be caused by tumor or can be a result of treatment, including radiation and surgery. Extrinsic compression can be caused by lymphadenopathy or tumor (Camp-Sorrell, 2014).
Obstructive dysphagia is seen most often
in patients with cancer, especially esophageal cancer. In esophageal cancer, the tumor
often blocks the esophageal lumen, preventing the passage of food (Camp-Sorrell, 2014).
Obstructive dysphagia also can result from
treatment-induced fibrosis or a postoperative
stricture. In patients with esophageal cancer,
dysphagia occurs late, when 80%–90% of the
lumen is occluded (Javle et al., 2006). After
esophagectomy, fibrotic strictures can develop
that cause dysphagia. Patients who experience
obstructive dysphagia are at risk for weight
loss, malnutrition, and aspiration. Dysphagia is a distressing symptom for patients and
can greatly affect their quality of life (CampSorrell, 2014).

Pathophysiology
Dysphagia occurs as a result of interruption in the phases of swallowing. The phases
of swallowing include the oral preparatory
phase, the oral phase, the pharyngeal phase,
and the esophageal phase. The oral preparatory phase occurs while processing the food
bolus for swallowing. It is followed by the
oral phase, in which the food from the oral
cavity is propelled into the oropharynx with
the tongue. The pharyngeal phase involves
overlapping events starting with the swallowing reflex. The soft palate elevates the hyoid
bone, the larynx moves upward and forward,
the vocal cords move to midline, the epiglottis
folds backward to protect the airway, and the
tongue pushes backward and downward into
the pharynx to propel the food bolus forward.
The upper esophageal sphincter relaxes,
opens, and closes after the food passes. The
final phase is the esophageal phase. In the
esophageal phase, the food bolus moves downward by a peristaltic motion beginning at the
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pharynx with the swallow reflex and continuing into the esophagus. The lower esophageal
sphincter relaxes and the food bolus is propelled into the stomach, which completes the
swallowing process (Camp-Sorrell, 2014).
Risk factors are associated with the development of dysphagia. These include head and
neck cancer, esophageal cancer, radiation to
the salivary glands causing xerostomia, infection (fungal, bacterial, or viral), cranial nerve
neuropathy from tumor or chemotherapy, tracheotomy, odynophagia, stroke, poor dentition, achalasia, goiter, and esophageal stenosis
(Camp-Sorrell, 2014).

Signs and Symptoms
It is important to elicit from the patient the
history of dysphagia, including the duration
and associated symptoms. The symptoms of dysphagia depend on which phase of swallowing
is affected. When the oral/pharyngeal phase
is affected, patients often present with cough
or choking with swallowing, difficulty initiating swallowing, poor bolus control, pooling of
secretions, food sticking in the throat, drooling, and trismus. When the esophageal phase
is affected, patients often report food “sticking”
in the chest, or regurgitation, heartburn, indigestion, and belching. Other symptoms that do
not necessarily correlate with a phase of swallowing include weight loss, change in dietary
habits, recurrent pneumonia, and pain with
swallowing (Camp-Sorrell, 2014).

Assessment and Diagnosis
The physical assessment of dysphagia
includes an assessment of the patient’s weight;
visual assessment of the oropharynx (including
the lips, oral cavity, tongue, and jaw); observation of the movement of the tongue (including
evaluation of the tongue’s range of motion);
evaluation of dentition, strength and symmetry of jaw and facial movements, cranial nerves,
and cough and gag reflexes; assessment for
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abnormal voice or articulation and cervical/
neck adenopathy; and auscultation of the lungs
(Camp-Sorrell, 2014).
NCI CTEP’s (2010) CTCAE describes the
grading of dysphagia from 1 to 5. In grade 1
dysphagia, patients are symptomatic but able
to eat. In grade 2 dysphagia, patients are symptomatic with altered eating and swallowing.
IV fluids may be indicated. Grade 3 dysphagia is described as symptoms causing severely
altered eating and swallowing, with inadequate
oral caloric and fluid intake, requiring IV fluids, tube feedings, total parenteral nutrition,
or hospitalization. Grade 4 dysphagia has lifethreatening consequences, such as obstruction
or perforation, that require urgent intervention. Grade 5 is characterized by death (NCI
CTEP, 2010).
The goal of the evaluation of dysphagia is
to determine the likely cause of the problem
as well as the correct management. A diagnostic workup for dysphagia should include
a barium swallow examination, esophagogastroduodenoscopy, and computed tomography of the chest, abdomen, and pelvis (Javle
et al., 2006). Endoscopy is used most often
to determine the cause of dysphagia. Biopsy
and esophageal dilation can be done during
an endoscopy. Videofluorographic swallowing
studies are the standard diagnostic tool used
to study swallowing. A barium swallow study
may be used to identify anatomic abnormalities (Camp-Sorrell, 2014).

Management
The goals of therapy for dysphagia are to
decrease the risk of aspiration, improve swallowing, and optimize nutrition. Anticipation
of this complication from cancer and its treatment is key in the management of dysphagia.
Patients should be evaluated and treated by a
multidisciplinary team including a nutritionist and speech therapist. Nutritional support
monitors patients’ nutritional intake. The
speech therapist determines the appropriate

consistency of food for patients (Camp-Sorrell, 2014).
If patients are unable to swallow because of
an esophageal stricture, they may be a candidate for esophageal dilation. This is frequently
required after a patient has surgery or radiation
to the esophageal and head and neck areas.
Esophageal dilation may be performed during
endoscopy, and balloons or rigid dilators often
are used. For patients who have strictures that
are causing dysphagia, esophageal stents can be
considered. The stents typically are metal with
wire mesh or coils.
Dilation is used frequently in the postoperative setting. The normal lumen of the esophagus is 25 mm, and symptoms of dysphagia
occur when the size of the lumen decreases to
13 mm. Often, an endoscopy is done for initial
evaluation of a patient with dysphagia. Endoscopic balloon dilation or a wire-guided procedure can provide temporary relief. The relief
obtained from dilation is short-lived, and a
repeat dilation may be needed. Self-dilation is
used for benign and postoperative strictures
(Javle et al., 2006).
The goals of stenting in malignant dysphagia are to minimize symptoms and improve
oral food, water, and medication intake, seal
fistulas or anastomotic leaks following surgery, and improve quality of life. Self-expanding esophageal metal stents (SEMS) were
created to decrease the complication rate
and increase the ease of insertion compared
to the older metal mesh stents. Ell and May
(1997) reported that the major disadvantages
of SEMS were cost, tumor growth, chest pain,
stent migration, fistulization, airway obstruction, and hemorrhage. The location of the
stent can be associated with complications.
Stents placed in the gastroesophageal junction may cause intractable reflux symptoms,
whereas stents placed in the proximal esophagus may cause a sensation of a foreign body or
respiratory compromise. Self-expanding plastic stents (SEPS) are a more recent addition
used in the palliation of dysphagia. They are
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similar to SEMS but are larger and less flexible. The advantage of SEPS is that they can
be removed or repositioned if needed (Javle
et al., 2006).
Laser therapy can also be used in the management of dysphagia. It causes localized
coagulation of abnormal tissues. This may
be used in the treatment of malignancy. The
laser vaporizes the tumor, recannulating the
lumen and restoring lumen patency. It has
few systemic effects and can be done in an
outpatient setting. Treatment is done every
other day for three to four sessions (CampSorrell, 2014).
Photodynamic therapy (PDT) can be used to
treat tissue overgrowth or ingrowth in patients
who have undergone esophageal stenting,
patients with early-stage disease who are highrisk surgical candidates, or those who refuse
surgery. With PDT, porfimer is given to cause
damage to the vasculature of the tumor, leading to ischemia. The porfimer accumulates in
the malignant cells. The area is exposed to a
low-power laser, which causes a photochemical
reaction leading to tumor necrosis. The most
common side effects with PDT are chest pain,
worsening dysphagia, fever, pleural effusion, leukocytosis, and skin photosensitivity (Javle et al.,
2006). The treatment can be cost prohibitive.
Enteral feedings using a jejunostomy or gastrostomy tube should be considered for longterm treatment. Selection of an enteral formulation should factor in the product’s calorie
content and cost to the patient. Feedings can
be bolus or continuous.
Speech pathologists are intimately involved
in the management of patients experiencing dysphagia. They make recommendations
based on safe swallowing strategies that avoid
aspiration, therapeutic postures and exercises
that may improve swallowing function over
time, and dietary modifications that ensure
adequate, safe oral intake. Swallowing therapy or rehabilitation before and after surgery in patients with head and neck cancer is
important. Techniques used include postural
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maneuvers, exercises to strengthen swallowing
muscles, and exercises to perform while swallowing. Oromotor exercises improve bolus
manipulation, voluntary swallow, and triggering of the swallow reflex. Laryngeal closure
exercises improve airway protection. Other
direct strategies include posturing and positioning. These techniques aid in bolus placement, manipulation, and transit in the oral
cavity (Camp-Sorrell, 2014).

Complications of Dysphagia
Complications of dysphagia include dehydration, weight loss, fistula formation, airway compromise, aspiration pneumonia, and
bronchial irritation (Camp-Sorrell, 2014; Murphy & Gilbert, 2009). Aspiration can occur
during different phases of swallowing and usually manifests by a cough or clearing of the
throat before, during, or after swallowing.
Patients with dysphagia are at risk for malnutrition. Late effects of dysphagia can result in
long-term or permanent feeding tube placement (Murphy & Gilbert, 2009). A comprehensive nutritional evaluation and early
involvement of a nutritionist in patients’ care
is imperative. A diary or 24-hour dietary recall
with anthropometric measurements should be
done at initial evaluation and at designated
intervals. Anthropometric measurements
include height, weight, and skinfold measurements. Laboratory tests such as folate and B12
levels, CBC, iron studies, and albumin levels
will assist in patient assessment.

Nursing Implications
Dysphagia often is not relieved or palliated
effectively. The previous discussion summarized treatments that are available for dysphagia in the hope of improving patients’ quality
of life. Dysphagia is best treated by a multidisciplinary team approach involving the physician, nurse, nurse practitioner, and nutritionist, among others.
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Nausea and Vomiting
Nausea and vomiting are common symptoms in the oncology population. More than
20% of patients with advanced cancer experience vomiting (Kirkova, Rybicki, Walsh, &
Aktas, 2012; Portenoy et al., 1994), and up to
68% of patients with advanced cancer report
nausea (Solano, Gomes, & Higginson, 2006).
The etiology of nausea and vomiting in patients
with cancer may be multifactorial, including
medications such as chemotherapy or opioids,
radiation, central nervous system causes such
as increased intracranial pressure from tumor,
metabolic abnormalities including uremia and
hypercalcemia, vestibular dysfunction, or gastrointestinal problems such as bowel obstruction, constipation, or impaired gastric motility (Gordon, LeGrand, & Walsh, 2013). In
one study, the most common causes of nausea
and vomiting in patients with advanced cancer were impaired gastric emptying, primarily
from tumor or hepatomegaly, chemical causes
such as a metabolic source or a medication,
and bowel obstruction (Stephenson & Davies,
2006). The impact of nausea and vomiting
may be significant, leading to impaired quality of life and higher rates of distress (Pirri et
al., 2013). Therefore, oncology nurses must not
only be familiar with the various causes of nausea and vomiting in patients with cancer, but
also must be skilled in the assessment, prevention, and treatment of this condition.

Definition
Although nausea and vomiting often are
associated with one another, they are distinct
entities that may not always occur together.
Nausea involves a subjective sensation of imminent vomiting, with associated symptoms
including tachycardia, sweating, pallor, dizziness, and excessive salivation. It may or may
not result in vomiting. Nausea is controlled by
the autonomic nervous system (Camp-Sorrell,
2018). Vomiting is a protective mechanism for

eliminating noxious stimuli and is controlled
by the respiratory muscles (Hornby, 2001).

Chemotherapy-Induced Nausea and
Vomiting
Chemotherapy is a common culprit of nausea and vomiting in patients with cancer. Even
in the modern era with the addition of neurokinin-1 receptor antagonists such as aprepitant,
approximately one-third of patients receiving
chemotherapy do not achieve complete control
of nausea and vomiting (Majem et al., 2011).
Perhaps more importantly, healthcare providers such as physicians and nurses have been
shown to either over- or underestimate how
well chemotherapy-induced nausea and vomiting (CINV) is controlled in this population
(Majem et al., 2011). Furthermore, national
evidence-based guidelines may not always be
followed in clinical practice, with Gilmore et al.
(2014) reporting that just over half of patients
receive prophylaxis consistent with guidelines.
In addition to adversely affecting patients’
quality of life and daily functioning (Fernández-Ortega et al., 2012; Haiderali, Menditto,
Good, Teitelbaum, & Wegner, 2011; Hilarius et
al., 2012), CINV may negatively influence treatment adherence and, potentially, overall survival (Neymark & Crott, 2005). It also has been
associated with malnutrition (Davidson et al.,
2012). From an economic standpoint, CINV
may result in higher costs and the use of more
healthcare resources (Burke, Wisniewski, &
Ernst, 2011; Shih, Xu, & Elting, 2007), with one
study estimating those costs to be 30% higher
(Shih et al., 2007). CINV therefore remains a
significant problem for patients with cancer,
and further work is needed to improve outcomes.

Pathophysiology
CINV was once thought to be regulated by a
single region in the medulla known as the vomiting center. Current hypotheses, however, postulate that several neuronal areas exist in the
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medulla to receive sensory input and ultimately
control emesis (Hornby, 2001). Researchers
have referred to this area as the central pattern
generator (Koga & Fukuda, 1992). Sensory
input to the medulla may be received through
either peripheral pathways, including the vagus
nerve from GI tract stimuli, or centrally, from
areas such as the chemoreceptor trigger zone
located in the area postrema (Aapro, Jordan,
& Feyer, 2013). Chemotherapy agents primarily initiate CINV through the GI pathway via
release of 5-hydroxytryptamine (5-HT), also
known as serotonin, from the enterochromaffin cells of the GI tract (Hesketh, 2008). The
released serotonin subsequently binds to serotonin receptors along the vagus nerve in the
GI tract (Hesketh, 2008). Serotonin appears
to primarily be involved in the development
of acute nausea and vomiting (Hesketh et al.,
2003), with the 5-HT3 receptor representing
the most important serotonin receptor in acute
CINV (Aapro et al., 2013).
In addition to serotonin, the neurotransmitter substance P has been implicated in CINV
(Saito, Takano, & Kamiya, 2003). Substance
P binds to neurokinin-1 receptors located
throughout the central nervous system, ultimately producing emesis. Delayed nausea and
vomiting are most likely regulated by substance
P (Hesketh et al., 2003). Additional chemicals
thought to be involved in CINV include dopamine and cholecystokinin (Hesketh, 2008) (see
Figure 20-3).

Classification
CINV may be classified according to the
timing of its development as either acute or
delayed. Acute CINV typically is defined as
CINV that occurs within the first 24 hours following chemotherapy. Delayed CINV may
occur beyond the initial 24-hour time period
and persist for up to five days (Kris et al., 1985).
The risk factors for experiencing either acute
or delayed CINV are multifactorial and will be
discussed in the following paragraphs. Anticipatory CINV is a conditioned response in which
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certain stimuli may provoke episodes of nausea
or vomiting prior to or during the administration of chemotherapy. The incidence of anticipatory CINV, however, has diminished in the
era of more effective prophylaxis (Roila et al.,
2016).

Risk Factors and Assessment
Numerous risk factors have been identified
for the development of CINV. The most important risk factor is the level of emetogenicity
of the chemotherapy agents (Hesketh, 2008).
Chemotherapy agents are typically classified as
having a minimal, low, moderate, or high risk
of emesis, with cisplatin being considered the
prototype for highly emetogenic agents (see
National Comprehensive Cancer Network®
[NCCN®], 2017, for emetic classifications of
specific chemotherapy agents).
Additional contributing factors to CINV
include female gender, younger age, low alcohol intake, prior history of emesis (i.e., CINV,
motion sickness, or pregnancy), anxiety, pain,
and type of antiemetic prescription (Chan et
al., 2015; Molassiotis, Stamataki, & Kontopantelis, 2013; Sekine, Segawa, Kubota, & Saeki,
2013; Warr, 2013). In 2013, Molassiotis and
colleagues developed a risk prediction model
that may assist clinicians in targeting antiemetic prescriptions more effectively. The
tool is freely available at www.cinvrisk.org. An
area of future research that may be promising
includes the role of pharmacogenomics and
genetic polymorphisms, which may have implications for selection of antiemetic therapy. For
now, careful assessment of identifiable risk factors should be performed before the initiation
of chemotherapy, with antiemetic regimens
adjusted routinely and appropriately based on
findings.
Assessment of CINV is a necessary yet complex process. Specifically, the nursing assessment of chemotherapy-related symptoms,
including CINV, may positively influence
patient care (Braud et al., 2003). Unfortunately, few reliable and validated CINV assess-
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Figure 20-3. Production of Emesis

CSF—cerebrospinal fluid; CTZ—chemotherapy trigger zone; GI—gastrointestinal; VC—vomiting center
Note. From “Chemotherapy Toxicities and Management” (p. 517), by D. Camp-Sorrell in C.H. Yarbro, D. Wujcik, and B.H. Gobel (Eds.),
Cancer Nursing: Principles and Practice (8th ed.), 2011, Burlington, MA: Jones & Bartlett Learning. Copyright 2018 by Jones & Bartlett
Learning. Reprinted with permission.

ment tools exist (Brearley, Clements, & Molassiotis, 2008). Molassiotis et al. (2007), however,
have developed the MASCC Antiemesis Tool
to better assess this phenomenon. The tool is
patient friendly and needs to be completed
only once per chemotherapy cycle. Nurses are
in a key position to assess CINV and therefore

should be familiar with the various resources
available.

Pharmacologic Management
Because of the ramifications of uncontrolled
CINV, proper prevention and management of
this untoward side effect are necessary. Sev-
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eral organizations, including ASCO, MASCC,
NCCN, and ONS, have published guidelines
with evidence-based recommendations for prevention and treatment of CINV. The importance of guideline adherence should not be
underestimated. Both Aapro et al. (2012) and
Gilmore et al. (2014) demonstrated significant improvements in CINV incidence when
evidence-based guidelines were followed. See
Table 20-3 for a comparison of guideline recommendations.
5-HT3 receptor antagonists: The 5-HT3
receptor antagonists (RAs) are the cornerstone
of CINV prevention. These agents, developed
in the early 1990s, are believed to prevent the
binding of 5-HT to the 5-HT3 receptor (Endo
et al., 2000). Currently approved 5-HT3 RAs in
the United States include ondansetron, granisetron, dolasetron, and palonosetron. All are
available in both oral and IV formulations,
with the exception of dolasetron, which is only
available in an oral formulation. Ondansetron
is also available as an orally disintegrating tablet, and granisetron has a transdermal formulation as well. Also, no difference was observed
in efficacy among the three older 5-HT3 RAs:
ondansetron, dolasetron, and granisetron (Jordan et al., 2007). Palonosetron is a 5-HT3 RA
that has a longer half-life and a higher binding
affinity for the 5-HT3 receptor than the other
5-HT3 RAs (Naeim et al., 2008). A meta-analysis and a pooled analysis of palonosetron in
highly and moderately emetogenic regimens
demonstrated superiority over first-generation
5-HT3 RAs for prevention of CINV in both the
acute and delayed settings without differences
in toxicity (Jin et al., 2013; Schwartzberg et al.,
2014). Although palonosetron is classified as a
5-HT3 RA, its efficacy in prevention of delayed
CINV is likely due to inhibition of substance P
(Rojas et al., 2010). The older, shorter-acting
5-HT3 RAs, however, are not effective for use in
delayed CINV and are costlier than other available agents, such as dexamethasone (Geling &
Eichler, 2005). Side effects of 5-HT3 RAs generally are mild and may include headache, dizzi-
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ness, constipation, and, rarely, prolonged QT
interval (Jin et al., 2013). The prolonged QT
interval occurs less frequently with palonosetron than with first-generation 5-HT3 RAs (Jin
et al., 2013; Popovic et al., 2014).
Neurokinin-1 receptor antagonists: Aprepitant was the first FDA-approved neurokinin-1
receptor antagonist (NK1 RA) in the United
States. It is available in both an oral preparation and an IV form (fosaprepitant). Aprepitant is approved for the prevention of CINV in
patients receiving either moderately or highly
emetogenic chemotherapy as part of a regimen
that includes a corticosteroid and a 5-HT3 RA.
It also is approved for the prevention of postoperative nausea and vomiting. Aprepitant
acts as an antagonist for the substance P/NK1
receptors located throughout the central nervous system (Merck & Co., Inc., 2006). Aprepitant is universally recommended for use with
highly emetogenic regimens and in select populations receiving moderately emetogenic regimens (Basch et al., 2011; NCCN, 2017; Roila et
al., 2016). The recommended dosing of aprepitant for highly emetogenic regimens is 125 mg
PO on day 1 in conjunction with a 5-HT3 RA
and dexamethasone and 80 mg PO on days 2
and 3. Patients also should receive dexamethasone orally on days 2–4. For moderately emetogenic chemotherapy regimens, the regimen is
similar; however, corticosteroids may be eliminated for days 2–4 (Merck & Co., Inc., 2006).
The IV form of aprepitant, fosaprepitant, may
be substituted for the oral dose on day 1. The
recommended dose is 115 mg. Aprepitant is
well tolerated, with side effects including asthenia, diarrhea, and hiccups (Merck & Co., Inc.,
2006). The potential for drug interactions with
aprepitant exists, however, because of the enzymatic pathway of elimination of this drug. The
concentrations of concomitant medications
such as dexamethasone, warfarin, and certain
chemotherapy agents may be affected (Merck
& Co., Inc., 2006).
In 2014, FDA approved a combination oral
agent consisting of netupitant, a highly selec-
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Table 20-3. Comparison of Recommendations for the Treatment of Nausea and Vomiting
Level of Emetogenicity
Guideline

High

Moderate

Low

Minimal

Breakthrough

ASCO

Day 1
NK1 RA (aprepitant
or fosaprepitant*) +
5-HT3 RA (palonosetron preferred) or netupitant/palonosetron
+ dexamethasone
Days 2–4
NK1 RA (aprepitant) +
dexamethasone†
Note: An NK1 RA is not
required on days 2–3
if fosaprepitant or netupitant was used.

Day 1
Palonosetron‡ +
dexamethasone
Days 2–3
Dexamethasone

Day 1
Single dose of
dexamethasone 8 mg

No antiemetic
prophylaxis is
necessary.

No specific recommendations; if
uncontrolled emesis occurs despite
optimal prophylaxis, consider
addition of lorazepam, alprazolam,
olanzapine, or a
dopamine antagonist, and consider substitution
of high-dose IV
metoclopramide
for the 5-HT3 RA.

MASCC

Day 1
NK1 RA (aprepitant,
fosaprepitant, rolapitant, or netupitant*)
+ 5-HT3 RA + dexamethasone
Days 2–3
Aprepitant + dexamethasone or metoclopramide + dexamethasone
Note: An NK1 RA is
not needed on days
2 and 3 if rolapitant,
fosaprepitant, or netupitant were given on
day 1.
Day 4
Dexamethasone +
metoclopramide (if
metoclopramide used
on days 2 and 3)

AC regimen:
Day 1
NK1 RA (aprepitant, netupitant,
rolapitant, or
fosaprepitant*) +
5-HT3 RA + dexamethasone
Days 2–3
NK1 RA (aprepitant) or dexamethasone
Note: An NK1 RA is
not given if fosaprepitant, rolapitant, or netupitant were used
on day 1.
Non-AC regimens:
Day 1
5-HT3 RA + dexamethasone
Days 2–3
Dexamethasone
may be considered with
selected agents.
Carboplatin: See
Roila et al., 2016.

Day 1
Single agent
such as
dexamethasone, 5-HT3
RA, or dopamine RA

Routine prophylaxis is
not recommended.

Add an antiemetic
with a different
mechanism of
action than that of
those used previously.

(Continued on next page)
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Table 20-3. Comparison of Recommendations for the Treatment of Nausea and Vomiting
(Continued)
Level of Emetogenicity
Guideline
NCCN

High

Moderate

Low

Minimal

Breakthrough

Day 1
NK1 RA (aprepitant,
rolapitant, or fosaprepitant*) + 5-HT3 RA +
dexamethasone
Days 2–3
NK1 RA (aprepitant) +
dexamethasone
Note: No NK1 RA on
days 2–4 is needed
if rolapitant, fosaprepitant, or netupitant
was used on day 1.
Day 4
Dexamethasone
Or
Day 1
Netupitant/palonosetron + dexamethasone
Days 2–4
Dexamethasone
Or
Day 1
Olanzapine + palonosetron + dexamethasone
Days 2–4
Olanzapine

Day 1
5-HT3 RA + dexamethasone ± NK1
RA
Days 2–3
Dexamethasone ±
NK1 RA; or dexamethasone single
agent; or 5-HT3
RA if NK1 RA not
given

Day 1
Dexamethasone; or
prochlorperazine;
or metoclopramide; or
5-HT3 RA;
± lorazepam or H2
blocker/PPI
days 1–4 as
needed
Delayed: N/A

No routine
prophylaxis is
required.

Add an agent from
a different drug
class to the current regimen.

Alternative
options:
Day 1
Netupitant/palonosetron + dexamethasone
Days 2–3
+/- Dexamethasone
Or
Day 1
Olanzapine + palonosetron + dexamethasone
Days 2–3
Olanzapine
Note: All regimens
± lorazepam
or H2 blocker/
PPI days 1–4 as
needed

* Fosaprepitant is only required day 1.
†

Dexamethasone may also be given on day 4.

First-generation 5-HT3 RA may be considered if palonosetron unavailable; consideration could be given to use of aprepitant for which
limited evidence supports its use; if using aprepitant, can use any one of the 5-HT3 RAs.
‡

AC—doxorubicin (Adriamycin®) + cyclophosphamide; ASCO—American Society of Clinical Oncology; 5-HT3—5-hydroxytryptamine-3
(serotonin); H2—histamine-2; MASCC—Multinational Association of Supportive Care in Cancer; N/A—not applicable; NCCN—National
Comprehensive Cancer Network; NK1—neurokinin-1; PPI—proton pump inhibitor; RA—receptor antagonist
Note. Based on information from Basch et al., 2011; Hesketh et al., 2016; National Comprehensive Cancer Network, 2017; Roila et al.,
2016.
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tive NK1 inhibitor, and palonosetron, a 5-HT3
RA. It is indicated for the prevention of acute
and delayed nausea and vomiting associated
with cancer chemotherapy, including but not
limited to highly emetogenic chemotherapy
(Eisai Inc. & Helsinn Therapeutics Inc., 2015).
The combination of netupitant and palonosetron is recognized by NCCN (2017) as a viable
option for CINV prevention with both highly
and moderately emetogenic chemotherapy
regimens. It should be given with dexamethasone on days 1–4 for highly emetogenic regimens; however, for moderately emetogenic regimens, dexamethasone is only required on day
1. The side effect profile is similar to palonosetron, with headache and constipation being the
most common (Aapro et al., 2014).
Corticosteroids: Corticosteroids such as
dexamethasone are effective in the prevention of both acute and delayed CINV (Ioannidis, Hesketh, & Lau, 2000). They typically are
used in combination with a 5-HT3 RA and NK1
RA for the prevention of acute CINV in highly
or moderately emetogenic regimens, but they
also are recommended as a single agent for
the prevention of CINV in mildly emetogenic
regimens and for delayed emesis (Basch et al.,
2011; NCCN, 2017; Roila et al., 2016). The
exact mechanism of action of corticosteroids
in the prevention of CINV is unknown. Dexamethasone is the most widely studied corticosteroid, is readily available, and is inexpensive.
The dosing and schedule for dexamethasone
are variable and dependent on several factors,
including emetogenic potential of the chemotherapy regimen and whether it is being used in
combination with aprepitant (see Table 20-3).
A shorter course of dexamethasone has been
studied in combination with palonosetron in
moderately emetogenic regimens and in regimens containing an anthracycline/cyclophosphamide, and a single dose versus a three-day
course appears to be equally efficacious (Aapro
et al., 2010; Celio et al., 2011). These findings
could have implications for patients who may
have poor tolerability to corticosteroids or in

certain populations, such as patients with diabetes. Although corticosteroids have many
short- and long-term side effects, the most commonly occurring ones in patients taking dexamethasone for prophylaxis of delayed emesis include insomnia, indigestion, agitation,
increased appetite and weight gain, and acne
(Vardy, Chiew, Galica, Pond, & Tannock, 2006).
Cannabinoids: Cannabinoids such as
dronabinol and nabilone are approved for
treatment of refractory CINV when other conventional antiemetics are ineffective. These
agents activate cannabinoid receptors, which
are located throughout the central and peripheral nervous systems, and either directly or
indirectly inhibit the release of neurotransmitters involved in emesis (Davis, Maida, Daeninck, & Pergolizzi, 2007). Major guidelines
such as NCCN (2016a) include cannabinoids as
an option for breakthrough or refractory CINV.
Although these agents have some efficacy in the
treatment of CINV, their usefulness may be limited by significant side effects, such as sedation,
drowsiness, dizziness, dysphoria, and depression (Rocha, Stéfano, Haiek, Oliveira, & Da Silveira, 2008; Tramèr et al., 2001).
Dopamine receptor antagonists: Dopamine
RAs include the phenothiazines, butyrophenones (i.e., haloperidol), and metoclopramide,
a substituted benzamide. Examples of phenothiazines include prochlorperazine, promethazine, and chlorpromazine. Both phenothiazines and metoclopramide may be used as
premedication with chemotherapy regimens of
low emetogenic potential (NCCN, 2017). Additionally, they may be prescribed for treatment
of breakthrough CINV. Possible side effects
include drowsiness, hypotension, dystonia, and
extrapyramidal effects (Monthly Prescribing
Reference, 2016).
Benzodiazepines: Benzodiazepines may be
helpful as adjuncts for breakthrough or refractory CINV. Lorazepam is the prototypical benzodiazepine that has been endorsed by various
national guidelines for breakthrough/refractory or anticipatory CINV (Basch et al., 2011;
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NCCN, 2017; Roila et al., 2016). The exact
mechanism of action of benzodiazepines for
CINV is not clearly elucidated, but they appear
to work primarily on the limbic system (Malik
et al., 1995). Benzodiazepines have also been
shown to confer amnesic properties (Malik et
al., 1995; Semrad, Leuchter, Townsend, Wade,
& Lagasse, 1984), making these agents very useful in the CINV setting.
Atypical antipsychotics: Olanzapine, a thienobenzodiazepine, is an atypical antipsychotic
drug that interferes with both dopamine and
5-HT receptors. It has activity in prevention of
CINV with moderately and highly emetogenic
chemotherapy, as well as in treatment of breakthrough CINV (Navari, Nagy, & Gray, 2013).
Olanzapine appears to be well tolerated, with
no significant adverse effects identified in several studies (Navari et al., 2005, 2007, 2013).
Additionally, because it is available in a generic
formulation, olanzapine may offer a cost-effective option for managing CINV. National guidelines such as NCCN, ASCO, MASCC/European
Society for Medical Oncology (ESMO), and
ONS include olanzapine as an option for the
management of breakthrough CINV. NCCN
(2017) also endorses olanzapine in combination with palonosetron and dexamethasone for
the prevention of CINV with moderately and
highly emetogenic regimens.

Nonpharmacologic Management
Nonpharmacologic management may be
considered for some patients with uncontrolled
or anticipatory CINV. There continues to be
some discordance, however, with recommendations. For example, Cassileth et al. (2007) recommended consideration of acupuncture for
uncontrolled CINV; however, ONS PEP guidelines (Lee et al., 2017) did not endorse this
option. In a Cochrane review, Ezzo et al. (2006)
reported limitations in acupuncture and acupressure studies, including lack of a sham control in some of the studies, as well as a lack of
concurrent modern antiemetics. According to
Naeim et al. (2008), accessing a quality pro-
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vider of acupuncture, particularly electroacupuncture (electrical stimulation plus needles),
may be challenging.
Hypnosis is recommended by NCCN, ONS,
and MASCC/ESMO as a modality for managing anticipatory CINV. In addition to hypnosis, muscle relaxation training and systematic
desensitization may be effective behavioral
techniques for treating anticipatory CINV
(Roila et al., 2016).
Numerous other nonpharmacologic therapies have been studied but for which effectiveness has not been established. Examples
include acupressure, massage, exercise, ginger,
herbal medicine, and psychoeducational interventions (Lee et al., 2017).
Although not as much strong evidence exists
for the use of nonpharmacologic measures as
for pharmacologic therapies, the risks associated with them are low. Nonpharmacologic
therapies may be considered as adjunctive therapies to pharmacologic treatments for some
patients.

Radiation-Induced Nausea and
Vomiting
Radiation-induced nausea and vomiting
(RINV) occurs in more than one-quarter of all
patients receiving radiation therapy (Maranzano et al., 2010). The likelihood of developing RINV is dependent on the anatomic site of
radiation and the dose and size of the radiation
field. Of these, treatment field is a major consideration: total body irradiation has the highest risk for developing RINV; the upper abdomen and craniospinal area are moderate risk;
the cranium, head and neck, thorax region,
and pelvis are low risk; and the extremities and
breast are minimal risk (Roila et al., 2016).
The pathophysiology of RINV is thought to be
similar to that of CINV—controlled by 5-HT3
receptors and the chemoreceptor trigger zone
(Feyer, Jahn, & Jordan, 2014; Horiot, 2004).
Management of RINV is dependent on the
level of risk; patients considered to be at high
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risk should receive prophylaxis with a 5-HT3
RA prior to each fraction of radiation and continuing for a minimum of 24 hours beyond the
final treatment. Moderate-risk patients should
also receive a 5-HT3 RA prior to each fraction
of radiation, but therapy does not need to continue beyond the final radiation dose. A fiveday course of corticosteroids during days 1–5
could be considered. A 5-HT3 RA may be considered for low-risk patients as either prophylaxis or rescue, and for minimal-risk patients,
either a 5-HT3 RA or a dopamine RA is appropriate for a rescue antiemetic (Basch et al.,
2011).

Miscellaneous Causes of Nausea
and Vomiting in Patients With
Cancer
As discussed earlier, nausea and vomiting may have numerous etiologies in patients
with cancer. In addition to CINV and RINV,
other causes include increased intracranial
pressure resulting from tumor involvement,
bowel obstruction, underlying renal disease,
electrolyte disturbances, vestibular dysfunction, anxiety, and medications such as opioids
(NCCN, 2017). In fact, nearly 50% of patients
with advanced cancer may experience nausea
while not receiving chemotherapy or radiation
(Komurcu, Nelson, Walsh, Ford, & Rybicki,
2002). Therapeutic interventions may be based
on treating the underlying cause of nausea and
vomiting or simply palliating the symptom. For
example, in patients with nausea and vomiting caused by increased intracranial pressure
from central nervous system involvement, an
appropriate intervention would include corticosteroids and radiation therapy. In patients
with advanced cancer with nonspecific nausea
and vomiting, the evidence to support one specific antiemetic agent is limited; however, a systematic review by Davis and Hallerberg (2010)
found modest evidence to support the use of
metoclopramide as a first-line agent. A 5-HT3
RA or phenothiazine could be considered as

well (Davis & Hallerberg, 2010). In patients
with malignant bowel obstructions, pharmacologic management may include the use of
butyrophenones or phenothiazines, an anticholinergic, or octreotide (Davis & Hallerberg,
2010). See Table 20-4 for treatment recommendations for miscellaneous causes of nausea and
vomiting in patients with cancer.

Nursing Implications
Nausea and vomiting in patients with cancer
continues to represent a prevalent issue for this
vulnerable population. Nurses should be routinely assessing for this symptom and making
appropriate evidence-based recommendations
for its management. Nurses involved in the
care of patients with cancer also should continue to play a leading role in nausea and vomiting research.

Constipation
Constipation is a common problem among
patients with cancer, affecting anywhere from
39% (Goodman, Low, & Wilkinson, 2005) to
more than 70% (Droney et al., 2008). It is particularly prevalent among patients receiving
opioid therapy (Abramowitz et al., 2013; Bell
et al., 2009; Droney et al., 2008). Constipation
may affect a patient’s quality of life (Abramowitz et al., 2013; Bell et al., 2009), as well as
result in life-threatening complications such as
bowel obstruction or intestinal perforation. It
also may have economic implications, including additional expenditures for pharmacy costs
and hospitalizations (Dik et al., 2014). In fact,
the number of hospitalizations for patients with
constipation has more than doubled since 1997
(Sethi et al., 2014). Proper assessment and
management of this symptom, therefore, are
imperative.
Constipation is categorized as either functional (primary) or secondary, with secondary
sources typically arising from medications or
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Table 20-4. Etiology and Management of Nausea and Vomiting in Patients With Cancer
Etiology

Intervention

Gastrointestinal
• Dyspepsia

Metoclopramide

• Gastric stasis

Prokinetic agent

• Constipation

Laxatives, disimpaction, enemas

• Bowel obstruction

Corticosteroids, octreotide, anticholinergics, surgical intervention, endoscopic
stent placement, decompression with nasogastric or gastrostomy tube

• Gastric outlet obstruction

Corticosteroids, proton pump inhibitor, metoclopramide, endoscopic stent
placement, decompression with gastrostomy tube

• Gastritis/gastroesophageal reflux
disease

Proton pump inhibitor; H2 blocker

Metabolic/chemical
• Hypercalcemia

Hydration, bisphosphonates, prochlorperazine, haloperidol

• Uremia

Treatment of underlying cause, hydration, prochlorperazine, haloperidol

• Opioids

Opioid rotation, prochlorperazine, haloperidol

• Miscellaneous medications

Discontinuation or dose reduction; consideration of prochlorperazine or haloperidol

Central nervous system (increased
intracranial pressure)

Corticosteroids, radiation therapy, possible surgical intervention

• Vestibular

Prochlorperazine, promethazine, cyclizine

• Psychological

Anxiolytics, consideration of psychiatric referral

• Unknown/miscellaneous

Dopamine receptor antagonists (metoclopramide, haloperidol, prochlorperazine); 5-HT3 receptor antagonists; olanzapine, chlorpromazine

Note. Based on information from Ang et al., 2010; Cherny, 2004; Glare et al., 2004, 2008; Lichter, 1996; National Comprehensive Cancer Network, 2017.

medical conditions (Jamshed, Lee, & Olden,
2011). According to the Rome III Criteria,
developed by an expert panel of gastroenterologists, functional constipation is defined as persistently difficult or infrequent stools, or incomplete evacuation of stool, which do not meet
criteria for irritable bowel syndrome (Longstreth et al., 2006). Diagnostic criteria include
straining during defecation, lumpy or hard
stools, a sensation of incomplete evacuation or
anorectal obstruction, or manual maneuvers
to facilitate defecation on at least 25% of occasions. At least two of these criteria must be met
to diagnose the condition (Longstreth et al.,
2006).

Constipation may be further classified as
either normal-transit, slow-transit, or defecation disorders. Normal-transit constipation
is the most commonly seen type (Andrews &
Storr, 2011). It is associated with a perceived
difficulty with defecation or the presence of
hard stools (Lembo & Camilleri, 2003). Slowtransit constipation typically starts at puberty
and may be described as a delay in stool transit
time (Rao, 2007). Symptoms may include infrequent bowel movements, bloating, and abdominal discomfort (Lembo & Camilleri, 2003).
Finally, defecation disorders typically are secondary to irregularities of the pelvic floor or
anal sphincter (Lembo & Camilleri, 2003).
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Pathophysiology
Constipation may occur because of a disruption in either structural, mechanical, metabolic, or functional capabilities of the colon,
rectum, or anus (Rao, 2007). The pathophysiology of constipation is complex and may
involve both physical and psychological components (Chan et al., 2005; Hertig, Cain, Jarrett, Burr, & Heitkemper, 2007). In the human
body, defecation involves both voluntary and
involuntary reflexes and is regulated by the
central nervous and peripheral nervous systems (McCrea, Miaskowski, Stotts, Macera,
& Varma, 2008). Stool collection and transit occurs in the colon, with the rectosigmoid
portion responsible for stool evacuation (Rao,
2007). Filling of the rectum precipitates evacuation, which triggers autonomic neurons to
cause internal sphincter relaxation (McCrea
et al., 2008). Relaxation of the external anal
sphincter is a voluntary process that permits
the individual to ultimately control defecation
when convenient (McCrea et al., 2008). Factors involved in defecation include the consistency and volume of stool. A variety of neurotransmitters are involved in this process,
including serotonin, acetylcholine, calcitonin
gene-related peptide, and substance P (Rao,
2007). Additionally, opioid receptors that are
present in the GI tract are responsible for opioid-induced constipation (Tavani, Bianchi,
Ferretti, & Manara, 1980).

Etiology and Risk Factors
Of the numerous proposed causes of constipation in patients with cancer, opioid use is
the most common (Solomon & Cherny, 2006).
In addition to opioids, other medications such
as serotonin antagonists, antidepressants, iron
supplements, and diuretics may contribute
to constipation. Common over-the-counter
analgesics such as acetaminophen, aspirin,
and nonsteroidal anti-inflammatory medications have been associated with constipation
(Chang, Locke, Schleck, Zinsmeister, & Talley,

2007). Chemotherapy drugs, including vinca
alkaloids, cisplatin, and thalidomide, are culprits, and electrolyte disturbances, such as
hypercalcemia and hyponatremia, may produce constipation. Constipation in patients
with cancer may be a manifestation of neurologic complications, such as spinal cord compression. Primary GI or pelvic tumors, which
cause colonic obstruction, may cause constipation through mechanical forces. According to Leung (2007), literature is scarce to
support many previously implicated causes,
such as decreased physical activity, inadequate
fluid intake, and low dietary fiber consumption. In the non-oncology population, risk factors for constipation include advanced age,
female gender, and lower socioeconomic status (Suares & Ford, 2011).

Assessment and Diagnosis
Proper diagnosis of constipation requires
a thorough assessment and physical examination. Various assessment scales and tools have
been developed. Examples include the Bristol
Stool Form Scale (Longstreth et al., 2006), the
Constipation Assessment Scale (McMillan &
Williams, 1989), the Patient Assessment of Constipation Symptoms (Frank, Kleinman, Farup,
Taylor, & Miner, 1999), and the Constipation
Visual Analogue Scale (Goodman et al., 2005).
According to Izumi (2014), the Patient Assessment of Constipation Symptoms and the Constipation Assessment Scale may be the most useful assessment tools for nurses.
Physical examination should include an
abdominal examination, which may reveal lower
quadrant tenderness in constipation (Heitkemper & Wolff, 2007). A digital rectal examination
may reveal the presence of impacted stool or
hemorrhoids, which may be indicators of constipation. No evidence exists to support the use
of diagnostic studies such as laboratory tests,
x-rays, or endoscopy in patients without alarm
features of a serious underlying medical condition (Rao, Ozturk, & Laine, 2005).
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Pharmacologic Management
The management of constipation in the
cancer population primarily revolves around
the use of laxative therapy. More than half
of patients receiving palliative care may be
using laxatives (Noguera, Centeno, Librada,
& Nabal, 2010; Riechelmann, Krzyzanowska,
O’Carroll, & Zimmermann, 2007). Although a
paucity of studies have been dedicated to the
management of constipation in patients with
cancer, both NCCN and ONS have developed
guidelines to assist clinicians in dealing with
this common problem. NCCN (2016) stresses
prevention of constipation with the use of a
stimulant laxative, such as senna, with or without a stool softener, such as docusate. ONS
PEP guidelines report that this combination is
likely to be effective. Additional laxatives that
are likely to be effective include polyethylene
glycol (PEG), alvimopan, and amidotrizoate
(Thorpe, Byar, Conley, Davis, Drapek, Hays, …
Ramsdell, 2017).
Treatment of persistent constipation or failure after frontline therapy may involve the use
of additional laxatives, such as bisacodyl, lactulose, magnesium citrate, magnesium hydroxide, or PEG. Metoclopramide may also be
added. For opioid-induced constipation, consideration may be given to the use of methylnaltrexone (NCCN, 2016). The ONS PEP resource
also recommends methylnaltrexone for management of opioid-induced constipation. Additional strategies that are recommended for
practice by ONS PEP includes the selection of
less constipating opioids, such as transdermal
fentanyl or the combination of oxycodone and
naloxone, in select patients. The use of prophylactic laxatives for opioid therapy is also likely
to be an effective strategy to minimize constipation (Thorpe, Byar, Conley, Davis, Drapek,
Hays, … Ramsdell, 2016). A brief discussion of
the various classes of laxatives follows.

Bulk Agents
Bulk agents include cellulose or psyllium.
They work by increasing stool bulk and water
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content (Mancini & Bruera, 1998). These
agents have few side effects, but because they
require adequate concomitant fluid intake,
they may not be appropriate for many patients
with cancer. Also, little evidence exists to support their use for managing constipation
(Canadian Agency for Drugs and Technologies in Health, 2014). The risk of intestinal
obstruction may be present for certain patients
with underlying delayed GI transit times (Xing
& Soffer, 2001). Consequently, NCCN (2016)
advises against the use of psyllium for opioidinduced constipation.

Osmotic Laxatives
Osmotic agents, which include sorbitol, lactulose, and polyethylene glycol, act to increase
the fluid content in the bowel and may increase
peristalsis (Belsey, Geraint, & Dixon, 2010).
PEG is an osmotic laxative that has efficacy for
chronic constipation in patients without cancer (DiPalma, Cleveland, McGowan, & Herrera, 2007b), as well as in patients who are taking medications known to cause constipation
(DiPalma, Cleveland, McGowan, & Herrera,
2007a). PEG, most often used in the form of
PEG 3350, is well tolerated with no statistically
significant difference in side effects compared
with placebo (DiPalma et al., 2007a, 2007b). In
the general population, it is superior for treatment of constipation when compared with
lactulose (Belsey et al., 2010; Lee-Robichaud,
Thomas, Morgan, & Nelson, 2010). It has also
been shown to be more effective in the cancer
population (Wirz, Nadstawek, Elsen, Junker,
& Wartenberg, 2012). According to the ONS
PEP resource (Thorpe, Byar, Conley, Davis,
Drapek, Hays, … Ramsdell, 2017), amidotrizoate is another osmotic laxative that is likely
to be effective for the management of constipation in patients with cancer. It has been studied in patients for whom other laxatives have
been ineffective and was found to produce a
bowel movement within 10 hours in nearly half
of patients (Mercadante, Ferrera, & Casuccio,
2011). Other symptoms, such as nausea, early
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satiety, and appetite, were improved as well.
Amidotrizoate is well tolerated, with mild diarrhea as the main adverse effect (Mercadante
et al., 2011). It may be a useful option for
patients who have not had successful outcomes
with other laxatives, but additional studies are
required to confirm these findings.

Saline Laxatives
The saline laxatives include magnesium salts,
such as magnesium hydroxide and magnesium
citrate, and sodium salts, such as sodium phosphate. These laxatives act by increasing water
absorption into the bowel, along with increasing intestinal transit time. Saline laxatives
should be used with caution in patients with
underlying cardiac or renal disease (Lembo &
Camilleri, 2003).

Stimulant Laxatives
Stimulant laxatives include the diphenylmethanes (bisacodyl) and anthraquinones
(senna, cascara). Their mechanism of action is
through increasing GI motility and fecal water
content through both motor and secretory
pathways (Twycross, Sykes, Mihalyo, & Wilcock,
2012). Despite concern to the contrary, stimulant laxatives appear to be safe for chronic use
(Wald, 2003). Both NCCN (2016) and ONS
PEP guidelines (Thorpe, Byar, Conley, Davis,
Drapek, Hays, … Ramsdell, 2017) include stimulant laxatives, such as senna, in their recommendations for prophylaxis of constipation.

Prokinetic Agents
Metoclopramide is a prokinetic agent that
has serotonin agonist and antidopaminergic
properties (Tack, 2008). It may be useful in
cases of persistent constipation (NCCN, 2016).
Side effects include drowsiness, extrapyramidal
effects, dizziness, and hypertension (Monthly
Prescribing Reference, 2016).

Peripheral Opioid Antagonists
Peripheral opioid antagonists, such as methylnaltrexone and alvimopan, selectively block

the mu-opioid receptors involved in opioidinduced constipation (Jansen et al., 2011; Yuan,
2007). Methylnaltrexone effectively relieves
opioid-induced constipation in patients with
advanced illness, including cancer, without
compromising the efficacy of opioid therapy
(Candy, Jones, Goodman, Drake, & Tookman,
2011; Thomas et al., 2008). It works quickly,
with a median time to laxation of just over six
hours in one study (Thomas et al., 2008). Side
effects include abdominal pain and flatulence
(Thomas et al., 2008). Potential drawbacks of
methylnaltrexone include that it is only available as a subcutaneous (SC) injection, as well
as the cost. Although alvimopan is currently
approved for accelerating GI recovery time in
patients who have undergone partial bowel
resections with anastomoses (Merck & Co.,
Inc., 2015), it also has demonstrated efficacy in
the management of opioid-induced constipation in the non-oncology setting (Jansen et al.,
2011; Webster et al., 2008).

Chloride Channel Activators
Lubiprostone is a chloride channel activator that increases the release of chloride-rich
fluid into the intestine, subsequently increasing
intestinal motility (Sucampo Pharma Americas,
LLC, & Takeda Pharmaceuticals America, Inc.,
2015). It is approved for use in chronic idiopathic constipation, as well as in irritable bowel
syndrome with constipation in adult women
and opioid-induced constipation in adults with
chronic non-cancer pain (Sucampo Pharma
Americas, LLC, & Takeda Pharmaceuticals
America, Inc., 2015). Lubiprostone has clearly
demonstrated efficacy in chronic idiopathic
constipation, including for long-term use of
up to 48 weeks (Barish, Drossman, Johanson,
& Ueno, 2010; Lembo et al., 2011). It has also
proved effective in opioid-induced constipation
in non-cancer patients (Cryer, Katz, Vallejo,
Popescu, & Ueno, 2014; Jamal, Adams, Jansen,
& Webster, 2015). Side effects include nausea,
headache, abdominal distention, abdominal
pain, and diarrhea (Lembo et al., 2011).
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Various suppositories and enemas, including glycerin, mineral oil, phosphate, and bisacodyl, are available to stimulate laxation. NCCN
guidelines (2016) recommend the use of glycerin suppositories with or without mineral oil
enemas for patients with stool impaction. Tap
water enemas could also be considered (NCCN,
2016); however, rectal manipulation typically is
contraindicated in patients who are neutropenic or thrombocytopenic.

Nonpharmacologic Management
A nonpharmacologic intervention that practitioners have historically recommended for the
management of constipation is to increase dietary
fiber intake. However, the data are inconclusive to support this recommendation (Thorpe,
Byar, Conley, Davis, Drapek, Hays, … Ramsdell, 2017). Exercise also has not been proved
effective for constipation in patients with cancer
(Lofti-Jam et al., 2008). Interestingly, a systematic review of prune therapy revealed promising
activity, with evidence of improvements in stool
frequency and consistency when compared with
psyllium (Lever, Cole, Scott, Emery, & Whelan,
2014). Additional nonpharmacologic interventions for which efficacy has not been established
include aromatherapy, massage therapy, biofeedback, fresh baker’s yeast, and herbal supplements (Thorpe, Byar, Conley, Davis, Drapek,
Hays, … Ramsdell, 2017).

Nursing Implications
Constipation is a common symptom in
patients with cancer. Proper assessment and
management are key to alleviating this distressing problem in the oncology population. Nurses can play a pivotal role in assisting
patients to navigate the numerous pharmacologic options, as well as the unsubstantiated
nonpharmacologic ones. It is important for
nurses to keep abreast of the current literature
and guideline recommendations for this prevalent symptom. Oncology nurses have signifi-
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cant ongoing contact with patients with cancer
and play a pivotal role in the assessment and
management of constipation in this population. Despite this, constipation continues to be
underassessed and poorly managed by healthcare providers. Johnson, Moore, and Fortner
(2007) found that only 15% of patients with
cancer were assessed for risk of constipation
before beginning chemotherapy. Furthermore,
in patients who subsequently reported a problem with constipation, a documented assessment occurred in just less than half of patients.
Only 14% of patients who experienced constipation had documented evidence of constipation management (Johnson et al., 2007). Recommendations for oncology nurses to improve
symptom management include performing a
pretreatment risk assessment, ongoing symptom assessment, patient education regarding
the symptom, and evidence-based management of the symptom (Johnson et al., 2007).

Diarrhea
Diarrhea can be a significant problem in
patients receiving chemotherapy and radiation therapy. Patients who experience diarrhea
while on treatment may require a dose reduction or treatment interruptions. This puts those
patients at risk for negative outcomes as a result
of not receiving full-dose therapy in the prescribed time frame.
Diarrhea is the passage of abnormally liquid
or unformed stool at an increased frequency.
The definition of diarrhea is greater than 200
g/day of fecal output, with a volume of 300 ml
that is 70%–90% water, and more than three
stools per day (Muehlbauer & Lopez, 2014).
Because of individual variability, stool consistency and number are commonly used to quantify diarrhea. It is not always practical to be able
to measure stool volume or weight.
Diarrhea can be acute or chronic. Acute
diarrhea occurs within 24–48 hours of contact
with an agent and resolves within 7–14 days or
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earlier with intervention. Chronic diarrhea can
have a late onset, last for two to three weeks,
and occur as the result of an unidentified agent
or as the result of tissue injury related to a treatment modality that interferes with normal
bowel functioning. Radiation-induced diarrhea typically occurs within two weeks of beginning radiation therapy (Muehlbauer & Lopez,
2014).

Pathophysiology
Seven types of diarrhea exist: osmotic, secretory, exudative, dysmotility associated, chemotherapy induced (including biotherapy and
targeted therapy), radiation induced, and
decreased absorptive surface (malabsorptive).
Osmotic diarrhea is caused by a mechanical disturbance in which a large volume influx
of fluid into the intestinal lumen overwhelms
the absorptive capacity. Secretory diarrhea is
characterized by intestinal hypersecretion that
is stimulated by endogenous mediators that
increase the intestinal transport of water and
electrolytes, exceeding the absorptive capacity.
Exudative diarrhea is caused by compromised
intestinal epithelium allowing mucus, protein, blood, and serum to escape into the GI
tract, causing inflammation. Dysmotility-associated diarrhea occurs when there is an uncoordinated control of intestinal propulsion with
a rapid transit of stool through the small and
large intestines. Malabsorptive diarrhea occurs
when there is incomplete digestion or absorption of macronutrients, resulting in a high volume of hyperosmolar substances entering the
colon (Muehlbauer & Lopez, 2014).
Chemotherapy-induced diarrhea is a combination of mechanical and biochemical disturbances caused by the chemotherapy’s effect on
the bowel mucosa. It can occur when an imbalance exists between absorption and secretion in
the small bowel (Camp-Sorrell, 2018). Chemotherapy-induced diarrhea is a cascade of events
starting with the mitotic arrest of intestinal epithelial crypt cells, followed by superficial necro-

sis and inflammation of the bowel wall causing
the production of leukotrienes, cytokines, and
free radicals, which stimulate the oversecretion
of intestinal water and electrolytes. The influx
of fluid leads to the decreased absorptive capacity of the bowel, leading to diarrhea (Andreyev
et al., 2014; Muehlbauer & Lopez, 2014).
Targeted therapy and biotherapy also can
cause diarrhea. The exact mechanism is not
clear. Diarrhea associated with tyrosine kinase
inhibitors often occurs within the first three
weeks of starting therapy. Multikinase inhibitors are associated with a higher incidence
of diarrhea. Certain biologic agents also can
cause diarrhea. Ipilimumab is a monoclonal
antibody that can lead to immune-related colitis. Beck et al. (2006) identified on pathology
neutrophilic inflammation with cryptitis and
crypt cell abscesses in patients treated with ipilimumab.
Radiation-induced diarrhea is caused by
acute damage to the epithelial crypt cells of
the GI tract. The damage results in cell death,
inflammation, and ulceration of the intestinal
mucosa. These mechanisms cause the loss of
absorptive surface in the bowel, leading to diarrhea. The incidence and severity of radiationinduced diarrhea are dependent on the site of
radiation, the size of the radiation field, and
the dose per fraction being administered. The
highest incidence of radiation-induced diarrhea occurs in patients receiving abdominal
and pelvic irradiation (Muehlbauer & Lopez,
2014). The addition of chemotherapy to radiation increases the incidence of diarrhea.
Patients undergoing HSCT can have diarrhea caused by the conditioning regimen, graftversus-host disease (GVHD), or an infection
related to immunosuppressive therapy. Recipients of allogeneic stem cell transplants also
can develop GVHD, which starts three weeks
or longer after transplantation. The diarrhea
associated with acute GVHD is characterized
by voluminous watery diarrhea and abdominal cramping. It is secretory and can be bloody
(Davila & Bresalier, 2008).
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Dihydropyrimidine dehydrogenase (DPD)
is an enzyme involved in the catabolism of
5-fluorouracil and other fluoropyrimidines. A
small number of patients may have a DPD deficiency. These patients have profound toxicities once given 5-fluorouracil, including diarrhea, neutropenia, and mucositis. Patients can
be tested for DPD deficiency through a serum
laboratory test. Treatment would include discontinuation of the fluoropyrimidine or significant dose reductions. Another special circumstance in which diarrhea may be amplified
is in patients with a UGT1A1 deficiency. Irinotecan has a metabolite, SN-38, which is conjugated by UGT1A1 and secreted in the bile.
In these patients, irinotecan is not adequately
conjugated and secreted, causing severe toxicities, including diarrhea and neutropenia. Clinicians test for this deficiency and adjust irinotecan doses accordingly (Patel & Papachristos,
2015).

Signs and Symptoms
Each type of diarrhea has distinctive characteristics. Osmotic diarrhea is a large volume
that resolves with fasting or when the provoking factor is eliminated. Malabsorptive diarrhea
often is large volume with foul-smelling, oily, or
frothy stool associated with cramping, bloating,
gas, and weight loss. Secretory diarrhea is large
volume, which persists despite fasting. Exudative diarrhea occurs more than six times a day,
is of variable volume, and can be associated
with hypoalbuminemia and anemia. Dysmotility-associated diarrhea is characterized by small,
frequent, semisolid to liquid stools of variable
volume and frequency. Chemotherapy-induced
diarrhea often occurs within 24–96 hours after
chemotherapy administration and consists of
frequent, watery to semisolid stools. Severe
diarrhea can lead to dehydration, electrolyte
abnormalities, and renal insufficiency (Muehlbauer & Lopez, 2014).
Diarrhea can alter patients’ quality of life.
Patients frequently are anxious when eating
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for fear of diarrhea as a consequence. This
may lead to weight loss. Patients’ fears of
incontinence can be quite distressing. Patients
may alter their lifestyle habits to accommodate
the chronic diarrhea, which can lead to social
isolation. Nocturnal stooling can interrupt
sleep habits, leading to fatigue. Altered body
image, depression, and avoidance of intimacy
are additional issues associated with chronic
diarrhea (Muehlbauer & Lopez, 2014; Pessi et
al., 2014).

Assessment and Diagnosis
Nurses play a key role in the assessment and
education of patients at risk for diarrhea and
in the management of patients who develop
diarrhea. Nurses can work with the physician
and nurse practitioner to develop a management plan for patients based on their risk factors, prior treatment, and planned treatment.
Nurses often are the caregivers who provide
education for patients with and at risk for diarrhea.
Nurses should document a detailed bowel
history that includes the onset and timing of
symptoms, the nature of bowel movements,
frequency, the consistency and character of
the stool, aggravating and alleviating symptoms, the patient’s normal bowel habits, the
change in bowel habits related to diagnosis
and therapy, comorbid conditions, and associated symptoms that affect quality of life.
They should inquire about what treatments
the patients have tried for the diarrhea, what
results they have had, and what concurrent
medications they are using, including herbal
supplements (Gwede, 2003). ASCO guidelines
concur with rigorous assessment of diarrhea
symptoms, including the duration and severity
of symptoms, number of stools over baseline,
and stool composition, as well as nocturnal
diarrhea. ASCO also recommended to include
fever, orthostatic symptoms, dizziness, abdominal pain, cramping, weakness, and hydration
status. Stool volume is helpful but is unlikely
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to be obtained in most clinical settings (Benson et al., 2004).
Patients who are at risk for diarrhea are
those with carcinoid tumors, those undergoing HSCT, those receiving radiation therapy
to the abdomen and pelvic area, and those
receiving certain chemotherapies such as fluoropyrimidines, topoisomerase inhibitors, epidermal growth factor receptor antibodies,
and tyrosine kinase inhibitors. A list of agents
that can cause diarrhea can be found in Table
20-5. Other patients who are at risk include
patients with bowel obstruction, ischemic
colitis, or enzyme deficiency; those who have
had surgical procedures; those receiving certain supportive therapies such as parenteral
nutritional formulas; and those experiencing
narcotic withdrawal (Andreyev et al., 2014;
Muehlbauer & Lopez, 2014; Pessi et al., 2014).
The CTCAE (NCI CTEP, 2010) is used
commonly in the assessment of diarrhea. It
describes five grades of diarrhea. Grade 1
is described as an increase of less than four
stools per day over baseline or a mild increase
in ostomy output compared to baseline.

Grade 2 is an increase of four to six stools per
day over baseline or a moderate increase in
ostomy output compared to baseline. Grade
3 is characterized by an increase of more than
seven stools per day over baseline, incontinence, the need for hospitalization, a severe
increase in ostomy output compared to baseline, and limitation in performing self-care
activities of daily living. Grade 4 diarrhea has
life-threatening consequences, such as hemodynamic collapse, that require urgent intervention. Grade 5 diarrhea results in death
(NCI CTEP, 2010).
Another tool used to assess diarrhea is the
RTOG toxicity criteria, which is graded from
0 to 4 (Cox et al., 1995). Grade 0 indicates no
change in bowel habits. Grade 1 is an increased
frequency or a change in the quality of bowel
habits but not requiring medication, or rectal
discomfort not requiring analgesics. Grade 2
diarrhea requires parasympatholytic intervention (e.g., diphenoxylate hydrochloride with
atropine sulfate), rectal or abdominal pain is
present, requiring analgesics, and a mucous
discharge occurs that does not require san-

Table 20-5. Common Chemotherapy, Biologics, and Targeted Therapies That Can Cause Diarrhea
Type of Agent

Examples

Chemotherapy

Arsenic trioxide, azacitidine, bendamustine hydrochloride, cabazitaxel, capecitabine, carboplatin,
cladribine, clofarabine, cyclophosphamide, dactinomycin, daunorubicin, docetaxel, doxorubicin,
enzalutamide, eribulin mesylate, fludarabine, 5-fluorouracil, gemcitabine, irinotecan, ixabepilone,
mechlorethamine hydrochloride, methotrexate, mitotane, nelarabine, omacetaxine mepesuccinate, oxaliplatin, paclitaxel, paclitaxel protein-bound particles, pemetrexed, pentostatin, pralatrexate, temozolomide, topotecan hydrochloride, trimetrexate

Biologics

Aldesleukin (interleukin-2), interferon alfa, interferon alfa-2b, interferon gamma, peginterferon
alfa-2b

Targeted therapies

Ado-trastuzumab, afatinib, axitinib, belinostat, bortezomib, bosutinib, brentuximab vedotin, cabozantinib, carfilzomib, ceritinib, cetuximab, crizotinib, dasatinib, denileukin diftitox, erlotinib, everolimus, ibrutinib, idelalisib, imatinib mesylate, ipilimumab, lapatinib, lenalidomide, nilotinib, panitumumab, pazopanib, pembrolizumab, pertuzumab, pomalidomide, regorafenib, romidepsin,
sorafenib, sunitinib, temsirolimus, trametinib, tretinoin, vandetanib, vemurafenib, vorinostat, zivaflibercept

Note. Based on information from Wilkes & Barton-Burke, 2016.
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itary pads. Grade 3 diarrhea requires parenteral support and includes symptoms of severe
mucous or bloody discharge necessitating sanitary pads, or abdominal distention. Grade
4 diarrhea is reported as acute or subacute
obstruction, fistula, abdominal perforation,
GI bleeding requiring transfusion, or tenesmus requiring tube decompression or bowel
diversion.
ASCO guidelines reported by Benson et
al. (2004) classified patients’ symptoms as
complicated or uncomplicated. Patients with
uncomplicated symptoms are those with grade
1 or 2 diarrhea (based on the CTCAE) and no
other symptoms. ASCO recommended that
these patients be managed conservatively. If a
patient with a grade 1 or 2 diarrhea has additional risk factors, such as moderate to severe
cramping, grade 2 vomiting, fever, neutropenia, bleeding, or dehydration, the diarrhea is
classified as complicated and would require
aggressive treatment. Any case of grade 3 or
4 diarrhea is automatically classified as complicated.
Complications of diarrhea include the
loss of fluid and electrolytes, with persistent
or severe diarrhea resulting in life-threatening dehydration, renal insufficiency, and electrolyte imbalances that can lead to cardiovascular collapse. The risk of infection can be
increased in patients with concomitant chemotherapy-induced neutropenia (Benson et
al., 2004).
Physical examination should include an
assessment for dehydration, including an evaluation of skin turgor and mucous membranes.
Blood pressure, heart rate, and urine output,
along with weight loss, should be evaluated.
A thorough examination of the abdomen,
including palpation, auscultation of bowel
sounds, and a rectal examination (in non-neutropenic patients), should be performed. In
addition, assessment of the skin in the perianal area or peristomal area should be performed and documented (Andreyev et al.,
2014).
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Stool testing for infection, such as Clostridium difficile, ova and parasites, fecal blood, and
fecal leukocytes should be done with newonset diarrhea to rule out an infectious etiology. Laboratory studies including electrolytes
(serum albumin, potassium, creatinine, blood
urea nitrogen, magnesium) should be performed. Testing that is used in patients with
negative stool testing and persistent symptoms includes endoscopy, computed tomography scan, and biopsy as needed. In patients
with carcinoid tumors, a 24-hour urine collection for 5-HIAA (5-hydroxyindoleacetic acid)
is obtained to assess the disease (Andreyev et
al., 2014).

Management
Early prevention of diarrhea is paramount in
the care of patients with cancer. If diarrhea is left
untreated, it can cause treatment delays, dose
reductions, or discontinuation, which may interfere with patients’ response to treatment. ONS
PEP recommendations can be found at www
.ons.org/practice-resources/pep/diarrhea/
chemotherapy-induced-diarrhea for chemotherapy-induced diarrhea and www.ons.org/
practice-resources/pep/diarrhea/radiation
-induced-diarrhea for radiation-induced diarrhea.
Patients need to take care of irritated skin in
the perirectal area, especially if they are neutropenic or otherwise immunocompromised.
Nurses should assess patients for dehydration
(Andreyev et al., 2014). Current radiation treatment planning techniques, such as 3-D treatment planning, can reduce the involvement of
normal tissue in the treatment fields, thus lowering the incidence of radiation-induced diarrhea.
Patient education needs to start early.
Nurses should emphasize the importance of
accurate and timely reporting of diarrhea,
along with a review of the potential complications of diarrhea. Patients should be
instructed to keep a detailed log of their diar-
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rhea, including any associated symptoms. The
records will assist the clinician with management strategies. Patients should be instructed
to keep hydrated and adhere to dietary modifications. Patients should be educated about the
signs and symptoms that need to be reported
to their healthcare provider, such as fever, dizziness, excessive thirst, bloody stool, intense
cramping, or refractory diarrhea (Muehlbauer & Lopez, 2014).
Dietary changes are recommended when
diarrhea begins. The BRAT diet (bananas,
rice, applesauce, and toast) should be recommended. A list of dietary restrictions is found
in Figure 20-4. Medications can antagonize
diarrhea, including antibiotics, laxatives, cytoprotectants, magnesium-containing medications, promotility agents, stool softeners, and
herbal supplements (Muehlbauer & Lopez,
2014).
Four types of medications are used to treat
chemotherapy-induced diarrhea: intestinal
transport inhibitors, intraluminal agents, proabsorptive agents, and antisecretory agents.
Intestinal transport inhibitors work to prolong
transit time through the bowel and increase
fluid absorption. Intraluminal agents decrease
water in the gut by absorption, increasing the
bulk of the stool and protecting the intestinal
mucosa. Proabsorptive agents act as intraluminal absorbent agents. Antisecretory agents
work to decrease the fluid secretion of gut hormones, slow transit time, and improve water

Figure 20-4. Foods and Substances to Be
Avoided With Diarrhea
•
•
•
•
•
•
•

Spicy foods
High-fat foods
High-fiber foods
Caffeine
Alcohol
Hyperosmotic liquids
Foods containing lactose

Note. Based on information from Muehlbauer & Lopez, 2014.

regulation (Ippoliti, 1998; Stern & Ippoliti,
2003). Intestinal transport inhibitors include
loperamide, diphenoxylate with atropine, and
tincture of opium.
Interventions for chemotherapy-induced
diarrhea classified as likely be effective are
loperamide hydrochloride and octreotide
treatment (Thorpe, Byar, Conley, Davis, Drapek, Hays, … Wolles, 2016). Loperamide
hydrochloride decreases intestinal motility
by affecting the smooth muscles of the intestinal wall, increasing stool bulk and viscosity.
The recommended dose of loperamide is 4
mg with the initial loose bowel movement,
followed by 2 mg with each loose bowel movement thereafter for a maximum of 16 mg a
day. Patients should be instructed to follow
the same directions if diarrhea persists to a
second day (Andreyev et al., 2014; Muehlbauer & Lopez, 2014; Muehlbauer et al.,
2009; Stern & Ippoliti, 2003).
Octreotide acetate is an analog of somatostatin that has multiple actions. It is an antisecretory agent that enhances water and electrolyte absorption, decreases splanchnic blood
flow, decreases intestinal motility, and inhibits
secretion across the gut wall. It can be dosed
as a continuous infusion, subcutaneously, or by
intramuscular injection. It is dosed at 100 mcg
SC three times a day. The maximum dose is 500
mcg daily. Patients may use a long-acting formulation once they have achieved control with
the short-acting formulation. The long-acting
medication is given intramuscularly every 28
days and takes 10–14 days to achieve therapeutic drug levels (Andreyev et al., 2014; Stern &
Ippoliti, 2003).
For diarrhea that is refractory to loperamide, diphenoxylate hydrochloride and
atropine often are used. This combination
of agents inhibits intestinal peristalsis and
decreases the defecation reflex. The dose
is 2.5 mg diphenoxylate hydrochloride with
0.025 mg of atropine sulfate dosed four times
a day, with a maximum of eight tablets a day
(Stern & Ippoliti, 2003).
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Atropine is an anticholinergic agent. It is
used to treat acute diarrhea associated with irinotecan. The dose is 0.25–1 mg SC or IV given
before or when symptoms occur. The total daily
dose should not exceed 1.2 mg (Andreyev et
al., 2014; Muehlbauer & Lopez, 2014; Stern &
Ippoliti, 2003). It works by controlling the cholinergic effects of irinotecan.
Tincture of opium is an opium antidiarrheal
agent. It increases GI smooth muscle tone and
inhibits GI motility, delaying the movement
of intestinal contents. It is dosed at 5 ml every
three to four hours as needed. It can have a bad
taste and can be administered with juice to disguise the taste (Muehlbauer & Lopez, 2014;
Stern & Ippoliti, 2003).
Opioids can mask symptoms of perforation
and should be used with caution. The immunotherapy monoclonal antibody ipilimumab
can cause diarrhea. If a patient develops grade
1 diarrhea, the drug should be stopped, loperamide should be started, and electrolytes
should be replaced if needed. If grade 2 diarrhea develops, corticosteroids should be administered. Diarrhea persisting longer should be
evaluated for infection or inflammatory bowel
disease (Muehlbauer & Lopez, 2014).
In the 2004 ASCO diarrhea management
guidelines, Benson et al. recommended
aggressive management for complicated diarrhea cases. This includes IV hydration; octreotide starting at 100–150 mcg SC three times
a day, or 25–50 mcg/hr IV if the patient is
severely dehydrated, with dose escalation up
to 500 mcg IV or SC three times a day until
diarrhea is controlled; and the administration
of antibiotics. Treatment is recommended
until the patient has been diarrhea free for
24 hours. Hospitalization may be considered.
The treatment of moderate to mild diarrhea
should include dietary modifications and
instructions to keep a thorough record of the
number of stools and associated symptoms.
Loperamide can be started at a dose of 4 mg.
If symptoms resolve, the patient should continue dietary recommendations and can dis-
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continue loperamide when diarrhea free for
12 hours. In mild diarrhea induced by radiation therapy, loperamide should be continued because of repeated intestinal mucosal
injury. If mild to moderate diarrhea persists
for more than 24 hours, the dose of loperamide should be increased to 2 mg every two
hours, and oral antibiotics may be started for
infection prophylaxis. If mild to moderate
diarrhea persists for more than 48 hours on
loperamide, it should be discontinued and
the patient should be started on SC octreotide or another second-line agent, such as
tincture of opium.

Nursing Implications
The goals of treatment of diarrhea are to
restore normal bowel function, minimize the
risk of complications and associated medical
problems, and maintain patient function, comfort, and quality of life. Prompt intervention
is important to prevent serious consequences.
Patient education is paramount for early detection and intervention of chemotherapy- and
radiation-induced diarrhea.

Conclusion
Patients with cancer may experience GIrelated symptoms for numerous reasons, such
as the cancer itself or as a result of cancer therapy. Oncology nurses need to be familiar with
commonly occurring GI complications so that
they can promptly recognize these symptoms
and intervene appropriately. Several evidencebased guidelines are available for nurses to use
when managing GI toxicities in patients with
cancer, and oncology nurses should recognize
that such resources are invaluable tools for providing these patients with the most current recommendations. Oncology nurses are on the
forefront of symptom assessment and management, and they must remain abreast of changing therapies.
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Key Points
• Xerostomia is defined as a dry mouth due to reduced or absent saliva caused by damage to the salivary glands. It can significantly affect a patient’s quality of life. It can occur with radiation and chemotherapy.
• Mucositis affects the mucous membranes of the GI tract. It can occur as a result of chemotherapy and radiation. Patients
should be assessed for mucositis before, during, and after therapy. Good oral hygiene is the basic tenet to prevent and
decrease the incidence of oral mucositis.
• Obstructive dysphagia is seen most often in patients with cancer. It can result from treatment-induced fibrosis or a postoperative stricture. Patients who experience obstructive dysphagia are at risk for weight loss, malnutrition, and aspiration.
• Nausea and vomiting are common symptoms in the oncology population and may be a consequence of chemotherapy,
radiation, or other sources.
• Uncontrolled nausea and vomiting may negatively influence quality of life, patient adherence, and healthcare costs.
• CINV is the most frequent cause of nausea and vomiting in the cancer setting, and national guidelines have been published to assist clinicians with prophylaxis and management of this problem.
• Constipation occurs commonly in the cancer population, with opioid-induced constipation being the most frequent culprit.
• Although limited data exist to support the use of specific laxatives in patients with cancer, experts agree that prophylaxis of
opioid-induced constipation with laxatives is likely to be an effective strategy for managing this symptom.
• Diarrhea is a significant problem in patients receiving chemotherapy and radiation therapy. Early prevention of diarrhea is
paramount in the care of patients with cancer.
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Chapter 20 Study Questions
1. Which of the following interventions is used to prevent radiation-induced xerostomia?
A. Brachytherapy
B. Glycerin swabs
C. Sialagogues
D. Lidocaine mouthwash
2. The most common infections associated with mucositis are:
A. Aspergillus and Candida.
B. Cytomegalovirus and herpes simplex.
C. Herpes simplex and Aspergillus.
D. Candida and herpes simplex.
3. Which test is done most often to identify the cause of dysphagia?
A. Endoscopy
B. Computed tomography scan
C. Positron-emission tomography–computed tomography scan
D. Colonoscopy
4. The most significant complication of diarrhea associated with cancer therapy is:
A. Dehydration.
B. Aspiration.
C. Hypocalcemia.
D. Rhabdomyolysis.
5. Patients who are receiving highly emetogenic chemotherapy should receive prophylaxis
with which of the following?
A. Dopamine antagonist and dexamethasone
B. 5-HT3 receptor antagonist, dexamethasone, and an NK1 receptor antagonist
C. Cannabinoid and dexamethasone
D. 5-HT3 receptor antagonist and dexamethasone
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Genitourinary Symptoms
Amy Y. Zhang, PhD

Introduction

Overview of Urinary
Incontinence

The term genitourinary (GU) cancer is commonly used to describe cancers of the bladder, kidney (renal), penis, testicle, and prostate. The incidence of individual GU cancers
varies widely. Although penile and testicular
cancers rarely occur, an estimated 76,960 new
cases of bladder cancer and 180,890 new cases
of prostate cancer were projected to occur in
the United States in 2016 (American Cancer
Society, 2016).
Urinary continence relies on the bladder,
which maintains constant detrusor pressures
during filling, and both internal and external sphincter muscles, which provide urethral resistance to the detrusor pressures in
the bladder (Foote, Yun, & Leach, 1991). Continence is maintained as long as the pressure
in the urethra remains higher than the pressure in the bladder (Palmer, Fogarty, Somerfield, & Powel, 2003). Unfortunately, current
treatments for specific types and stages of
bladder, cervical, rectal, and prostate cancer
involve compromising the nerves and muscles
that maintain continence. For example, prostatectomy can lead to damage to the urinary
sphincter and cause temporary or permanent
incontinence. This chapter provides an overview of urinary incontinence (UI) that occurs
as a result of treatment for a GU cancer, with
an emphasis on UI that begins after prostate
cancer treatment.

UI is broadly defined by the International
Continence Society as “the complaint of any
involuntary leakage of urine” (Abrams et al.,
2002, p. 168). The Gale Encyclopedia of Medicine
defined UI as “unintentional loss of urine that
is sufficient enough in frequency and amount
to cause physical and/or emotional distress in
the person experiencing it” (as cited in “Urinary Incontinence,” n.d.).
Some existing clinical trials use “daily pad
use” to screen patients’ incontinence status
for a research study. Other clinical trials use
“occasional use of pad” as an eligibility criterion.
Because minor leakage (e.g., dripping) is
common among patients with persistent UI,
and it imposes physical and mental burdens
and can progress without adequate care, those
who experience minor (as well as major) symptoms may be considered for treatment irrespective of pad use.
Symptoms of urinary infection, including
fever, sweats, dark urine, pain, and confusion,
or urinary retention, including distended bladder, trouble starting urination, and decreased
urine volume, worsen the condition of UI.
Patients experiencing symptoms of urinary
infection or retention need to see a physician
for further examination prior to receiving a UI
diagnosis.
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Assessment
A commonly used UI assessment tool for
men in the United States is the American Urological Association Symptom Index (or symptom score, referred to as the AUASS). This
instrument has seven items that measure UI
symptoms in men on a six-point scale (Barry et
al., 1992). Another screening tool for men, recommended by the International Consultation
on Incontinence, is the International Continence Society Short-Form Male Questionnaire,
the ICSmaleSF. The ICSmaleSF has two subscales, the ICSmaleIS, which assesses stress and
urge incontinence on six items, and the ICSmaleVS, which assesses voiding problems on
five items. In addition, the ICSmaleSF has a single item assessing the extent to which UI interferes with the patient’s life, with 0 indicating
no interference at all and 3 indicating a lot of
interference (Donovan et al., 2000).
A brief and robust screening tool for UI
in both men and women is the International
Consultation on Incontinence Questionnaire
Short Form (ICIQ-SF). The scale has three
scored items that assess the frequency, severity, and perceived impact of incontinence and
an unscored self-diagnostic item. It has been
widely studied and has established satisfactory
psychometric properties. The ICIQ-SF is internationally known and can be used in various
patient populations (Avery et al., 2004).

Pathophysiology of
Urinary Incontinence After
Prostatectomy
In the case of prostate cancer, when the prostate is surgically resected, the internal sphincter muscles are excised, leaving the maintenance of urinary continence to the external
sphincter muscles alone. A weakened external
sphincter following surgery leads to sphincter
insufficiency—the inability to resist increased
detrusor pressure—resulting in stress inconti-

nence, which is urinary leakage during stressful events such as coughing, stooping, or lifting. Furthermore, patients with prostate cancer
tend to compensate with more frequent bladder contractions for the obstruction caused by
malignant prostatic enlargement. When the
prostate is surgically removed, the bladder contractions persist, and this overactive bladder,
or so-called detrusor instability, results in urge
incontinence, which is the frequent urge or
pressure to urinate (Harris, 1997). Patients with
urge incontinence cannot withstand increasing
detrusor pressure, and they often leak urine
suddenly and uncontrollably. The type of surgery (open radical, laparoscopic, or robotic
prostatectomy) does not significantly affect
the rate of postsurgical UI (Jacobsen, Moore,
Estey, & Voaklander, 2007; Romero & MartinezSalamanca, 2007). Radiation therapy also can
weaken sphincter muscles and cause UI.

Incidence of Postprostatectomy
Urinary Incontinence
The incidence of UI after radical prostatectomy has been reported as 2%–90.3%, depending on the definition of UI and the methodology of studies (Novara et al., 2010; Peterson &
Chen, 2012). A strict definition of UI is total
incontinence (i.e., uncontrollable leakage).
The six-month post-treatment prevalence of
total incontinence was reported to be 6%, but
when counting mild incontinence, for which
an “occasional” pad was used, the prevalence of
UI rose to 40% (Penson et al., 2008).
UI after prostatectomy recedes gradually over
time (Lepor, Kaci, & Xue, 2004; Peyromaure,
Ravery, & Boccon-Gibod, 2002; Smither, Guralnick, Davis, & See, 2007). One study reported
that by the end of 12 months, 40% of patients
used pads daily and 74% had some degree of
leakage (Holm, Fosså, Hedlund, Schultz, &
Dahl, 2014). Delayed incontinence, defined as the
persistence of urine leakage one year after surgery (Peyromaure et al., 2002), was reported
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for 42% of patients who dripped (Lepor et al.,
2004) and 30% of patients who wore pads at
24 months (Penson et al., 2008). The Prostate
Cancer Outcomes Study reported that 14% of
patients continued to have frequent urinary
leakage five years after surgery (Penson et al.,
2008; Potosky et al., 2004). The prevalence
of lifelong postprostatectomy incontinence
requiring daily use of protective pads has been
estimated, in some reports, to be as high as
45% (Poon et al., 2000).
The incidence of UI is lower in patients
treated with external beam radiation therapy
(Nicolaisen, Müller, Patel, & Hanssen, 2014)
and interstitial radioisotope seed implant
(brachytherapy) (Bradley, Bissonette, & Theodorescu, 2004; Downs et al., 2003; Raabe, Normann, & Lilleby, 2015), but both can result in
muscle damage and irritative voiding symptoms (Quek & Penson, 2005). Most studies estimated the rate of UI as 5%–10% for both treatments (de Reijke & Laguna, 2003; Fontaine,
Ben Mouelli, Thomas, Otmezguine, & Beurton, 2004; Liu et al., 2005; Locke, Ellis, Wallner, Cavanagh, & Blasko, 2002; Madalinska et
al., 2001; Potosky et al., 2000; Reis, Netto, Reinato, Thiel, & Zani, 2004). However, one study
found that 35% of patients were incontinent
and 6% still used pads three years after external beam radiation therapy (Little, Kuban,
Levy, Zagars, & Pollack, 2003). Talcott, Clark,
Stark, and Mitchell (2001) noted that 45% of
patients receiving brachytherapy were incontinent. In short, UI is prevalent in patients with
prostate cancer over time and across treatment
modalities, thus constituting a serious clinical
problem for these patients.

Urinary Incontinence in
Patients With Other Cancers
Emerging evidence supports that UI among
women with cervical cancer and patients with
other cancers appears to be common. A study
of 319 Norwegian women who survived gyne-
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cologic cancer reported that 34.3% suffered
from total UI 12 years after initial treatment
(Skjeldestad & Hagen, 2008). Another study
conducted urodynamic testing in 28 Italian
patients with gynecologic cancer and reported
that 32% and 24% of patients were incontinent at 3 months and 12 months, respectively,
after surgery (Angioli et al., 2007). Hysterectomy to treat cervical cancer can damage urethral sphincter muscles and reduce intraurethral pressure, resulting in UI (Axelsen, Bek,
& Petersen, 2007). Zullo, Plotti, Calcagno,
Angioli, and Panici (2008) reported that 21%–
53% of women who underwent radical hysterectomy experienced UI. Other recent studies
support the finding of worsening UI following
radical hysterectomy (Ceccaroni et al., 2012; de
Noronha, de Figueiredo, Franco, Cândido, &
Silva-Filho, 2013; Donovan, Boyington, Judson,
& Wyman, 2014). Bladder dysfunction following radical hysterectomy has been estimated to
range from 8% to 80% (Plotti et al., 2011). Evidence also suggests that surgery plus radiation
therapy is associated with more severe incontinent symptoms than surgery without radiation
therapy or radiation therapy alone (Erekson,
Sung, DiSilvestro, & Myers, 2009; Hazewinkel
et al., 2010).
Other cancers, such as bladder and rectal
cancers, also may require surgery that compromises pelvic nerves and muscles, resulting
in UI. Researchers conducting a study of 315
patients with bladder cancer at the University of Michigan reported that patients undergoing cystectomy had significantly poorer urinary function and quality of life than patients
receiving other treatment (Gilbert et al., 2007).
Another study found that 82.4% of 121 women
who had undergone radical cystectomy for
bladder cancer continued experiencing UI at
a median follow-up of 56 months (Jentzmik et
al., 2012). In patients with rectal cancer, Contin et al. (2014) reported that 51.2% of 225
patients experienced UI after rectal cancer surgery. Panjari et al. (2012) found in a systematic literature review study that 60% of women
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undergoing rectal cancer treatment had concerns about incontinence. UI was found to be
worse at 12 months after rectal cancer surgery
(Varpe et al., 2011). Curative surgeries for rectal cancer including total mesorectal excision
are reported to be associated with long-term UI
at a rate of 38% (Lange et al., 2008). Nevertheless, evidence on UI pathology and its effect
on quality of life is insufficient at this time to
accurately estimate the severity of urinary problems in these populations. Future clinical trials
need to study treatment approaches for efficacy
among both men and women diagnosed with
cervical, bladder, and rectal cancers.
UI is one of the common symptoms of
menopause, and cancer treatment can lead to
early menopause. However, research is lacking
regarding the prevalence and severity of UI as
a result of treatment-induced menopause in
patients with cancer.

Consequences of Urinary
Incontinence
Unresolved temporary and permanent UI is
costly to both individuals and society and has
adverse physical, social, and emotional consequences (Ko & Sawatzky, 2008; Palmer et
al., 2003; Stothers, Thom, & Calhoun, 2005).
Patients with UI may experience physical discomfort of irritation, sores, and reddening of
the skin, as well as rashes from protective briefs
(Ko & Sawatzky, 2008; Nahon, Waddington,
Dorey, & Adams, 2009). Their daily functioning
(Martin et al., 2011; Weber, Roberts, Chumbler,
Mills, & Algood, 2007) and routine physical
exercise such as walking (Butler, Downe-Wamboldt, Marsh, Bell, & Jarvi, 2000; Kyrdalen,
Dahl, Hernes, Småstuen, & Fosså, 2013; Petry
et al., 2004) may be restricted or eliminated.
Studies of patients with prostate cancer shed
light on this issue. Men treated for prostate cancer were forced to rearrange their lives to suit
urgent needs for access to a restroom (Jakobsson, Hallberg, & Lovén, 2000). They had to

avoid traveling long distances, doing yard work,
golfing, dancing, playing tennis, or having sex
for fear of urinary leakage (Fan, Heyes, & King,
2012; Hedestig, Sandman, Tomic, & Widmark,
2005; Kirschner-Hermanns & Jakse, 2002;
Palmer et al., 2003; Weber et al., 2007).
Men with UI using pads were five times as
likely to be bothered as opposed to those who
had no need to use a pad (Wallerstedt et al.,
2012). Significant bother was present even
when one pad was required daily for a minor
leakage (Cooperberg, Master, & Carroll, 2003;
Wallerstedt et al., 2012).
Frequent use of pads brought about social
stigma (Elstad, Taubenberger, Botelho, &
Tennstedt, 2010; Higa, Lopes, & D’Ancona,
2013; Paterson, 2000), isolation (Ko & Sawatzky,
2008; Palmer et al., 2003), feelings of being
embarrassed (Ko & Sawatzky, 2008) or burdened (Waller & Pattison, 2013), anger over a
loss of control (Burt, Caelli, Moore, & Anderson, 2005; Rondorf-Klym & Colling, 2003;
Waller & Pattison, 2013), and loss of self-worth
(O’Shaughnessy & Laws, 2010). In some cases,
patients became depressed (Ko & Sawatzky,
2008; Weber, Roberts, Mills, Chumbler, &
Algood, 2008). In short, UI had significant
adverse effects on the quality of life of patients
receiving prostate cancer treatment (Hoyland,
Vasdev, Abrof, & Boustead, 2014; Katz, 2007;
Walsh & Hegarty, 2010).
Furthermore, 74% of patients who had
undergone postprostatectomy considered UI
to be an important problem to resolve (Palmer
et al., 2003; Smith, Shaw, & Rashid, 2009) and
viewed it as more bothersome than sexual dysfunction (Weber et al., 2007). UI significantly
inflates hardship for the family (McCorkle,
Siefert, Dowd, Robinson, & Pickett, 2007). Men
with UI typically rely on women in the family as the primary caregivers, usually a wife or
a daughter who is likely an older adult herself
or a caretaker of children (Harden et al., 2002;
Lobchuk & Rosenberg, 2014). The stress associated with a cancer diagnosis and treatment
has already strained these women, and taking

Chapter 21. Genitourinary Symptoms

care of catheters or pad changes further taxes
their energy (Shelby, Taylor, Kerner, Coleman, & Blum, 2002) and increases the restrictions in their lives (Harden et al., 2002). In fact,
UI is more highly associated with spousal distress than patient distress (Couper et al., 2006;
Resendes & McCorkle, 2006). As patients’ urinary frequency increases and quality of life
decreases, the spouses’ quality of life significantly worsens (McCorkle et al., 2007).
UI places a tremendous burden on society
(Coyne et al., 2014). In addition to the patient’s
need for personal care (e.g., dressing, using the
toilet), domestic activities (e.g., cooking, shopping, housework) and professional services
(e.g., respite care, visit by a healthcare professional), utilization of medical services was significantly higher among those suffering from
incontinence (Tang et al., 2014). Based on
2007 statistics, the annual total cost of UI in
the United States was $65.9 billion, with an estimated cost of $76.2 billion in 2015 and $82.6
billion in 2020 (Coyne et al., 2014). The cost
covers expenditures for diagnosis, evaluation,
treatment, complications (skin breakdown or
urinary tract infections), routine care, and the
loss of work.

Pelvic Floor Muscle Exercise
Pharmacologic and surgical treatments of
postprostatectomy incontinence are costly
and unpopular because of their intrusiveness,
side effects, and possibility of failure (ReselFolkersma, Salinas-Casado, & Moreno-Sierra,
2014). Pelvic floor muscle exercise (PFME), a
behavioral approach proposed by Arnold Kegel
in the late 1940s (Kegel, 1948), namely Kegel
exercises, is a learned technique of muscle contraction and relaxation and has been used to
treat women with UI from a variety of causes
for decades. The underlying assumption is that
regular and repeated muscle contractions can
strengthen a voluntary muscle, thus causing the
muscle to grow in size (Ocampo-Trujillo et al.,
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2014). PFME strengthens pelvic sphincter muscles and may improve urethral sphincter closure during periods of increased intravesical
pressure (Filocamo et al., 2005).
Previous research has documented the
effectiveness of PFME in treating women with
incontinence (Hersh & Salzman, 2013; Kocaöz,
Eroğlu, & Sivaslıoğlu, 2013; Stafne, Salvesen,
Romundstad, Torjusen, & Mørkved, 2012). A
study of the anatomy of the urethral sphincter complex in both sexes using histologic and
three-dimensional imaging technique reported
that the urinary sphincter morphology is analogous in both sexes (Yucel & Baskin, 2004), supporting the feasibility of PFME for men with UI.
Increased strength of the external sphincter
muscles is expected to increase urethral resistance to mitigate both stress and urge incontinence.

Effect in Early Postsurgical or
Preoperative Patients
Evidence for efficacy of PFME in treating
men following prostatectomy was encouraging initially but remains inconclusive in recent
years. Based on a systematic literature review
of nine randomized controlled trials, the
Cochrane Incontinence Group in 2004 concluded that the five clinical trials of PFME
with biofeedback provided evidence for better
continence outcomes in early postoperative
months than no treatment or the placebo control (Hunter, Moore, Cody, & Glazener, 2004).
However, the same group reached a more conservative conclusion in 2015. Based on a review
of 50 studies, they concluded that the effect
of conservative management of postprostatectomy UI up to 12 months remained “uncertain” and there was “insufficient evidence to
demonstrate a beneficial effect of pelvic floor
muscle training” (Anderson et al., 2015).
Fernández et al. (2015), however, conducted
a meta-analysis of eight selected studies. They
reported a significantly improved continence
rate in the short (p ≤ 0.001), medium (p =
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0.001), and long term (p = 0.002) due to pelvic floor muscle training.
Van Kampen et al. (2000) conducted the first
randomized study of 102 patients who received
either biofeedback PFME treatment or placebo
after catheter removal. At three months after
surgery, the treatment group had 32% more
participants achieving continence and significantly shorter duration of incontinence than
the control group based on 1- and 24-hour pad
tests. The group difference in the return of
continence was 14% at 12 months. Van Kampen (2006) further reported that a session of
biofeedback training in PFME plus daily PFME
produced a significant reduction in severe
incontinence (odds ratio [OR] = 0.29, 95%
confidence interval [CI] [0.09, 0.94]) and pad
use (OR = 0.44, 95% CI [0.24, 0.99]), as well as
a faster return to continence (mean time = 3.5
months vs. more than 6 months), compared to
no PFME treatment at six months in a sample
of 125 subjects.
Filocamo et al. (2005) randomized 300
patients to either PFME treatment or control after catheter removal. Significantly more
patients in the treatment group than the control group achieved continence at one month
(19% vs. 8%) and six months (94.6% vs. 65%)
using 1- and 24-hour pad tests.
Porru et al. (2001) reported that biofeedback PFME significantly increased the grade
of muscle strength from 2.8 to 3.8 points after
four weeks of exercise, but muscle strength
remained unchanged (2.5 to 2.4 points) in
the control group without PFME training. The
PFME treatment group reported significantly
fewer incontinent episodes and less leakage
than the control group at weeks 1, 2, and 3 after
catheter removal.
However, a number of randomized studies
failed to find a significant effect from PFME.
For example, Robinson, Bradway, Nuamah,
Pickett, and McCorkle (2008) randomized 126
participants to either an intervention group
that received four weeks of PFME training following catheter removal or a control group.

The researchers assessed participants at 3, 6,
and 12 months following radical prostatectomy.
Their findings showed no significant group difference in UI and quality of life.
Glazener et al. (2011) conducted two parallel trials of men undergoing radical prostatectomy or transurethral resection and experiencing UI six weeks after surgery. The participants
were randomized to an intervention group that
received four sessions of PFME training from
a therapist or to a control group of standard
care plus lifestyle advice. Incontinence outcome was assessed using the participants’ selfreport. No difference in the continence rate
was observed between the intervention (76%
and 65% in trial one and two, respectively) and
the control group (77% and 62%, respectively)
at 12 months. The authors concluded that
one-to-one sessions of PFME training for men
with incontinence after prostate surgery were
unlikely to be effective.
Some studies have examined the preoperative effect of PFME on UI, and the results are
inconclusive. Parekh et al. (2003) randomized 38 surgical patients to receive biofeedback
PFME training or control prior to prostatectomy. Patients who received PFME training preoperatively had regained continence (defined
as less than one pad daily) significantly better than those without PFME training (68% vs.
37%) at three months after surgery.
Burgio et al. (2006) randomized 125 patients
to preoperative biofeedback PFME or a control
arm. They reported significantly quicker return
of continence and fewer patients with severe
or continual leakage in the treatment group
than the control group (5.9% vs. 19.6%) at six
months after surgery.
Centemero et al. (2010) randomized 118
men who were undergoing radical prostatectomy to start PFME preoperatively and continue postoperatively or to start PFME postoperatively. They reported that the group starting
PFME preoperatively had a significantly higher
rate of continence at one month (44.1% vs.
20.3%) and three months (59.3% vs. 37.3%)
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than those in the postoperative PFME group (p
≤ 0.05).
Moreover, Tienforti et al. (2012) studied 32 patients randomized to a preoperative
group and a postoperative PFME group. They
reported that the preoperative PFME group
showed a significantly higher rate of continence at one (p = 0.02), three (p = 0.01), and
six (p = 0.002) months, better self-reported
urinary function, and fewer incontinence episodes or less pad use per week than the postoperative PFME group.
Geraerts et al. (2013) studied 180 men who
were randomized to receive PFME training
three weeks prior to radical prostatectomy or to
start PFME after surgery. They did not observe
a significant group difference in the mean time
to continence and the leakage amount based
on a one-hour pad test. Further, a meta-analysis of five selected studies concluded that preoperative PFME did not improve UI after radical prostatectomy at early (3 months), interim
(6 months), or late (12 months) recovery stages
(Wang, Huang, Liu, & Mao, 2014).
Evidence suggests that some patients have
difficulty identifying the correct muscles with
verbal instruction on PFME, thus affecting
its outcome (Floratos et al., 2002). Studies
have provided supporting evidence of superior PFME outcomes based on biofeedback
over verbal instruction (Hunter et al., 2004;
Ribeiro et al., 2010). Although a few studies
failed to find a difference between the two
instruction approaches (Floratos et al., 2002;
MacDonald, Fink, Huckabay, Monga, & Wilt,
2007), existing evidence generally favors biofeedback training.

Effect in Patients With Persistent
Urinary Incontinence
Persistent UI that lasts 12 months or longer
is difficult to treat, and evidence supporting the
effect of PFME on persistent UI is scarce. However, two recent studies provided promising
results. In a trial of 208 men with incontinence
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for 1–17 years after radical prostatectomy, study
participants were randomized to three groups:
(a) eight weeks of behavioral therapy (PFME
training and bladder control strategies), (b)
behavioral therapy plus in-office biofeedback
and daily electrical stimulation at home, and
(c) delayed treatment as a control group. It
was reported that the mean number of incontinence episodes was significantly reduced in the
behavioral therapy and behavioral therapy plus
biofeedback and electrical stimulation groups
(55% and 51% reduction, respectively) compared to the control group (24% reduction) at
eight weeks (p = 0.001). No significant difference was observed between the two intervention groups. The researchers concluded that
eight weeks of behavioral therapy with or without electrical stimulation can reduce the frequency of incontinence episodes (Goode et al.,
2011).
In another clinical trial of 244 men with an
average of two to three years of incontinence
after prostatectomy and/or radiation therapy,
study participants were randomized to three
groups: (a) biofeedback PFME plus six sessions
of a support group, (b) biofeedback PFME
plus six sessions of telephone contact, and (c)
usual care that continued with routine medical
care without any exposure to the intervention
(Zhang et al., 2015). The biofeedback PFME
was a 60-minute session of biofeedback training
in PFME. The problem-solving therapy delivered symptom management skills through a
peer support group or telephone contacts with
a therapist over six biweekly sessions. Participants were assessed at baseline, three months,
and six months. The researchers found that
both intervention groups had significantly
fewer incontinence episodes daily than the control group at the end of the three-month study
intervention period but not at the six-month
follow-up, and that participants in the biofeedback PFME plus support group study arm had
a reduction of 13.3 g of urine at six months,
significantly lower than the control group. The
researchers concluded that the intervention of
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biofeedback PFME plus symptom management
skills can significantly improve urinary function
and quality of life in men with persistent incontinence after prostate cancer treatment and
that the intervention needs to extend beyond
three months to achieve greater improvement
in these patients (Zhang et al., 2015). Furthermore, Zhang and Fu (2016) compared
the direct and indirect costs, as well as intervention effectiveness, of these study participants in the three groups with a group of eligible patients who had declined participation
in the intervention study. They reported that
the incremental cost-effectiveness ratios were
$16,759 per quality-adjusted-life-year (QALY)
and $12,561/QALY for the peer support and
telephone groups compared to the nonparticipating group; therefore, the interventions
were cost-effective in consideration of eligible
patients who had declined the interventions
(Zhang & Fu, 2016).

Nursing Implications
Despite inconsistent findings in the current literature, evidence suggests that immediate provision of biofeedback PFME training to
patients with prostate cancer after postoperative catheter removal reduces UI symptoms and
facilitates an early return of continence. Initial
evidence also suggests that biofeedback PFME
combined with behavioral modification, such as
a support group, promotes adherence to PFME
and recovery from persistent UI. The clinical
implication is that provision of biofeedback
PFME training and follow-up care may be considered complementary care for patients with
prostate cancer. However, additional research
is needed before generalizing this statement
to all forms of UI resulting from GU cancer or
resulting from interventions for gynecologic
and rectal cancers. Practicing PFME individually or in a group can be a practical and useful
management approach to temporary and persistent symptoms of UI.

UI symptoms resulting from muscle damage can be aggravated by a range of conditions, including inadequate fluid intake,
which can induce urinary tract infection; caffeine or alcohol intake, which stimulates bladder contraction; constipation or obesity, which
adds pressure on the bladder; and certain
medications or diseases (e.g., diabetes) that
worsen UI (Registered Nurses’ Association of
Ontario, 2011).
A common practice in nursing care for
women with UI involves teaching self-care management of fluid intake, voiding, constipation,
physical activity, and medication. Studies of
women with UI have shown the effect of selfmanagement of incontinent symptoms. In a systematic review of 12 randomized controlled trials, Du Moulin, Hamers, Paulus, Berendsen,
and Halfens (2005) found evidence that supports nursing intervention in women with UI.
The Registered Nurses’ Association of Ontario
(2011) best practice guideline recommends a
comprehensive approach to UI symptoms in
the belief that appropriate self-management
alleviates UI symptoms, thus complementing
PFME that aims to eradicate UI through muscle building.

Future Research
The future direction of nonsurgical management of UI symptoms points at the integration of PFME and self-management, as well as
various behavioral modifications. The application of this strategy to patients with other cancers and other diseases that result in UI also
requires further investigation.

Conclusion
UI can be caused by compromised integrity of the pelvic floor nerves and muscles. This
occurs commonly in the treatment of some
GU cancers, such as prostate cancer, as well as
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gynecologic and rectal cancers and other noncancer diseases. Numerous clinical trials evaluating PFME as a way to decrease or eliminate
UI in patients who have undergone prostatectomy show promise for all patients affected by
UI. The conflicting findings in the current literature may reflect the complexity of research
methods, sample selection, measurement,
and other research issues that have yet to be
applied with a recommended guideline based
on gained knowledge.
Improvement of persistent incontinence is
contingent upon adherence to PFME and selfmanagement. Several critical behavioral intervention elements can reinforce behavioral
adherence (Duncan & Pozehl, 2002), including goal setting, self-monitoring, physiologic
feedback about performance, multiple contacts, social support, and problem-solving strategies to overcome barriers.
A decade of literature shows that these elements significantly predict exercise adherence across diverse patient populations (Dubbert, 1992; Rhodes & Fiala, 2009). Various
treatment modalities, including group, individual, and telephone-based approaches, can
deliver these critical intervention elements
and should be considered in the future for the
benefit of patients with cancer who develop
UI.
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Chapter 21 Study Questions
1. Which of the following cancers is NOT a genitourinary cancer?
A. Bladder
B. Lung
C. Prostate
D. Kidney
2. Which of the following is used to assess urinary incontinence in patients with prostate cancer in the United States?
A. AUASS
B. ICSmaleSF
C. ICIQ-SF
D. All of the above
3. Roughly how many men continued to leak at 12 months after prostate cancer treatment?
A. 5%–10%
B. 15%–20%
C. 30%–40%
D. 50%–60%
4. Pelvic floor muscle exercise (PFME) is believed to reduce prostatectomy urinary incontinence because it can strengthen muscles of the:
A. Internal sphincter.
B. External sphincter.
C. Bladder.
D. Abdomen.
5. Which of the following does NOT exacerbate urinary incontinence symptoms?
A. Plenty of fluid intake
B. Caffeinated drinks
C. Obesity
D. Diabetes
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Introduction

Their main function is phagocytosis. The neutrophils constitute approximately 50%–60%
of the total white blood cell count (Gobel &
O’Leary, 2007). The neutrophil life span is six
to eight hours once released from the bone
marrow to the circulation (Camp-Sorrell,
2018). Neutropenia is defined as a reduction
in circulating neutrophils. An absolute neutrophil count (ANC) of less than 1,500/mm3 is
generally the definition of neutropenia (CampSorrell, 2018).

Myelosuppression is the most common doselimiting side effect and the most potentially lifethreatening side effect related to systemic anticancer treatments (Gobel & O’Leary, 2007). It
is crucial to understand the various manifestations of myelosuppression and the mechanisms
by which they are induced in patients undergoing cancer therapy. It is then that proactive,
effective nursing care can be delivered.
The manifestations of myelosuppression
include neutropenia, thrombocytopenia, and
anemia. Each may occur as the result of the
suppressive effects on bone marrow function
by cancer or cancer treatment. When suppression of bone marrow function occurs, adequate
amounts of vital blood cells are reduced and
the patient is at risk for experiencing complications that can be severe and life threatening.
These include symptoms of infection related
to neutropenia, bleeding as a consequence of
thrombocytopenia, and symptoms of anemia.
Each of these manifestations will be explored
in detail.

Risk Factors
Many risk factors exist for the development
of neutropenia in patients with cancer. These
factors may be categorized as patient specific,
disease specific, or treatment related. Patient
risk factors include the age and general health
of the patient, history of prior cytotoxic therapy, and history of prior neutropenic fever. Individuals aged 65 years or older may experience
age-related changes in their ability to metabolize, absorb, distribute, and excrete some chemotherapy agents (Lichtman, 2016). This may
put them at greater risk for the development of
neutropenic fevers. Studies demonstrated that
older individuals with poor performance status
had a significant risk for neutropenia (Gobel &
O’Leary, 2007). Comorbid conditions such as
cardiovascular disease, diabetes, liver disease,
and chronic obstructive pulmonary disease
increase the risk of neutropenia (Camp-Sorrell,

Neutropenia
Overview
Neutropenia is a common toxicity of cancer chemotherapy. Neutrophils are the body’s
first line of defense against microbial invasion.
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2018). The patient’s current medications need
to be reviewed. Medications such as ibuprofen, ranitidine, cimetidine, and phenytoin may
cause neutropenia (Gobel & O’Leary, 2007).
Disease risk factors include the type and
aggressiveness of the malignancy, whether it is
a solid tumor or hematologic malignancy, the
location of the disease, and whether it is an
advanced stage. An elevated lactate dehydrogenase in individuals with lymphoma or leukemia increases risk for neutropenia (O’Leary,
2015).
Treatment risk factors include the type and
dose of cytotoxic agents used, concurrent or
prior radiation therapy, extensive prior chemotherapy, and absence of colony-stimulating factor therapy (Gobel & O’Leary, 2007).
The treatment pattern also can be a risk factor for the development of neutropenia. Dose
intensity is a term used to describe a cytotoxic
treatment pattern achieved by increasing a single dose per cycle of cytotoxic agents (Venturini et al., 2005). The goal of dose-intense
treatment is to administer the maximum tolerated dose of a cytotoxic agent to produce
the most effective lethal impact on malignant
cells, thereby achieving the best survival for the
patient (Nirenberg et al., 2006a). Dose intensity is attained by administering cytotoxic drugs
at the same dose per cycle with a shorter interval between treatment cycles (Venturini et al.,
2005). The overall effect of dose-intensive treatment patterns is the delivery of a higher dose of
cytotoxic agents over a shorter period of time.
As a consequence, the incidence and severity of
neutropenia are increased, and dose-intensive
treatment plans must always include growth
factor support (Nirenberg et al., 2006a).
High doses of specific immunosuppressive
agents are used in the preparative regimens of
hematopoietic stem cell transplantation, where
the goal is to eradicate malignant hematopoietic stem cells and replace them with healthy
progenitor cells. This process renders the
patient profoundly neutropenic for a period of
time (West & Mitchell, 2004).

Treatment with radiation to the large bones
of the femur, pelvis, and mediastinum suppresses bone marrow function, potentially
leading to an inability to produce adequate
numbers of white blood cells. Patients at highest risk are those receiving chemotherapy and
radiation concurrently, total body irradiation, splenic radiation, or wide field radiation
encompassing more than 15% of active bone
marrow in the field (Aistars, 2007).

Diagnosis
Neutrophils comprise the proportion of
white blood cells that are immature (banded
neutrophils) and mature (segmented neutrophils). Neutropenia exists when the ANC is
below 1,500/mm3 (National Cancer Institute
Cancer Therapy Evaluation Program [NCI
CTEP], 2010). This value is derived by multiplying the sum of the percent of banded and
segmented neutrophils by the total white
blood cell count divided by 100 (Marrs, 2006;
Schwartzberg, 2006) (see Figure 22-1).
The severity of neutropenia is categorized as
mild, moderate, or severe based on the ANC.
The danger associated with abnormally low levels of neutrophils is that the risk of infection
increases as the ANC decreases. A correlation
exists between the severity and duration of neutropenia and the risk of infection in patients
with cancer. The more severe and the longer the
duration of neutropenia, more elevated the risk
is for the development of severe, life-threatening
infection (Schwartzberg, 2006) (see Table 22-1).
Chemotherapy-induced neutropenia can be
a dose-limiting side effect, accounting for dose
adjustments and dose delays that could potentially limit favorable outcomes for patients with
cancer (Lyman, 2006). Complications resulting
from chemotherapy-induced neutropenia, specifically febrile neutropenia, may lead to significant morbidity, mortality, and cost (Kuderer,
Dale, Crawford, & Lyman, 2007; Nirenberg et
al., 2006a). Febrile neutropenia can be a severe
life-threatening complication of neutropenia.
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Figure 22-1. Absolute Neutrophil Count Calculation
Formula
[segs (%) + bands (%)] × white blood cell count (cells/mm3) = absolute value (cells/mm3)
Example
[0.5% (segs) + 18% (bands)] = 0.185 × (1.0 × 103 cells/mm3) = 185 absolute neutrophil count
Note. Based on information from Fischbach, 2000.
From “Evidence-Based Guidelines for the Management of Neutropenia Following Outpatient Hematopoietic Stem Cell Transplantation,” by F. West and S.A. Mitchell, 2004, Clinical Journal of Oncology Nursing, 8, p. 602. Copyright 2004 by Oncology Nursing Society.
Reprinted with permission.

In the absence of adequate numbers of circulating neutrophils, the classic signs of infection are muted or absent. Many times, the only
symptom of life-threatening infection in a neutropenic patient may be a fever. Other symptoms that may be associated with infection
include chills, myalgia (muscle pain), arthralgia
(joint pain), mental status changes, anorexia,
nausea and vomiting, cough, dyspnea, hypoxemia, hypotension, tachycardia, and pain or
irritation at the site of the infection. However,
many of the classic signs of infection, such as
redness, purulence, and edema, may be absent
in febrile patients who are neutropenic (Gobel
& O’Leary, 2007). Neutrophil volume and
function can be markedly suppressed by cancers such as hematologic malignancies and
advanced stages of solid tumor malignancies
that may have metastasized to bone marrow
(Schwartzberg, 2006).

timely interventions, and expert patient education will facilitate successful outcomes in
patients who are at risk. Although the occurrence of neutropenia may be an inevitable outcome of cytotoxic therapies, a number of strategies can reduce or prevent the complications
and adverse sequelae (O’Leary, 2015).
Exogenous hematopoietic-stimulating factors are an effective pharmacologic strategy
in preventing complications of neutropenia.
Studies have demonstrated that the use of these
agents has significantly reduced the length of
hospital stay for the treatment of febrile neutropenia, reduced infection-related mortal-

Table 22-1. Absolute Neutrophil Count
Grading and Risk for Infection

Grade

Treatment and Nursing Implications
Nurses should be aware of the significance
of neutropenia in patients with cancer who are
undergoing active therapy. Careful and proactive planning will result in successful cancer
therapy outcomes for patients (O’Leary, 2015).
The Oncology Nursing Society has identified prevention of infection in patients with
cancer as a nursing-sensitive patient outcome
measure (Nirenberg et al., 2006b). Efficient
and proactive assessment (see Figure 22-2),

Absolute
Neutrophil Count
(/mm3)

Risk for Infection

1

< LLN–1,500

No increased risk

2

1,500–1,000

Slightly increased
risk

3

1,000–500

Moderately
increased risk

4

< 500

High risk

LLN—lower limit of normal
Note. Based on information from National Cancer Institute
Cancer Therapy Evaluation Program, 2010.
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Figure 22-2. Risk Factors to Be Assessed for Neutropenia
Risk Factor

Yes

No

Comorbidities
Chronic obstructive pulmonary disease
Cardiovascular disease
Liver disease
Renal insufficiency
Diabetes mellitus
Baseline anemia
Patient Related
Increased age (> 65 years)
Female sex
Poor performance status (Eastern Cooperative Oncology Group ≥ 2)
Poor nutritional status
Decreased immune function
Decreased body surface area
Inpatient versus outpatient
Cancer Related
Bone marrow involvement of tumor
Advanced cancer
Type of malignancy: leukemia, lymphoma, lung cancer
Elevated lactate dehydrogenase level (especially with non-Hodgkin lymphoma)
Treatment Related
Previous chemotherapy and type (specify) ________________
Planned relative dose intensity
Concurrent or prior irradiation to marrow
Preexisting neutropenia (prolonged)
History of severe neutropenia with chemotherapy
(Continued on next page)
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Figure 22-2. Risk Factors to Be Assessed for Neutropenia (Continued)
Risk Factor

Yes

No

Conditions With Increased Risk
Open wounds
Active infection
Mucositis (Common Terminology Criteria for Adverse Events grades 3–4)
Physical Examination
Head-to-toe assessment, with high-risk areas for infection, perirectal area, oral mucosa,
sinuses, lung, skin, and indwelling catheter sites
Diagnostic Evaluation
Complete blood count/differential, blood and other cultures, chemistry profile, chest x-ray
Note. Based on information from Klastersky et al., 2000; Maxwell & Stein, 2006; Wujcik, 2004.
From “Prevention of Infection” (pp. 268–269), by J.M. Tipton in L.H. Eaton and J.M. Tipton (Eds.), Putting Evidence Into Practice:
Improving Oncology Patient Outcomes, 2009, Pittsburgh, PA: Oncology Nursing Society. Copyright 2009 by Oncology Nursing Society.
Reprinted with permission.

ity, and shortened time to neutrophil recovery
(Nirenberg et al., 2006a). The National Comprehensive Cancer Network® (NCCN®, 2016c)
and the American Society of Clinical Oncology
(Smith et al., 2015) have recognized the impact
of growth factors and their use for primary prophylaxis of febrile neutropenia.
Patients who may be at risk for the development of neutropenia should be identified
prior to treatment (see Figure 22-2). Risk
assessments should include consideration of
the disease to be treated and the treatment
method. In addition, patient factors, such as
comorbidities, age, and functional stability,
should be assessed. A complete and thorough
history and physical assessment should be
completed with particular attention to potential sites of infection, such as the oral cavity
and indwelling central vascular access devices.
A plan of care or protocol should be established for specific preventive measures and
steps to initiate in the event of fever in neutropenic patients (NCCN, 2017).

Patient education is paramount for nurses
caring for patients with cancer and their families. Education should include teaching about
the mechanism of action of chemotherapy,
particularly its impact on neutrophils and their
activity. Patients should understand the mechanism of action and importance of prophylactic agents, particularly exogenous hematopoietic-stimulating agents. Patients and families
should be taught infection control measures,
including avoiding environmental exposures,
adhering to prophylactic measures, and incorporating personal hygiene practices into activities of daily living. Patients should be taught
how to monitor themselves for symptoms of
infections. Patients and families should be
specifically instructed when and how to report
symptoms of infections and any problems or
concerns during active treatment (O’Leary,
2015).
Nurses should be aware of the significance
of neutropenia in patients with cancer undergoing active therapy. Careful and proactive
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planning will contribute to successful patient
outcomes (O’Leary, 2015).

Thrombocytopenia
Overview
Thrombocytopenia is defined as a platelet
count of less than 150,000/mm3 (George &
Arnold, 2017). Platelets are produced in the
bone marrow from megakaryocytes. Each megakaryocyte produces an estimated 1,000–5,000
platelets. The life span of the platelet is approximately 8–10 days in circulation, after which the
monocyte–macrophage system removes them
from circulation (George & Arnold, 2017).
A normal platelet count in adults is 150,000–
450,000/mm3 (George & Arnold, 2017).
Under normal conditions, one-third of circulating platelets are sequestered in the spleen.
Platelets play a vital role in the maintenance of
hemostasis.

Risk Factors
Thrombocytopenia is a frequent consequence of myelosuppressive cancer therapy.
The major mechanisms that cause thrombocytopenia in patients with cancer are decreased
production, increased destruction, or platelet
dysfunction. Platelet production by the bone
marrow can be impaired when the marrow is
suppressed or damaged. Causes associated with
patients with cancer include active therapy with
myelotoxic chemotherapy and radiation therapy to sites of platelet production. Chemotherapy agents with a greater potential to cause
thrombocytopenia include gemcitabine, carboplatin, dacarbazine, fluorouracil, lomustine, mitomycin C, thiotepa, and trimetrexate
(Camp-Sorrell, 2018). Bone marrow aplasia may be acquired via other means, such as
hematologic disease, viral infections, vitamin
B12 and folate deficiencies, and direct alcohol
toxicity, which also may lead to thrombocytopenia (George & Arnold, 2017).

Disorders of increased platelet destruction
include alloimmunization, disseminated intravascular coagulation, and thrombotic thrombocytopenic purpura–hemolytic uremic syndrome. Splenomegaly caused by sequestration
of platelets can induce an apparent thrombocytopenia. Although total platelet volume
remains normal, the number of functional
platelets is decreased (George & Arnold, 2017).
A platelet count less than 50,000/mm3 confers a moderate risk for bleeding. If the count
decreases to less than 10,000/mm3, a severe risk
for a fatal hemorrhage may occur (Camp-Sorrell, 2018). The central nervous system, respiratory system, and gastrointestinal system are the
major sites for hemorrhage.

Diagnosis
A platelet count less than 150,000/mm3 on
laboratory evaluation provides a diagnosis of
thrombocytopenia. However, thrombocytopenia can have multiple causes, and obtaining a detailed history is important to identify
the specific cause. Thrombocytopenia may
initially exist without apparent symptoms. It
is not unusual for thrombocytopenia to go
undetected until signs and symptoms appear
(George & Arnold, 2017).
Bleeding is the most common clinical presentation of thrombocytopenia and may be
most apparent in mucosal surfaces and skin surfaces where it is manifested by petechiae and
ecchymoses. Bleeding from superficial cuts and
menorrhagia are common (George & Arnold,
2017). The most common cause of death from
thrombocytopenia is bleeding into the central
nervous system preceded by a traumatic event.

Treatment
Patients undergoing aggressive active therapy may receive several units of platelets over
the course of active therapy. If the platelet count
becomes less than 10,000–20,000/mm3, a transfusion may be ordered; however, it may depend
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on whether the patient is bleeding (Camp-Sorrell, 2018). Platelet transfusions are a way of
rapidly correcting dangerous levels of thrombocytopenia, but the process is not without risk
(Yuan & Goldfinger, 2016). Platelet concentrates from random donors consist of platelets
retrieved from several different human donors.
A standard adult dose for prophylactic therapy
is approximately one random donor unit per
10 kg of body weight, which is four to six units
of pooled platelets or one apheresis unit. This
dosing is expected to raise the platelet count
as much as 30,000/mm3 within 10 minutes of
the infusion in an average-sized adult (Yuan &
Goldfinger, 2016). However, the use of random
donor platelets risks exposure of the patient to
potential pathogens and antigens. Exposure to
antigens may lead to the development of antibodies against future random donor platelets
(alloimmunization).
Single-donor platelet products permit the
collection of multiple units of platelets from a
single donor with compatible antibodies for the
patient. This method also has the advantages of
reducing the patient’s exposure to pathogenic
organisms and minimizing the potential for
alloimmunization. Restricting donor exposure
will protect patients with cancer from potential
pathogens (Yuan & Goldfinger, 2016).
It is important to obtain postinfusion platelet counts to evaluate the benefit of the transfusion. This is particularly important when
thrombocytopenic patients are receiving transfusion specifically to safely undergo an invasive
procedure.

Nursing Implications
Nursing care of patients who are at risk for
the development of thrombocytopenia includes
obtaining a detailed patient history (see Figure 22-3), reviewing laboratory assessments,
and identifying risk factors. A detailed history
of recent drug use is essential. Careful assessment of skin and mucous membranes, such as
the oral cavity, is important. Patients who are
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undergoing active systemic therapy with aggressive chemotherapy regimens should be monitored and assessed on a regimented basis.
Proactive identification is important for
patients who are at risk for developing thrombocytopenia as a sequela of either disease or
treatment. Patient education is paramount in
ensuring adherence to therapy and minimizing
or preventing serious complications of thrombocytopenia. Patients should be taught what
signs to look for that indicate bleeding (see Figure 22-4).

Anemia
Overview
Anemia is defined as a decrease in hemoglobin concentration and number of functional
red blood cells or red blood cell volume to suboptimal levels (O’Leary, 2015). Anemia can
have a detrimental impact on the performance
status, quality of life, and therapeutic efficacy
for patients with cancer (O’Leary, 2015).
The etiology of anemia can be categorized
as (a) a decreased production of functional red
blood cells, (b) an increased destruction of red
blood cells, or (c) blood cell loss. Erythropoiesis is controlled by the growth factor erythropoietin. The kidneys produce erythropoietin in
response to hypoxia. It is then transported to
the bone marrow, where it stimulates the production of red blood cells in the bone marrow. Essential basic materials for this process
include vitamin B12, folic acid, and iron. Nutritional deficiencies or malabsorption syndromes
can predispose patients to anemia in this manner (Coyer & Lash, 2008; O’Leary, 2015).
Anemia is the result of a reduction in circulating erythrocytes and thus a lowered hemoglobin level. With lowered hemoglobin levels, oxygen transport to tissues is diminished,
causing tissue hypoxia (Coyer & Lash, 2008).
Cancer-related anemia is frequently attributed to either direct tumor infiltration of
the bone marrow, the effect of myelosuppres-
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Figure 22-3. Assessment of Risk Factors for Bleeding
Assessment

Yes

No

Patient History
Bleeding or clotting disorders
Bleeding tendencies
Petechiae
Easy bruising
Pain
Headaches
Nosebleeds
Poor nutritional status
Medication history (prescription, over the counter, vitamins/herbals)
History of transfusions
History of liver disease
History of renal disease
History of allergic reactions
Known infections
Type of malignancy
Types of treatment
Physical Assessment
Body system review
Performance status
Diagnostic workup
Laboratory data
Note. Based on information from Friend & Pruett, 2004.
From “Prevention of Bleeding” (p. 254), by J.M. Tipton in L.H. Eaton and J.M. Tipton (Eds.), Putting Evidence Into Practice: Improving
Oncology Patient Outcomes, 2009, Pittsburgh, PA: Oncology Nursing Society. Copyright 2009 by Oncology Nursing Society. Reprinted
with permission.

sive antitumor therapy, or anemia of chronic
disease (Coyer & Lash, 2008). Anemia of
chronic disease is characterized by hypoplasia

of bone marrow, decrease in red cell survival,
decreased utilization of iron, and low serum
erythropoietin level (Coyer & Lash, 2008).
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Figure 22-4. Patient Education Regarding
Thrombocytopenia
• Avoid use or overinflation of a blood pressure cuff or
tourniquet use when platelet count is < 20,000/mm3.
• Avoid invasive procedures unless absolutely necessary; this includes rectal temperatures, enemas,
suppositories, bladder catheterization, venipuncture,
use of nasogastric tubes, finger sticks, or intramuscular or subcutaneous injections.
• Alter environment to avoid traumatic injuries, including padding side rails and clearing walkways.
• Avoid using sharp objects, such as straight-edge
razors, in personal care.
• Wear shoes while ambulating to maintain skin integrity.
• Avoid activities that may lead to trauma.
• Use soft toothbrushes when brushing teeth to avoid
gingival injury.
• Look for signs of new or uncontrolled bleeding, such
as nosebleeds, dark tarry stools, easy bruising of
the skin, and presence of petechiae.
• Notify healthcare provider for uncontrolled bleeding
or signs of new bleeding.
Note. Based on information from Kurtin, 2016.

Risk Factors
Risk factors for anemia in patients with cancer may be multifactorial (O’Leary, 2015).
Comorbidities, including hereditary disease,
renal insufficiency, nutritional deficiencies,
and anemia of chronic disease, may contribute
to the anemia. Direct causes of anemia are the
suppression of hematopoiesis by infiltration of
the cancer cells into the bone marrow and the
production of cytokines by cancer cells, which
results in iron sequestration and a subsequent
decrease in red blood cell production (NCCN,
2016a).
Higher rates of anemia have been observed
with patients diagnosed with lung, ovarian,
and head and neck cancers (NCCN, 2016a).
This may be because of the use of platinumcontaining chemotherapy agents commonly
used for systemic therapy. The use of platinumcontaining chemotherapy agents has been
associated with increased incidence of anemia requiring transfusions (NCCN, 2016a).
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The myelosuppressive effects of chemotherapy agents may be cumulative over time with
repeated cycles and increase the risk for anemia (NCCN, 2016a).

Diagnosis
The diagnosis of anemia is made by measuring the complete blood count, including a differential count. Other studies that should be
included to characterize the etiology of anemia
include reticulocyte count, iron studies, serum
B12, folate levels, stool for guaiac, lactate dehydrogenase, fractionated bilirubin, creatinine,
bone marrow biopsy, hemoglobin electrophoresis, and direct Coombs test.
Anemia can be graded by severity based on
hemoglobin concentration. NCI has established and published anemia toxicity scales
(see Table 22-2). Severe anemia, also known
as physiologic anemia, is associated with
multiple adverse clinical symptoms, including headache, dyspnea, dizziness, poor mental status acuity, sleep disturbance, and sexual dysfunction. Severe anemia (grade 3)
is defined as a hemoglobin level less than 8
g/dl (NCI CTEP, 2010). Severe anemia also
can affect therapeutic outcomes and thus
requires immediate intervention. Low hemoglobin levels can lead to treatment delays,
delays in surgical intervention, or chemotherapy dose reductions, thereby decreasing
the overall intensity required for successful
outcomes. Tumor hypoxia particularly can
limit effectiveness of radiation therapy. Cells
that are not adequately oxygenated may be
much less sensitive to the effects of ionizing
radiation and may lead to treatment failure
(Hurter & Bush, 2007).
In making the diagnosis and determining
the treatment to correct anemia in patients
with cancer, clinicians must consider other
factors. It is important to evaluate the clinical manifestations and treatment context for
each patient (NCCN, 2016a). Symptoms of
acute-onset anemia include tachycardia, tachy-
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Table 22-2. Anemia Grading
Grade

Description

1

Hgb < LLN–10.0 g/dl; < LLN–6.2 mmol/L;
< LLN–100 g/L

2

Hgb < 10.0–8.0 g/dl; <6.2–4.9 mmol/L;
< 100–80 g/L

3

Hgb < 8.0 g/dl; < 4.9 mmol/L; < 80 g/L;
transfusion indicated

4

Life-threatening consequences; urgent
intervention indicated

5

Death

Hgb—hemoglobin; LLN—lower limit of normal
Note. From Common Terminology Criteria for Adverse Events
[v.4.03], by National Cancer Institute Cancer Therapy Evaluation Program, 2010. Retrieved from https://evs.nci.nih.gov/
ftp1/CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7
.pdf.

pnea, and dyspnea on exertion; light-headedness; and fatigue. The physiologic compensation that occurs over time influences tissue
demands for oxygen (Coyer & Lash, 2008).
Subjective symptoms that should be evaluated
include decreased activity tolerance and performance status.
Fatigue has been described as one of the most
distressing side effects of cancer and cancer treatment and can have a serious impact on patients’
quality of life (de Nijs, Ros, & Grijpdonck, 2008).
It is defined as “a distressing, persistent subjective sense of physical, emotional, and/or cognitive tiredness or exhaustion related to cancer
or cancer treatment that is not proportional to
recent activity and interferes with usual functioning” (NCCN, 2016b, p. FT-1).
Fatigue is a prevalent symptom among
patients with cancer and has been strongly
attributed to anemia. Hypoxia-compromised
organs and hemoglobin dysfunction have
been proposed as mechanisms linking anemia to fatigue (Wang, 2008). Other theories have been proposed to explain the com-

plex phenomenon of fatigue, including the
effects of surgery; anesthesia; side effects of
other antitumor therapies, such as hormone
therapy, radiation therapy, or biotherapy;
cachexia; other comorbidities; and abnormal production of inflammatory cytokines
(Wang, 2008). Although the underlying etiology for fatigue continues to be explored
(see Chapter 19), a known correlation exists
between cancer-related fatigue and anemia
(NCCN, 2016b).

Treatment
Treatment options for anemia are aimed
at correcting the underlying cause of the anemia. The transfusion of packed red blood cells
(PRBCs) or the administration of erythropoiesis-stimulating agents (ESAs) is indicated for
select patients. The use of either of these treatment modalities carries potential risks as well as
benefits (NCCN, 2016a).
Transfusion of PRBCs will rapidly increase
hemoglobin and hematocrit levels. It is estimated that the transfusion of one unit of PRBCs
will increase the hemoglobin by an increment
of 1 g/dl or the hematocrit by 3% in an average-size adult. The amount of increase may be
less if the patient is receiving concomitant fluid
replacement (NCCN, 2016a).
Numerous safety processes have been incorporated over the past several years to ensure a
safer blood supply in the United States. However, the potential risks associated with PRBC
transfusion include bacterial contamination,
viral infections, congestive heart failure, and
iron overload (NCCN, 2016a).
The administration of ESAs has been
shown to decrease the requirement of PRBC
transfusion in patients with cancer who are
actively undergoing chemotherapy. The risks
associated with the use of these agents have
become apparent in recent years when it was
shown that a subset of patients with cancer
tended to have a risk of shortened survival
and tumor progression. Revised label warn-

Chapter 22. Hematologic Issues

ings restrict the use of ESAs to the treatment
of anemia in individuals undergoing myelosuppressive chemotherapy. The discontinuation of
these agents once chemotherapy has been completed is strongly recommended. The warning
for these agents further advises that physicians
monitor hemoglobin levels and adjust dosing
to maintain the lowest hemoglobin level necessary to avoid transfusions (NCCN, 2016a).
Other adverse events that have been associated with the use of ESAs include an increased
risk of thromboembolic events, hypertension,
and seizure activity (NCCN, 2016a).
In summary, the corrective measures for
anemia in patients with cancer depend primarily on the underlying cause. The diagnosis of
cancer and its various treatments should be
considered primary risk factors for the development of anemia. Other risk factors include
advanced age, nutritional deficiencies, chronic
infections, and comorbidities such as congestive heart disease and renal insufficiencies
(Hurter & Bush, 2007).
Corrective measures should be adopted and
used based on the etiology of the anemia. They
include (a) investigating for and correcting
occult blood loss, such as gastrointestinal bleeding, (b) correcting nutritional deficiencies, (c)
using ESAs when appropriate, (d) using PRBC
transfusions when appropriate, and (e) discontinuing nephrotoxic agents when possible.
The risks and benefits of measures for correcting anemia are an important consideration
that should be based on informed patient preferences, the treatment regimen, and the goals
of the overall cancer therapy (NCCN, 2016a).

Nursing Implications
Care for patients with anemia begins with
assessment of those potentially at risk for developing anemia, incorporating both subjective
and objective data. Review of patients’ history
with attention to past use of cytotoxic agents,
radiation therapy, surgical intervention, and
current and recent nutritional deficits pro-
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vides important baseline information. The
identification of recent and past use of medications, including supplements, also should be
included (Hurter & Bush, 2007).
Physical assessment parameters include the
evaluation of skin and mucous membranes for
paleness and pallor, petechiae and ecchymoses,
poor skin turgor, and jaundice. Cardiopulmonary assessment should include evaluation for
tachypnea and tachycardia. Patients should be
assessed for symptoms of fatigue. Laboratory
data should be obtained and regularly monitored to evaluate for response to interventions
(Gobel & O’Leary, 2007; Hurter & Bush, 2007).
The safe administration of blood products and ESAs is recommended when indicated for correction of anemia in appropriate
patients (NCCN, 2016a). Nurses should educate patients and family members on the mechanisms leading to anemia and the expected
outcomes of interventions (O’Leary, 2015).
Mitchell et al. (2014) suggested the following
evidence-based interventions to combat fatigue
during and following treatment:
••Work with the patient and family to improve
assessment of fatigue and identify management strategies.
••Promote open communication between the
patient, family, and caregiving team to facilitate discussions about fatigue’s effects on daily
life.
••Screen for the presence of treatable etiologic
or contributing factors, including hypothyroidism, hypogonadism, adrenal insufficiency,
cardiomyopathy, pulmonary dysfunction, concurrent distressing symptoms (pain, nausea,
depression), emotional distress, sleep disturbances, anemia, nutritional compromise,
fluid and electrolyte imbalances, and inactivity/physical deconditioning.
••Review current medications to identify any
agent or medication interactions that may
contribute to worsening fatigue.
••Consider attention-restoring activities, such as
exposure to natural environments and pleasant distractions.
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••Encourage a balanced diet with adequate
intake of fluid, calories, protein, carbohydrates, fat, vitamins, and minerals.

Conclusion
Myelosuppression is a common, complex,
and often serious consequence of cancer and
cancer therapy. Nurses are in a unique position
to appreciate the entire trajectory of the diagnosis and treatment for patients with cancer. Nurses
can anticipate the need for potential interventions based on patients’ likelihood for developing myelosuppression and proactively intervene
through patient education and astute nursing
assessment. It is an important nursing responsibility to provide education to patients and their
families to help adhere to therapy and achieve
optimal outcomes. Anticipating the potential
outcomes of cancer diagnoses and treatments
will position nurses to successfully meet the challenge of providing quality patient care.
The author would like to acknowledge Gail B.
Johnson, RN, MSN, AOCN®, CNS, for her contribution to this chapter that remains unchanged from the
first edition of this book.
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Chapter 22 Study Questions
1. The most common dose-limiting side effects for systemic anticancer treatments include:
A. Neutropenia.
B. Thrombocytopenia.
C. Anemia.
D. All of the above.
2. Which of the following statements related to neutrophils is correct?
A. Their main function is phagocytosis.
B. Their life span is one to three days after they have been released from the bone marrow to the circulation.
C. Their role is second in the line of defense against microbial invasion.
D. Both A and C are correct.
3. Patient education is essential for patients receiving chemotherapy. Education should include:
A. The mechanism of action of the chemotherapy they will be receiving.
B. Infection control measures.
C. Symptoms that may represent an infection.
D. All of the above.
4. Which chemotherapy agent has the greatest potential to cause thrombocytopenia?
A. Doxorubicin
B. Gemcitabine
C. Methotrexate
D. Paclitaxel
5. Which of the following is considered an evidence-based intervention to combat fatigue during and after chemotherapy?
A. Promote open communication with the patient and family about how fatigue affects
activities of daily living.
B. Review current medications to identify any medication interactions that may contribute to worsening fatigue.
C. Encourage a balanced diet with adequate intake of fluid, calories, protein, carbohydrates, fat, vitamins, and minerals.
D. All of the above
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Hepatic Toxicities
Elizabeth Prechtel Dunphy, DNP, CRNP, BC, AOCN®

Introduction

left. The lobes are further divided into eight
segments (see Figure 23-2). The liver is unusual
in that it has a dual blood supply: 20% of the
liver blood flow is oxygen-rich from the hepatic

To understand the management of hepatic
symptoms related to cancer and cancer therapy, nurses need an understanding of the liver
and its function. This chapter will review the
basic anatomy, physiology, and pathology of the
liver, along with liver function measurement.
Physical findings and clinical symptoms will
be summarized, followed by a review of clinical diagnoses related to liver dysfunction, such
as ascites, encephalopathy, biliary obstruction,
and veno-occlusive disease (sinusoidal obstruction syndrome), and their management. Lastly,
processes related to hepatic symptom management as it relates to chemotherapy, surgery,
radiation therapy, and liver-directed therapies
will be addressed.

Figure 23-1. Location of the Liver in the
Body

Liver

Liver Anatomy, Pathology, and
Physiology
Anatomy
Anatomically, the liver is located in the right
upper quadrant of the abdomen under the
right rib cage against the diaphragm (see Figure 23-1). The liver is the largest gland/internal organ in the body. The liver is held in place
by ligaments attached to the diaphragm, peritoneum, great vessels, and upper gastrointestinal
(GI) organs. It is divided into the left and right
lobes. The liver’s right lobe is larger than the

Note. LifeArt image copyright 2002 by Lippincott Williams &
Wilkins. All rights reserved.
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Figure 23-2. Liver Segments

ies. Blood and waste products leave the liver
via the hepatic veins and enter systemic circulation through the inferior vena cava (Groen,
1999). These are important concepts for nurses
to keep in mind when evaluating patients with
hepatic symptoms.

Pathology
Hepatocytes constitute two-thirds of the cells
present in the liver. Other cell types include
Kupffer cells, stellate cells, endothelial cells, and
biliary epithelial cells. Kupffer cells are part of
the reticuloendothelial system. Stellate cells
store fat. Hepatocytes have many functions in
maintaining homeostasis, including synthesis of
essential serum proteins (albumin, carrier proteins, coagulation factors, hormonal and growth
factors), production of bile and its carriers (bile
acids, cholesterol, lecithin, phospholipids), regulation of nutrients (glucose, glycogen, lipids,
cholesterol, amino acids), and metabolism and
conjugation of lipophilic compounds (bilirubin,
cations, drugs) for excretion in the bile or urine
(Ghany & Hoofnagle, 2012).

Physiology

Note. LifeArt image copyright 2002 by Lippincott Williams &
Wilkins. All rights reserved.

artery, and 80% is nutrient-rich coming from
the portal vein. The portal vein carries oxygenated, nutrient-rich blood from the spleen,
intestine, and pancreas into the liver and to the
hepatocytes (Ghany & Hoofnagle, 2012). Figure 23-3 shows the portal venous flow of the
liver. The common hepatic artery enters the
porta hepatis medial to the common bile duct
and branches off the gastroduodenal artery
to become the proper hepatic artery. It then
bifurcates into the left and right hepatic arter-

The liver has many functions, which are summarized in Figure 23-4. The liver maintains the
processes of glycogenolysis and gluconeogenesis, supporting carbohydrate metabolism. Gluconeogenesis occurs when the liver metabolizes
glucose into glycogen for storage; this usually
occurs after meals. Glycogenolysis occurs when
glucose is released from glycogen storage. Triglycerides are hydrolyzed by the liver into glycerol and free fatty acids, which are used to
produce adenosine triphosphate. Fatty acids,
necessary for the production of bile salts, steroid
hormones, and components of plasma proteins,
are then released into the bloodstream. The
metabolism of amino acids in the liver occurs by
the process of deamination (Groen, 1999).
Bilirubin is a by-product of the heme portion of red blood cells and is released when
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Figure 23-3. Portal Venous Flow of the Liver

Portal vein

Note. LifeArt image copyright 2002 by Lippincott Williams & Wilkins. All rights reserved.

these cells are destroyed by the reticuloendothelial system. The released bilirubin binds to
albumin in the blood as fat-soluble, unconjugated (indirect) bilirubin and then is conjugated by the liver to form water-soluble (direct)
bilirubin, which is excreted via the bile into the
GI tract. Vitamins A, D, E, K, and B12 are stored
in the liver. Iron in the form of ferritin is stored
in the liver, along with copper (Groen, 1999).
The liver synthesizes plasma proteins, albumin, and globulin. Albumin maintains the
plasma oncotic pressure and the proper distribution of fluids between the vascular and
interstitial compartments. The liver is the
source of several clotting factors. It maintains
homeostasis between thrombosis and hemorrhage by synthesizing fibrinogen, prothrombin, and factors I, II, IX, and X, all of which

are necessary for clotting. The liver assists in
the digestion and absorption of fats, cholesterol, and fat-soluble vitamins by secreting
bile. Bile functions to emulsify and absorb fats
(Groen, 1999).
Figure 23-4. Functions of the Liver
•
•
•
•
•
•
•
•
•

Bilirubin formation
Fat metabolism
Drug metabolism
Carbohydrate metabolism
Protein synthesis
Bile salt production
Synthesis of clotting factors
Vitamin and mineral storage
Regeneration

Note. Based on information from Groen, 1999.
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Lastly, the liver detoxifies endogenous and
exogenous substances. Ammonia is a major
toxic by-product excreted by the liver. Many
chemotherapy agents are metabolized by the
liver, as are alcohol and other medications. The
liver also is able to inactivate steroid hormones.
Although the liver is able to regenerate itself,
80% of it needs to be maintained for normal
functioning (Groen, 1999).

Liver Laboratory Parameters
Liver function tests can be used to detect the
presence of liver disease, distinguish among different types of liver disorders, gauge the extent
of known liver disease, and follow the treatment response of tumors that involve the liver.
Liver tests rarely indicate a specific diagnosis
but may suggest a general category of liver disease (Pratt & Kaplan, 2012).
The most commonly used laboratory studies
that aid in determining liver function are serum
bilirubin, serum albumin, serum transaminases
(aspartate aminotransferase [AST] and alanine
aminotransferase [ALT]), and prothrombin
time. Serum bilirubin measures hepatic conjugation and excretion, and serum albumin and
prothrombin time measure protein synthesis.
The transaminases or serum aminotransferases
reflect hepatocellular injury (Ghany & Hoofnagle, 2012).
Enzymes that reflect damage to the hepatocytes are the serum aminotransferases or transaminases. The transaminases are sensitive indicators of liver cell injury and are most helpful
in recognizing acute hepatocellular disease.
They include AST and ALT. AST is found in the
liver, cardiac muscle, skeletal muscle, kidneys,
brain, pancreas, lungs, leukocytes, and erythrocytes. ALT is found primarily in the liver. These
enzymes are released into the blood when
damage to the liver cell membrane results in
increased permeability (Pratt & Kaplan, 2012).
Ammonia is produced in the body during
normal protein metabolism and by intestinal

bacteria, primarily in the colon. The liver typically detoxifies ammonia by converting it to
urea, which is excreted by the kidneys (Pratt &
Kaplan, 2012).
In summary, abnormal AST and ALT levels
may indicate hepatic injury, whereas abnormal
alkaline phosphatase and bilirubin levels suggest a cholestatic pattern. These abnormalities may occur in overlapping patterns. These
common liver tests have the following clinical implications: ALT and AST—hepatocellular damage; bilirubin—impaired cholestasis
or biliary obstruction; alkaline phosphatase—
impaired cholestasis or biliary obstruction; and
prothrombin time and albumin—synthetic
function (Green & Flamm, 2002). This is summarized in Table 23-1 along with the normal
laboratory values.
Another way to grade the severity of liver
disease is the Child-Pugh grading system. The
system assigns 1–3 points based on the level
of abnormality for five parameters: encephalopathy, ascites, albumin, prolongation of prothrombin time and international normalized
ratio, and bilirubin. Class A is 5–6 points, good
operative risk; class B is 7–9 points, moderate operative risk; and class C is 10–15 points,
poor operative risk (National Comprehensive
Cancer Network® [NCCN®], 2016; Pugh, Murray-Lyon, Dawson, Pietroni, & Williams, 1973).
The Child-Pugh system was initially developed
by hepatologists to stratify patients into risk
groups. It is now used to assess prognosis in
patients with cirrhosis and as criteria for evaluating patients prior to liver transplantation.
The scoring system is a reliable predictor of
survival in many liver diseases and predicts the
likelihood of complications arising from cirrhosis. It also is used when evaluating patients
for systemic therapy that may affect the liver.

Clinical Findings
Patients with liver disease related to cancer
and its treatment may have myriad signs and

Chapter 23. Hepatic Toxicities

■

509

Table 23-1. Normal Values of Common Liver Function Tests and Implications of Abnormal Value
Test

Normal Range*

Implications

Alanine aminotransferase

5–35 U/L females
10–40 U/L males

Hepatocellular insult

Albumin

3.7–5.6 g/dl

Impaired synthetic liver function

Alkaline phosphatase

50–130 U/L females
65–260 U/L males

Cholestasis
Biliary obstruction

Aspartate aminotransferase

5–30 U/L females
15–45 U/L males

Hepatocellular insult

Prothrombin time

11–16 seconds

Impaired synthetic liver function

Total bilirubin

Less than 1 mg/dl

Cholestasis
Biliary obstruction

* Laboratory normal values from Wallach, 2000.

symptoms. Some may present with nonspecific
symptoms, whereas others present with distinctive symptoms. Constitutional symptoms
of liver disease include fatigue, weakness, and
poor appetite, whereas liver-specific symptoms
include jaundice, dark urine, light stools, itching, abdominal pain, and bloating (Kasper et
al., 2016). Fatigue can be described as lethargy,
weakness, listlessness, malaise, lack of stamina,
or poor energy. It can be intermittent and variable. It may be related to other problems such
as stress, anxiety, or concurrent illness. Nausea
usually occurs with severe liver disease and may
be provoked by food odors or eating fatty foods.
Steatorrhea can occur in severe jaundice when
there is a lack of bile acid reaching the intestine. Right upper quadrant pain occurs often
in liver disease. Liver pain is often described
as a constant dull ache that can radiate to the
back or right shoulder (Grenon, 2018). Pruritus may occur as a result of obstructive jaundice and drug-induced cholestasis. Jaundice is
a hallmark of liver disease and can be a marker
of the severity of liver disease. Patients often
report tea-colored urine and scleral icterus in
conjunction with jaundice. Jaundice generally
occurs when the bilirubin level is greater than

2.5 mg/dl (Ghany & Hoofnagle, 2012). Treatment of jaundice related to biliary obstruction,
as well as ascites and encephalopathy, will be
discussed in the next section.

Biliary Obstruction
Bilirubin is the end product of the degradation of hemoglobin—70%–90% of bilirubin is
derived from the degradation of hemoglobin.
This occurs primarily in the spleen, as well as
in the Kupffer cells within the liver (Wolkoff,
2012). Malignant biliary obstruction often is
caused by tumor in the biliary tree or extrinsic compression by pancreatic cancer, cholangiocarcinoma, metastatic disease, or lymphadenopathy in the portal or distal biliary area.
Restoring biliary flow with relief of jaundice
and pruritus is the primary goal in the palliation of biliary obstruction related to malignancy. It also can allow for the administration
of chemotherapy in certain situations.
Three different types of mechanisms can be
used for drainage: an external biliary drainage
catheter, an internal-external biliary drainage
catheter, or a stent. An external biliary drain
enters a bile duct above the obstruction and
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drains bile into an external bag. An internalexternal catheter enters the bile duct above
the obstruction, crosses the obstruction, and
enters the duodenum. An internal stent allows
for internal drainage without the need for an
external collection device. Patients should be
monitored carefully for 48 hours after biliary
drainage for signs and symptoms of bleeding
or sepsis. Transient hemobilia (bleeding in or
into the biliary ducts) may occur because the
hepatic artery, portal vein, and bile ducts are
next to each other within the portal triad. New
or persistent hemobilia after catheter exchange
often is the result of device malpositioning in
an adjacent portal or hepatic vein branch. It
usually can be corrected by catheter repositioning. If bleeding develops one to two weeks
or more after the procedure, arterial injury
should be suspected. An angiography should
be done to identify the bleeding vessel, and vessel embolization should be considered. Sepsis
usually manifests itself with rigors and fevers.
IV antibiotics, hydration, and vasopressors are
administered as indicated. Leakage around the
catheter commonly is caused by catheter malpositioning (Boulay & Parepally, 2014; Covey &
Brown, 2006b).
The mainstay of palliating jaundice is the
placement of stents to relieve the obstruction. Biliary drainage by stent placement during endoscopic retrograde cholangiopancreatography (ERCP) has been shown to be safer
and more successful than stent placement performed percutaneously. ERCP is associated
with a lower incidence of bile leak, infection,
and hemorrhage. During ERCP, the placement
of the stent, as well as the ampulla and duodenum, can be directly visualized (Stern & Sturgess, 2008).
Stents can be either plastic or metal. The
main problem with plastic stents is occlusion
from a bacterial biofilm composed of protein,
bilirubin, bacteria, and amorphous debris.
Occlusion can lead to recurrent obstruction
and subsequent jaundice or cholangitis. Plastic stents usually remain patent for approxi-

mately three months. Self-expanding metal
biliary stents (SEMS) are made from either
stainless steel or nickel. The benefit of a SEMS
is its ability to expand from a relatively narrow
delivery system to a diameter that allows for
improved biliary flow and patency. Metal stents
can remain patent for up to 12 months; however, they are not easily removed and cost significantly more than plastic stents. The primary
causes of stent occlusion are tumor growth, epithelial hyperplasia, or obstruction caused by
biliary sludge (Boulay & Parepally, 2014; Stern
& Sturgess, 2008).

Ascites
Ascites is the excessive accumulation of
extracellular fluid in the peritoneal cavity. The
underlying pathophysiology of ascites is complicated. The most accepted theory is that
arterial vasodilation occurs as a result of liver
dysfunction. As liver disease progresses and
arterial vasodilation increases, the renin–angiotensin–aldosterone system is activated. These
mechanisms cause water and sodium absorption and vasoconstriction. This alters intestinal capillary permeability, which allows the
fluid to move into the peritoneal cavity (Hansen, Sasaki, & Zucker, 2010; Sangisetty & Miner,
2012). In malignant ascites, water and sodium
retention occurs in the abdominal cavity as a
result of imbalance of peritoneal fluid production and drainage (Slusser, 2014). Risk factors
for developing malignant ascites include the
presence of an advanced neoplasm (lymphoma
and colon, gastric, pancreatic, lung, ovarian,
bladder, breast, and liver cancers) (Narayanan,
Pezeshkmehr, Venkat, Guerrero, & Barbery,
2014). Cirrhosis, cardiac and renal disorders,
radiation, hypoalbuminemia, and hypoproteinemia are often benign causes for ascites (Gordon, 2012).
Signs and symptoms of ascites include
weight gain, abdominal distention, abdominal fullness or pressure, increased abdominal
girth, peripheral edema, dyspnea, orthopnea,
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heartburn, distended abdominal wall veins,
altered bowel habits, anorexia, and early satiety
(Rogers, 2014). A thorough patient history and
assessment by the nurse is important. It should
include any history of liver damage, any contributing factors such as alcohol or drug use,
history of bacterial peritonitis, the patient’s current symptoms, and any amount of weight gain.
Physical examination should include weight,
vital signs, assessment for edema, and a thorough abdominal examination, including measurement of abdominal girth, eliciting a fluid
wave, and evaluation for shifting dullness (Rogers, 2014; Slusser, 2014).
Diagnostic tests that should be considered
are complete blood count (CBC), serum chemistries, liver function tests, and prothrombin
time. An abdominal ultrasound can detect subtle ascites. Diagnosis of the cause of the ascites is made by paracentesis. Paracentesis is performed by needle aspiration of the ascitic fluid
either at the bedside or under ultrasound guidance (Rogers, 2014).
Treatment of malignant ascites often initially includes paracentesis to relieve symptoms and obtain ascitic fluid for evaluation
(Flaherty, 2015). Treatment also includes
dietary sodium restriction, oral diuretic therapy, or a combination of the two. Free water
intake should be limited to less than 1,500 ml
a day with a maximum of 2,000 mg of sodium
a day for nonmalignant ascites (Rogers, 2014).
The data for diuretic use in malignant ascites are controversial and should be evaluated
on an individual basis. The patient’s breathing might be compromised, or the patient
could be uncomfortable. The amount of fluid
able to be removed safely is limited. Removing too much fluid can result in electrolyte disturbances, hypovolemia, hypotension, shock,
or death. Frequently, the fluid reaccumulates
rapidly.
Another method of relieving symptoms is
through insertion of a peritoneovenous shunt.
A peritoneovenous shunt is implanted in the
abdomen and continuously shunts fluid from
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the abdomen into the venous system via a oneway valve. These shunts have been associated
with complications such as shunt failure, pulmonary embolism, pulmonary edema, disseminated intravascular coagulation, and occlusion (Fleming, Alvarez-Secord, Von Gruenigen,
Miller, & Abernethy, 2009).
Alternatively, PleurX™ and Aspira™ are two
closed-drainage systems that are disposable and
approved for use in management of malignant
ascites. Both systems use vacuum-enhanced
technology and have a maximum capacity of
1,000 ml. The catheter exit site dressing should
be changed weekly, or sooner if it becomes
wet (Flaherty, 2015; Narayanan et al., 2014).
Additionally, a transjugular intrahepatic portosystemic shunt is a nonsurgical option used
to decrease portal circulation pressure. Complications include occlusions that can lead to
hepatic (i.e., portosystemic) encephalopathy (Rogers, 2014). If malignancy is causing
the ascites, successful treatment of the malignancy with chemotherapy or radiation therapy
may help reduce fluid accumulation (Collins,
2001).
No evidence-based standard guidelines
exist for the management of malignant ascites. Treatment of malignant ascites is based on
symptomatology and malignancy. Peritoneal
catheters can improve quality of life and symptom control.

Encephalopathy
Hepatic encephalopathy is a complex neurologic state caused by hyperammonemia. It is
believed that the causes of hepatic encephalopathy are multifactorial and can be attributed
to neurotoxins, an increase in permeability of
the blood-brain barrier, and changes in neurotransmitters. Encephalopathy is characterized by changes in mental state that can range
from mild confusion to a coma. The first line of
treatment is to identify and correct abnormalities, including electrolyte disturbances, dehydration, infections, bleeding, and effects from
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the use of sedatives (Fowler, 2013; Sharma &
Sharma, 2015).
The mainstay of treatment for encephalopathy is the use of lactulose, a nonabsorbable
disaccharide that lowers ammonia levels. Lactulose is metabolized in the colon, where bacteria break it down to lactic acid. The pH of
the intestine decreases, thus affecting the
absorption and production of ammonia. Lactulose is usually dosed at 10–30 ml two to four
times a day. The goal is for the patient to have
two to three soft stools a day. Nursing priorities include close monitoring of the patient’s
neurologic status, respiratory rate, and bowel
activity (Fowler, 2015; Sargent, 2007; Sharma &
Sharma, 2015).
Antimicrobials have also been used in the
treatment of encephalopathy. Rifaximin is an
antimicrobial with a broad spectrum of antibacterial activity. It is highly bioavailable and
is minimally absorbed in the GI tract. When it
was compared to other antibiotics in treatment
of encephalopathy, rifaximin showed a greater
reduction in blood ammonia levels (Di Piazza
et al., 1991). Sharma et al. (2013) evaluated
lactulose with rifaximin versus lactulose alone
in overt hepatic encephalopathy. The study
showed a significant decrease in mortality with
the combination versus lactulose alone. Therefore, it is recommended that the two medications be used in combination for the treatment
of hepatic encephalopathy.
Patients who undergo hematopoietic stem
cell transplantation (HSCT) are at risk for
developing encephalopathy, which can be
caused by the conditioning regimen prior to
transplantation, veno-occlusive disease, immunosuppressive drugs, infection, or cerebrovascular events. The clinical presentation may be
as subtle as a change in mental status or as drastic as a seizure. Prophylactic treatment with
phenytoin is given to patients who are treated
with high-risk drugs such as busulfan. Close
monitoring of drug levels and blood pressure
management are paramount in patients undergoing HSCT (Saria & Gosselin-Acomb, 2007).

Sinusoidal Obstruction
Syndrome
Hepatic sinusoidal obstruction syndrome
(SOS), also called veno-occlusive disease, is a
potential complication following HSCT. Clinical symptoms include weight gain, ascites, jaundice, and painful hepatomegaly (Senzolo, Germani, Cholongitas, Burra, & Burroughs, 2007;
Wadleigh, Ho, Momtaz, & Richardson, 2003).
DeLeve, Shulman, and McDonald (2002) suggested that the terminology sinusoidal obstruction syndrome was more appropriate than venoocclusive disease; however, both terms are used
interchangeably. The incidence of SOS after
HSCT ranges from 0% to 70% (Senzolo et al.,
2007). The diagnostic criteria for SOS include
jaundice with a total bilirubin greater than 2
mg/dl with at least two of the following: hepatomegaly, ascites, or weight gain of more than
5% of the patient’s total body weight (Jones et
al., 1987).
The pathogenesis of SOS is thought to begin
with injury of the hepatic venules. This vascular inflammatory process leads to the deposit
of fibrin in the portal vessel, causing obstruction. The sinusoids become dilated, and hepatocytes become necrotic when collagen accumulates in the sinusoids and venules. Injury of
the sinusoidal endothelial cells and the hepatocytes in zone three of the liver, located around
the central veins, is an important initial event in
hepatic SOS. The hepatocytes in zone three of
the liver contain a high concentration of cytochrome P450 (CYP) enzymes, which metabolize
many chemotherapy agents. Inability to metabolize those agents increases the risk of liver damage (Fan & Crawford, 2014; Krimmel & Williams, 2008), leading to liver dysfunction. Risk
factors for developing SOS include a Karnofsky
score of less than 90%, age older than 20 years, a
history of liver disease, an intensive conditioning
regimen, fungal infection (Pegram & Kennedy,
2001), an elevated AST prior to HSCT, previous
abdominal irradiation, female gender, advanced
malignancy, prior exposure to amphotericin B,
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increased number of days on broad-spectrum
antibiotics, and increased number of days with
fever before HSCT (Senzolo et al., 2007; Sosa,
2012; Wadleigh et al., 2003). SOS has been identified in patients who received alkylating agents
such as oxaliplatin prior to surgical resection of
metastatic tumors in the liver (Fan & Crawford,
2014).
The diagnosis of SOS is often a clinical diagnosis because of the danger of the patient
bleeding during biopsy. The preferred method
of pathologic diagnosis is transfemoral or transjugular liver biopsy and calculation of the
hepatic venous pressure gradient. A percutaneous liver biopsy is not recommended. A Doppler ultrasound, magnetic resonance imaging
(MRI), or computed tomography (CT) scan of
the liver along with a hepatitis panel can help
in making the clinical diagnosis (Krimmel &
Williams, 2008). Findings on MRI, CT scan, or
Doppler ultrasound would include splenomegaly, ascites, low portal venous flow, and high
hepatic artery resistive index. If a liver biopsy is
possible, it would reveal a hepatic venous pressure gradient of greater than 10 mm Hg. Liver
biopsy is indicated in those with few diagnostic criteria, lack of thrombocytopenia, or coagulopathy (Levitsky & Sorrell, 2007).
The classic triad of SOS symptoms includes
weight gain, tender hepatomegaly, and hyperbilirubinemia. Severe right upper quadrant
pain often requires narcotic intervention.
Often, elevation of bilirubin develops 6–10
days after HSCT followed by the development
of edema and ascites. On physical examination,
patients often have hepatomegaly and ascites.
They also may have thrombocytopenia on laboratory studies. In this situation, the patient’s
weight gain is often refractory to diuretics, and
the thrombocytopenia is refractory to platelet transfusion. Liver biopsy is considered the
gold standard for diagnosis of hepatic SOS.
This may be contraindicated in patients who
are thrombocytopenic or neutropenic (Saria &
Gosselin-Acomb, 2007; Sosa, 2012). Often, clinicians have to use clinical findings to establish
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the diagnosis. Because of this, clinical criteria
to make the diagnosis of SOS have been formalized as stated previously (see also Chapter 14).
Effective treatment of hepatic SOS is elusive. Recognizing the risk factors is paramount.
Prophylaxis with ursodeoxycholic acid, heparin, and defibrotide may be considered. Fifty
percent of patients with severe SOS respond to
defibrotide (Levitsky & Sorrell, 2007). Several
studies have evaluated medications, including
low-molecular-weight heparin and ursodeoxycholic acid, for the prevention of hepatic SOS,
but results have varied (Essell et al., 1998;
Giles et al., 2002; Ohashi et al., 2000; Park et
al., 2002). Two studies with ursodeoxycholic
acid showed a decrease in SOS incidence with
its use (Essell et al., 1998; Ohashi et al., 2000);
however, two other studies showed no benefit with the use of ursodeoxycholic acid (Giles
et al., 2002; Park et al., 2000). In one of those
studies, ursodeoxycholic acid was given with
heparin (Park et al., 2000).
Treatment of SOS is primarily supportive. Prevention is a priority. The use of nonmyeloablative therapies in patients at risk for
developing SOS has likely contributed to the
decreasing incidence. Ascites associated with
SOS is treated with sodium restriction, diuretics, and paracentesis. Correction of coagulopathies and prevention of infection are part of
the supportive treatment (Sosa, 2012).
Mild hepatic SOS often resolves on its own
without medical treatment. Moderate and
severe SOS are treated with supportive care.
Supportive care includes maintaining an adequate intake and output, adjusting medication
doses if hepatic and renal impairment is present, and protecting kidney function. Nursing
assessment should include the monitoring of
laboratory studies (liver function tests, including liver enzymes and bilirubin levels), mental
status, daily abdominal girth measurements,
and daily weights. Supportive care should
continue until SOS resolves or the liver cells
regenerate (Krimmel & Williams, 2008; Sosa,
2012).
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Liver Tumors
Both benign and malignant tumors can
develop in the liver. Benign space-occupying
lesions or abnormalities that arise in the liver
include hemangiomas, adenomas, focal nodular hyperplasia, and hepatic cysts. Malignant
liver tumors include hepatocellular cancer
(HCC), angiosarcoma, hepatoblastoma, and
cholangiocarcinoma. The most common cancers found in the liver are the result of metastatic disease from other primary cancer sites
(Groen, 1999; NCCN, 2016). Primary liver cancers are most commonly adenocarcinomas
that arise from epithelial cells. HCC, which
accounts for the majority of liver cancer diagnoses, arises from hepatocytes (Grenon, 2018).
Infection with hepatitis B and C viruses predisposes patients to the development of HCC.
The majority of primary liver cancers are hepatocellular in origin. The remainder are cholangiocarcinomas, which arise from the bile duct
epithelium. Occasionally, a mixed hepatocholangiocarcinoma histology may be present (Grenon, 2018).
In addition to tumors that originate in the
liver, solid tumors have a propensity to spread
to the liver. The true incidence of liver metastasis is unknown. The modality of spread
to the liver is through the portal venous system. The most frequent causes of malignant
hepatic disease are related to metastasis from
GI tract tumors, breast and lung cancers, and
melanoma. The increased frequency of the
liver as a site of initial metastasis is thought
to be caused by the liver’s large blood supply
from the portal and systemic circulation.
Management of primary liver malignancies and liver metastases often involves multiple treatment modalities, including surgical resection; liver-directed therapies, such
as hepatic arterial infusion (HAI), transarterial chemoembolization, radioembolization,
radiofrequency ablation (RFA), and radiation therapy; or systemic therapy (NCCN,
2016).

Therapies Used for Hepatic
Toxicities
Surgery
Surgery offers patients with liver cancer the best chance for cure. Unfortunately,
many patients are not eligible for liver resection (Groen, 1999; NCCN, 2016). Patients with
lesions smaller than 5 cm and confined to the
liver, with no evidence of vascular or lymph
node involvement, are the best candidates for
hepatic resection. The patient’s Child-Pugh
stage also is considered in the evaluation of
surgical candidacy. The type of resection will
depend on tumor location (Grenon, 2018).
Liver transplantation can be considered the
best chance for long-term survival in patients
with a localized HCC. The guidelines used
to determine if a patient is eligible for liver
transplantation include tumor size (one nodule less than 5 cm, one to three nodules less
than 3 cm), the number of tumor nodules (less
than three), the absence of vascular involvement, and a well-differentiated histology (Grenon, 2018). Because the waiting time for a liver
transplant can be lengthy, localized treatments
such as chemoembolization and RFA may be
used in the interim to control disease growth.
Resection of hepatic metastasis is most
appropriate in the setting of colorectal or
breast cancer with a solitary metastatic lesion.
It is not appropriate for patients with stomach
and pancreatic cancer because of the aggressive nature of these cancers and the likelihood
of the presence of other subclinical metastases.
The guidelines for resection of liver metastasis
include having no evidence of distant metastases or extrahepatic intra-abdominal metastases
and no evidence of enlarged periportal lymph
nodes. Liver lesions can be biopsied at the time
of colorectal surgery with the intent to proceed
with resection if it is a solitary lesion. An intraoperative ultrasound often is done to determine resectability and evaluate for the presence of smaller metastases (Grenon, 2018).
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Postoperative care following a hepatic resection requires careful nursing monitoring.
Patients typically are monitored in the intensive care unit immediately after the operation.
Potential complications include hemorrhage,
biloma, subphrenic abscess, ascites, liver failure, portal hypertension, and coagulopathy disturbances. Nurses should monitor the patient’s
vital signs, measure abdominal girth, monitor serial hemoglobin and hematocrit, obtain
laboratory studies (including liver function
tests and bilirubin), and observe for signs and
symptoms of bleeding. Hepatic failure occurs
as a result of portal vein thrombosis or insufficient hepatic parenchyma. Post-transplant care
involves the same concepts as with a hepatic
resection, in addition to the administration of
immunosuppressive therapy to prevent organ
rejection (Grenon, 2018).

Chemotherapy and Targeted
Therapy
Liver injury can result following inhalation,
ingestion, or parenteral administration of a
number of pharmacologic and chemical agents.
Hepatotoxic drugs and their metabolites can
injure the hepatocyte directly by distorting cell
membranes and other cellular molecules, causing the blockage of biochemical pathways and
impairing cellular integrity. These injuries may
lead to necrosis of hepatocytes, injury of bile
ducts, cholestasis, blockage of pathways of lipid
movement, and inhibition of protein synthesis
or impairment of mitochondrial oxidation of
fatty acids, resulting in fat accumulation or steatosis (Camp-Sorrell, 2018).
Drug toxicity can develop over weeks to
months. Occasionally, reactions can occur
weeks after a drug is discontinued. Hepatotoxicity related to chemotherapy can have a broad
spectrum of clinical presentation from asymptomatic elevations in the serum enzymes to
jaundice. Few guidelines are available to guide
in the dosage of chemotherapy when hepatic
dysfunction is present. Drugs that are hepato-
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toxic should be avoided when liver function
tests are abnormal. Impaired liver function
delays excretion and results in increased accumulation of chemotherapy in the plasma and
tissues. Nurses should monitor liver function
tests closely, as an elevation in the serum transaminases may be the first indication of hepatic
toxicity (Camp-Sorrell, 2018).
Targeted therapies are biotherapy agents
with specific molecular targets within and on
cancer cells. Targeted therapies often block or
interrupt pathways of cancer transformation
and progression. Targeted therapies involve
cell signaling or signal transduction. Cell signaling involves the communication of growth
signals from outside the cell to the cell nucleus
(Wujcik, 2018). See Chapter 10 for more
detailed information on biotherapy and targeted therapies.
Liver metabolism of many chemotherapy
and targeted agents occurs by the CYP enzyme
system. Many cytotoxic drugs are either activated or inactivated by the CYP enzymes. The
CYP enzymes play a key role in the metabolism
of many of the targeted agents used to treat various cancers (Wujcik, 2018) (see Chapter 6).
Tables 23-2 and 23-3 summarize chemotherapy and targeted therapy agents by class, listing
their potential effects on the liver and management recommendations.

Liver-Directed Therapies
Hepatic tumors that are primarily supplied
by the hepatic artery respond to liver-directed
therapy better than tumors that are supplied by
the portal vein. Liver-directed therapies include
RFA, chemoembolization, radioembolization,
and HAI. RFA is used in patients who choose
not to undergo hepatic surgery or in patients
who are not surgical candidates. Chemoembolization is used as a bridge in transplant candidates and in patients with advanced disease
who are not surgical candidates. Embolization
agents are injected into the hepatic arterial system, blocking blood flow to the small arterioles
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Table 23-2. Chemotherapy Agents That Affect the Liver
Laboratory
Abnormalities

Agent

Effect on Liver

Management Recommendations

Alkylating Agents
Altretamine
Busulfan
Carboplatin
Chlorambucil
Cyclophosphamide
Dacarbazine
Estramustine
Ifosfamide
Lomustine
Oxaliplatin
Streptozocin
Temozolomide
Thiotepa

Metabolized in
the liver

Elevated liver function tests (LFTs)
and bilirubin

Monitor LFTs and bilirubin before and during treatment.

Antimetabolites
Cladribine
Clofarabine
Cytarabine
Decitabine
5-Azacytidine
Floxuridine
Gemcitabine hydrochloride
Hydroxyurea (also classified as miscellaneous)
Mercaptopurine
Methotrexate
Nelarabine
Pentostatin
Pralatrexate
Thioguanine
Trimetrexate

Metabolized in
the liver

Elevated LFTs and
bilirubin

Use with caution in patients with preexisting hepatic disease (5-azacytidine and
cytarabine).
Monitor LFTs at baseline and during and
following treatment.
Avoid concomitant hepatotoxic drugs (clofarabine and mercaptopurine).
High doses increase risk of biliary sclerosis
and fibrosis (floxuridine).
Hemolytic uremic syndrome (gemcitabine)—decreased hemoglobin and
platelets, and increased creatinine/blood
urea nitrogen.

Anthracyclines
Daunorubicin citrate
Daunorubicin hydrochloride
Doxorubicin hydrochloride
Epirubicin hydrochloride

Metabolized
and excreted
in the liver

Elevated LFTs, bilirubin, and alkaline
phosphatase

Dose adjust if hepatic dysfunction is present.
Monitor LFTs at baseline and during and
after treatment.

Antitumor Antibiotics
Dactinomycin
Idarubicin
Mitomycin
Mitoxantrone

Excreted in
bile and urine
unchanged

Elevated LFTs

Dose adjust in hepatic or renal dysfunction.
Monitor LFTs before, during, and after
treatment.

(Continued on next page)
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Table 23-2. Chemotherapy Agents That Affect the Liver (Continued)
Laboratory
Abnormalities

Agent

Effect on Liver

Fluoropyrimidines
Capecitabine
5-Fluorouracil (5-FU)

Metabolized
in the liver
to 5-FU
precursor
(capecitabine)
Metabolized
in the liver
(5-FU)

Elevated bilirubin

Monitor LFTs and bilirubin.
Dose adjust with liver abnormalities.

Miscellaneous
Arsenic trioxide
Asparaginase
Pegasparaginase
Pemetrexed
Procarbazine hydrochloride

Metabolized in
the liver

Elevated LFTs

Arsenic is primarily stored in the liver.
Asparaginase decreases hepatically
derived clotting factors (excessive bleeding/clotting).
Pegasparaginase is given intramuscularly
to decrease hepatotoxicity.
Procarbazine hydrochloride is metabolized
by cytochrome P450 (CYP) enzymes.
Monitor LFTs.

–

Elevated LFTs

Avoid concomitant use of hepatotoxic
drugs.

Nitrosoureas
Carmustine

Management Recommendations

Plant Alkaloids
Etoposide
Vinblastine
Vincristine
Vinorelbine tartrate

Excreted in
the bile and
metabolized
in the liver

Elevated LFTs

Dose modify with hepatic dysfunction.
CYP may affect enzymes’ metabolism of
the drug.
Monitor LFTs at baseline and during treatment.

Taxanes
Cabazitaxel
Docetaxel
Paclitaxel
Paclitaxel protein-bound
particles

Metabolized by
CYP system

Elevated LFTs

Dose modify with hepatic dysfunction.
Monitor LFTs at baseline and during treatment.
Cabazitaxel should be avoided in hepatic
insufficiency.

Topoisomerase Inhibitors
Irinotecan
Topotecan hydrochloride

Metabolized to
active metabolite in the
liver

Elevated LFTs

Use cautiously with CYP3A4 inhibitors.
Monitor LFTs at baseline and during treatment.

Microtubule Inhibitors
Ixabepilone
Eribulin mesylate

Metabolized by
CYP system

Elevated LFTs

Monitor LFTs at baseline and during treatment.
Dose modify with hepatic dysfunction.

Note. Based on information from Wilkes & Barton-Burke, 2016.
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Table 23-3. Targeted Therapies That Affect the Liver
Agent

Effect on Liver

Laboratory
Abnormalities

Management Recommendations

Retinoids
Bexarotene
Tretinoin

Metabolized by cytochrome P450 (CYP)
enzymes
Excreted by hepatobiliary system

Elevated liver function
tests (LFTs)

Monitor LFTs at baseline and during
treatment.

Proteasome Inhibitors
Bortezomib
Carfilzomib

Oxidative metabolism through CYP
enzymes

Elevated LFTs

Monitor LFTs at baseline and during
treatment.
Use with caution in patients with
hepatic dysfunction.
Hold for grade 3 or higher elevation in
LFTs until resolved.

Tyrosine Kinase
Inhibitors
Afatinib
Axitinib
Bosutinib
Cabozantinib
Ceritinib
Crizotinib
Dasatinib
Erlotinib
Idelalisib
Imatinib mesylate
Lapatinib ditosylate
Nilotinib
Pazopanib
Ponatinib
Regorafenib
Sorafenib
Sunitinib

Extensively metabolized in the liver by
CYP enzymes

Elevated LFTs
Sorafenib can cause
elevated lipase and
amylase.

Monitor LFTs at baseline and during
treatment.
Use with caution in patients with
hepatic dysfunction.

Fusion Protein
Denileukin diftitox

Metabolized by proteolytic degradation and
primarily excreted in
the liver

Transient elevation of
LFTs

Monitor laboratory values at baseline
and during treatment.

Elevated LFTs

Monitor LFTs and bilirubin at baseline
and during treatment.
Dose modify with hepatic dysfunction.
Obinutuzumab can cause reactivation
of hepatitis B. Patients should be
screened before starting treatment.

Elevated LFTs

Monitor LFTs.

Monoclonal Antibody
Conjugated to a
Cytotoxic Antibiotic
Ado-trastuzumab
Obinutuzumab
Mammalian Target of
Rapamycin Inhibitor
Temsirolimus

–

Metabolized by CYP
enzymes

(Continued on next page)
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Table 23-3. Targeted Therapies That Affect the Liver (Continued)
Agent

Laboratory
Abnormalities

Effect on Liver

Management Recommendations

CYP17 Inhibitor
Abiraterone acetate

–

Elevated LFTs

Monitor LFTs and bilirubin at baseline,
every 2 weeks for first 3 months,
then monthly thereafter.
Dose adjust/discontinue for elevation
in liver enzymes.

Angiogenesis
Inhibitor
Ziv-aflibercept

–

Elevated LFTs

Monitor LFTs.

Elevated LFTs

Monitor LFTs.
No dose adjustment for mild hepatic
impairment.
No data for dose with moderate or
severe hepatic impairment.

Kinase Inhibitor (MEK
Kinase)
Trametinib

Metabolized by CYP
enzymes

Kinase Inhibitor
(BRAF Kinase)
Vemurafenib

Substrate of CYP
enzymes

Monitor LFTs at baseline and then
monthly during treatment.
Elevated LFTs

Monitor LFTs at baseline and at regular intervals during treatment.
Severe liver injury within first 3–4
months of therapy with bicalutamide.
Nilutamide contraindicated in severe
liver impairment.

Elevated LFTs

Monitor LFTs before each treatment.
Dose adjust/discontinue for elevation
in liver enzymes.

Immune Checkpoint
Inhibitor
Ipilimumab

Elevated LFTs

Monitor LFTs before each treatment.

Immunomodulator
Lenalidomide

Elevated LFTs

Monitor LFTs before each treatment.
Stop medication if liver enzymes rise.
Therapy can resume when liver
enzymes return to normal. Dose
adjustment should be considered.

Antiandrogen
Bicalutamide
Nilutamide

Histone Deacetylase
Inhibitor
Belinostat
Romidepsin

Metabolized by CYP
enzymes

Note. Based on information from Wilkes & Barton-Burke, 2016.
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and capillaries leading to the tumor. Radioembolization is used for patients who are not candidates for surgery, in patients with metastatic
cancer to the liver for certain malignancies,
and for palliation. HAI is directed to the tumor.

Radiofrequency Ablation
RFA causes coagulative necrosis using a
high-frequency alternating current that is delivered through an electrode placed in the center
of the tumor. RFA involves the placement of a
thin needle into the tumor under ultrasound,
CT, and MRI guidance. Grounding pads are
placed on the patient and connected to a generator to create a complete electrical circuit.
The needle is used as an electrode to deliver
alternating electrical current from the generator into the tumor and then to the dispersive
electrodes or ground pads in a radiofrequency
range of about 500 kilohertz. Temperatures in
excess of 50°–60°C (122°–140°F) cause irreversible thermal damage to the cells and coagulation necrosis. This causes local ionic agitation
and subsequent frictional heat. The by-products are reabsorbed by the body, excreted by
the kidneys, and replaced by scar tissue in the
liver (Locklin & Wood, 2005).
All tumors may be treated with RFA as long
as the arterial supply to the tumor can be isolated. This type of ablation therapy works best
on tumors 3 cm or smaller. Tumors larger than
3–5 cm may be treated with RFA in combination with chemoembolization (NCCN, 2016).
RFA is indicated in nonsurgical candidates,
those who choose not to undergo surgery, or
those whose tumor is not resectable because of
its location. Goals for RFA of neoplasms include
cure, debulking, and palliation. The goal of
palliative ablation may not include treatment
of the entire tumor. Contraindications to RFA
include coagulopathies that are not correctable and uncontrolled infection. RFA usually
is performed in the outpatient setting with the
patient under conscious sedation. RFA can be
done percutaneously, laparoscopically, or intraoperatively (Locklin & Wood, 2005).

Before a liver RFA procedure, patients
should have blood tests including a prothrombin time, partial thromboplastin time, CBC,
blood urea nitrogen, serum creatinine, tumor
markers, and liver function tests. Pretreatment
scans may include CT scan, chest x-ray, or MRI
to determine any contraindications to treatment. Patient education before and after the
procedure is important. The frictional heat
caused during the procedure may increase
body temperature, and patients may experience diaphoresis. Skin burns are rare but can
occur. To avoid skin burns, correct placement
of the grounding pads is necessary. Nurses
should check the grounding pads and patients’
skin frequently. Once the needle is removed, an
adhesive bandage is applied to the skin (Locklin & Wood, 2005).
After the liver is treated, patients may experience a postablation syndrome characterized
by low-grade fever, aches, mild flu-like symptoms, and a general feeling of malaise. Patients
should be made aware that these symptoms are
normal, and they should continue oral hydration for five to seven days after the procedure
(Locklin & Wood, 2005).

Chemoembolization
Hepatic artery chemoembolization is an
alternative treatment for malignancies such
as HCC and metastatic disease of the liver. It
is used to suppress intrahepatic tumor growth,
palliate symptoms, and improve survival.
Embolization may be done with or without
chemotherapy. When chemotherapy is used,
the procedure is termed chemoembolization.
Doses of chemotherapy are based on hepatic
function and not on body surface area, as
chemotherapy is normally dosed. Therefore,
higher chemotherapy drug concentrations can
be given. This increased exposure enhances
tumor necrosis (NCCN, 2016; Sangro, 2014).
The chemoembolization procedure requires
the placement of a catheter in the femoral artery
that is threaded into the hepatic artery. An
angiogram is performed to verify the patency of
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the portal vein system before occlusion of the
hepatic artery is performed. Once the catheter
is in place, the interventional radiologist injects
the chemotherapy and embolic agents until
blood flow to the artery supplying the tumor
stops. The use of embolization material minimizes the collateralization of blood flow by creating a vascular blockade. The chemotherapy
agent undergoes degradation and resorption
into the hepatic circulation, allowing vessels to
reopen within 48–72 hours (Grenon, 2018).
Contraindications of embolization include
advanced liver disease, active GI bleeding,
encephalopathy, cirrhosis, portal vein occlusion,
and Child-Pugh classification C. The most common adverse effects are nausea, vomiting, fever,
and increased liver function tests. Increased
liver function tests indicate the lysis of hepatocytes and the release of intracellular contents,
signifying hepatic cellular death. Laboratory values that are monitored include CBC, electrolytes, and liver function tests (Grenon, 2018).
Patients may experience postembolization
syndrome, which includes low-grade fever,
abdominal pain, fatigue, nausea, and vomiting. These symptoms are often self-limiting. Management of postembolization syndrome includes symptom control. Patients may
require IV hydration, prophylactic antibiotics, pain control, and antiemetics (Perez-Rojas,
2012).

Radioembolization
In radioembolization, microspheres containing yttrium-90 (90Y), a beta-emitting isotope with a treatment range of 2 mm, are permanently implanted into hepatic tumors. This
form of brachytherapy uses the liver’s dual vascular anatomy to preferentially deliver radioactive particles to the tumor via the hepatic
artery, avoiding injury to the normal liver
parenchyma. Candidates include patients
with solid tumors, adequate liver function, life
expectancy of at least three months, and good
performance status. Benefits have been seen
in patients with low to moderate extrahepatic
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disease burden, prior liver radiation therapy,
prior treatment with chemotherapy and biologic agents, and history of hepatic surgery or
ablation. The majority of the clinical evidence
has been reported in metastatic colorectal and
neuroendocrine tumors and primary HCC.
However, emerging data support the use of
radioembolization in hepatic metastatic breast
cancer, intrahepatic cholangiocarcinoma, and
other metastatic tumor types (Kennedy, 2014).
Two commercial radioembolization products are available: resin microspheres (SIRSpheres®) and glass microspheres (Thera
Sphere®), both of which use 90Y as the
therapeutic agent. Because the two types differ
in composition, the amount of radiation carried per microsphere differs; however, the procedure itself is the same for both. The dose is
calculated based on individual patients. Prior
to treatment, the patient undergoes hepatic
angiography to map the hepatic arterial system and protectively embolize any vessels that
would permit microspheres to enter the GI
tract. During the same procedure, a single photon emission computed tomography (known as
SPECT) gamma camera scintigraphy is used to
detect shunting into the pulmonary vasculature
or GI tract (Kennedy, 2014).
The potential side effects of radioembolization are typically mild constitutional (fatigue)
and GI issues limited to the first 7–14 days after
treatment. Potentially serious or fatal radiation-induced liver disease (RILD) is extremely
rare. The median time to treatment response
is six months (Sangro, 2014). Future directions include using radioembolization combined with chemotherapy to maximize treatment response and improve patient outcomes.
Trans
arterial chemoembolization and radioembolization often are used as complementary
therapies.

Hepatic Arterial Infusion Chemotherapy
An alternative therapy for treatment of primary liver cancer or metastatic cancer to the
liver is HAI of chemotherapy. Chemotherapy
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is delivered through the hepatic artery directly
into the liver (Parks & Routt, 2015). HAI is
appropriate for patients with primary liver cancer or if the liver is the only site of metastatic
disease. The use of HAI is limited to a few specialized centers because of the high technical
expertise required (Grenon, 2018).
HAI chemotherapy can be administered in
several ways: via a percutaneously placed catheter, an arterial access port, or a surgically
implanted port.
Implanted ports are placed during laparotomy or laparoscopy. The tip of the arterial port
is placed in the common hepatic artery. The
catheter is then connected to the port located
in a surgically created subcutaneous pocket on
either side of the rib cage, where it is sutured to
the fascia. Dye is injected postoperatively to verify hepatic perfusion. A subcutaneous pump is
placed in a similar manner to the port. During
this procedure, the hepatic artery is cannulated
by passing the catheter through the gastroduodenal artery into the hepatic artery. The catheter is then secured and connected to the pump,
which is filled with chemotherapy or heparinized saline. The port and pump are accessed
using a noncoring needle. The advantage of
the port is that the flow rate can be controlled,
whereas with the pump, flow rates and volumes
can vary (Grenon, 2018).
Patients must meet certain criteria to be considered candidates for this treatment. The criteria include disease confined to the liver (single or multiple lesions not eligible for surgical
resection), sufficient liver and kidney function,
and vascular anatomy amenable to pump placement. Exclusion criteria include portal vein
thrombosis because of the risk of hepatic ischemia (Parks & Routt, 2015).
Nurses who care for patients with HAI pumps
need to know the mechanisms of action of the
infusion pumps and how to care for patients
with these pumps. Patients need to be educated
regarding frequency of chemotherapy fills,
implications if a scheduled fill is missed, and
knowing when to report side effects to their

healthcare providers. Nurses should become
familiar with the protocol of their institution
for administering and accessing the pump for
chemotherapy fills (Parks & Routt, 2015).
Technical problems are associated with
hepatic arterial ports, one of which is hepatic
arterial thrombosis. There is no known way
of avoiding this, so nurses must recognize the
signs and symptoms, which include severe
upper abdominal pain that radiates to the back
during chemotherapy or at the time of flushing. Another problem is blockage of the catheter. Small amounts of urokinase pulsed into
the port can open a blockage. To prevent this,
nurses should maintain positive pressure at
all times while the syringe is connected to the
port, not allowing blood to pass back into the
catheter. A third complication is the development of a duodenal fistula. This occurs after
extravasation of HAI chemotherapy into the
supraduodenal tissues and results in erosion
of the duodenal walls that communicate with
the gastroduodenal artery. As a result, upper GI
bleeding occurs, which can be mild or severe
depending on the location of the erosion and
the amount of blood that passes into the duodenum (Barber & Fabugais-Nazario, 2003).

Radiation Therapy
Advances and highly conformal radiation therapy approaches used in cancer therapy, such as stereotactic body radiation therapy and proton therapy, have been found to
be efficacious and safe as treatment modalities, but a risk for RILD still exists. RILD can
occur from two weeks to four months following
the completion of radiation therapy. Symptoms
include elevated liver enzymes, tender hepatomegaly, and weight gain secondary to ascites.
Laboratory findings include elevations of alkaline phosphatase, transaminases, and bilirubin (Kalogeridi et al., 2015). The clinical outcome ranges from mild, reversible damage to
death. The pathology of RILD is veno-occlusive in nature, which is characterized by thrombosis within the central veins of the liver, pro-
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ducing hepatic congestion. The changes can
occur in a lobe or a fraction of it; RILD rarely
involves the entire liver. Analyses have demonstrated that increasing the mean liver dose correlates with the likelihood of developing RILD.
Significant liver damage may not occur if a sufficient portion of the liver remains undamaged
and can carry out normal liver function (Cao et
al., 2007). Cao et al. (2007) demonstrated that
the reduction in regional hepatic venous perfusion after radiation therapy is predicted by the
accumulated liver dose and venous perfusion
measured prior to the end of radiation therapy.
This model has the potential to predict symptomatic radiation damage to the liver.
RILD most often is seen in patients receiving an allogeneic HSCT. This usually involves
high-dose chemotherapy and total body irradiation. Patients who develop this complication
can experience symptoms of jaundice, weight
gain, right upper quadrant pain, hepatomegaly, ascites, and encephalopathy within one to
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four weeks after the transplant. The liver usually heals itself after subacute radiation injury,
but chronic fibrosis may develop depending
on the degree of radiation and chemotherapy injury. The damage resembles micronodular cirrhosis both pathologically and clinically. Irradiation to parts of the liver can cause
localized fibrosis with no clinical sequelae of
hepatic insufficiency if adequate compensation is present. No established therapies exist
for RILD, but the use of steroids and anticoagulants has been suggested. The conventional
dose of radiation to the liver is 30–35 centigray;
doses greater than 50 centigray can cause radiation-induced hepatitis and liver failure (Grenon, 2018).

Conclusion
An understanding of the liver and its function is paramount to understanding the

Key Points
• Understanding liver function is essential to understanding the complications associated with liver toxicity in the treatment
of patients with cancer.
• Biliary obstruction can be caused by cancer or cancer treatment. Restoring biliary flow with relief of jaundice and pruritus
is the primary goal in the palliation of biliary obstruction related to malignancy.
• The most common risk factor for developing malignant ascites is the presence of an advanced neoplasm, particularly lymphoma and colon, gastric, pancreatic, lung, ovarian, bladder, breast, and liver cancers.
• In malignant ascites, successful treatment of the malignancy with chemotherapy or radiation therapy may help reduce fluid
accumulation.
• Patients who undergo HSCT are at high risk for developing encephalopathy, which can be caused by the conditioning regimen prior to transplantation, veno-occlusive disease, immunosuppressive drugs, infection, or cerebrovascular events.
• Hepatic veno-occlusive disease, also called sinusoidal obstruction syndrome or SOS, is a potential complication following
HSCT. Clinical symptoms include weight gain, ascites, jaundice, and painful hepatomegaly.
• The management of primary liver malignancies and liver metastases often involves multiple treatment modalities, including surgical resection; liver-directed therapies, such as HAI, transarterial chemoembolization, radioembolization, RFA, and
radiation therapy; or systemic therapy.
• Many chemotherapy agents are metabolized by the liver, and monitoring liver function is essential.
• Advances in highly conformal radiation therapy approaches used in cancer therapy, such as stereotactic body radiation therapy and proton therapy, have been found to be efficacious and safe as treatment modalities, but risk for RILD still exists.
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hepatic toxicities often associated with cancer
and cancer therapies. It also helps to put complications arising from cancer and cancer therapies into perspective. Therefore, nurses need
to have a basic knowledge and understanding
of the assessment, diagnosis, and management
of common hepatic toxicities related to cancer
and cancer therapy.

References
Barber, F.D., & Fabugais-Nazario, L.E. (2003). What’s old is
new again: Patients receiving hepatic arterial infusion
chemotherapy. Clinical Journal of Oncology Nursing, 7,
647–652. doi:10.1188/03.CJON.647-652
Boulay, B., & Parepally, M. (2014). Managing malignant
biliary obstruction in pancreas cancer: Choosing the
appropriate strategy. World Journal of Gastroenterology,
20, 9345–9353. Retrieved from http://www.wjgnet.
com/1007-9327/full/v20/i28/9345.htm
Camp-Sorrell, D. (2018). Chemotherapy toxicities and
management. In C.H. Yarbro, D. Wujcik, & B.H. Gobel
(Eds.), Cancer nursing: Principles and practice (8th ed.,
497–554). Burlington, MA: Jones & Bartlett Learning.
Cao, Y., Platt, J.F., Francis, I.R., Balter, J.M., Pan, C., Normolle, D., … Lawrence, T.S. (2007). The prediction of
radiation-induced liver dysfunction using a local dose
and regional venous perfusion model. Medical Physics,
34, 604–612. doi:10.1118/1.2431081
Collins, C.A. (2001). Ascites. Clinical Journal of Oncology
Nursing, 5, 43–44.
Covey, A.M., & Brown, K.T. (2006). Palliative percutaneous
drainage in malignant biliary obstruction. Part 2: Mechanisms and postprocedure management. Journal of Supportive Oncology, 4, 329–335.
DeLeve, L.D., Shulman, H.M., & McDonald, G.B. (2002).
Toxic injury to hepatic sinusoids: Sinusoidal obstruction syndrome (veno-occlusive disease). Seminars in
Liver Disease, 22, 27–42. doi:10.1055/s-2002-23204
Di Piazza, S., Filippazzo, M.G., Valenza, L.M., Morello, S.,
Pastore, L., Conti, A., … Pagliaro, L. (1991). Rifaximine versus neomycin in the treatment of portosystemic encephalopathy. Italian Journal of Gastroenterology,
23, 403–407.
Essell, J.H., Schroeder, M.T., Harman, G.S., Halvorson, R.,
Lew, V., Callander, N., … Thompson, J.M. (1998). Ursodiol prophylaxis against hepatic complications of allogeneic bone marrow transplantation: A randomized,
double-blind, placebo-controlled trial. Annals of Internal
Medicine, 128, 975–981. doi:10.7326/0003-4819-128-12_
part_1-199806150-00002

Fan, C.Q., & Crawford, J.M. (2014). Sinusoidal obstruction syndrome (hepatic veno-occlusive disease). Journal of Clinical and Experimental Hepatology, 4, 332–346.
doi:10.1016/j.jceh.2014.10.002
Flaherty, A. (2015). Management of malignancy-related ascites. Oncology Nursing Forum, 42, 96–99. doi:10.1188/15.
ONF.96-99
Fleming, N.D., Alvarez-Secord, A., Von Gruenigen, V.,
Miller, M.J., & Abernethy, A.P. (2009). Indwelling catheters for the management of refractory malignant ascites: A systematic literature overview and retrospective
chart review. Journal of Pain and Symptom Management,
38, 341–349. doi:10.1016/j.jpainsymman.2008.09.008
Fowler, C. (2013). Management of patients with complications of cirrhosis. Nurse Practitioner, 38(4), 14–22.
doi:10.1097/01.NPR.0000427610.76270.45
Ghany, M., & Hoofnagle, J.H. (2012). Approach to
the patient with liver disease. In D.L. Longo, A.S.
Fauci, D.L. Kasper, S.L. Hauser, J.L. Jameson, & J.
Loscalzo (Eds.), Harrison’s principles of internal medicine (18th ed., pp. 2520–2527). Retrieved from http://
accessmedicine.mhmedical.com
Giles, F., Garcia-Manero, G., Cortes, J., Thomas, D., Kantarjian, H., & Estey, E. (2002). Ursodiol does not prevent
hepatic venoocclusive disease associated with Mylotarg
therapy. Haematologica, 87, 1114–1116. Retrieved from
http://www.haematologica.org/content/87/10/1114.
long
Gordon, F.D. (2012). Ascites. Clinics in Liver Disease, 16,
285–299. doi:10.1016/j.cld.2012.03.004
Green, R.M., & Flamm, S. (2002). AGA technical review on
the evaluation of liver chemistry test. Gastroenterology,
123, 1367–1384. doi:10.1053/gast.2002.36061
Grenon, N.N. (2018). Liver cancer. In C.H. Yarbro, D.
Wujcik, & B.H. Gobel (Eds.), Cancer nursing: Principles
and practice (8th ed., pp. 1651–1675). Burlington, MA:
Jones & Bartlett Learning.
Groen, K.A. (1999). Primary and metastatic liver cancer.
Seminars in Oncology Nursing, 15, 48–57. doi:10.1016/
S0749-2081(99)80039-4
Hansen, L., Sasaki, A., & Zucker, B. (2010). End-stage liver
disease: Challenges and practice implications. Nursing Clinics of North America, 45, 411–426. doi:10.1016/j.
cnur.2010.03.005
Jones, R.J., Lee, K.S., Beschorner, W.E., Vogel, V.G., Grochow, L.B., Braine, H.G., … Rein, S. (1987). Venoocclusive disease of the liver following bone marrow transplantation. Transplantation, 44, 778–783.
doi:10.1097/00007890-198712000-00011
Kalogeridi, M.-A., Zygogianni, A., Kyrgias, G., Kouvaris, J.,
Chatziioannou, S., Kelekis, N., & Kouloulias, V. (2015).
Role of radiotherapy in management of hepatocellular
carcinoma: A systematic review. World Journal of Hepatology, 7, 101–112. doi:10.4254/wjh.v7.i1.101

Chapter 23. Hepatic Toxicities
Kasper, D.L., Fauci, A.S., Hauser, S.L., Longo, D.L., Jameson,
J., & Loscalzo, J. (Eds.). (2016). Harrison’s manual of medicine (19th ed.). New York, NY: McGraw-Hill Education.
Kennedy, A. (2014). Radioembolization of hepatic
tumors. Journal of Gastrointestinal Oncology, 5, 178–189.
doi:10.3978/j.issn.2078-6891.2014.037
Krimmel, T., & Williams, L. (2008). Hepatic sinusoidal
obstruction syndrome following hematopoietic stem
cell transplantation. Oncology Nursing Forum, 35, 37–40.
doi:10.1188/08.ONF.37-40
Levitsky, J., & Sorrell, M.F. (2007). Hepatic complications
of hematopoietic cell transplantation. Current Gastroenterology Reports, 9, 60–65. doi:10.1007/s11894-008-0022-y
Locklin, J.K., & Wood, B.J. (2005). Radiofrequency ablation: A nursing perspective. Clinical Journal of Oncology
Nursing, 9, 346–349. doi:10.1188/05.CJON.346-349
Narayanan, G., Pezeshkmehr, A., Venkat, S., Guerrero, G.,
& Barbery, K. (2014). Safety and efficacy of the PleurX
catheter for the treatment of malignant ascites. Journal of Palliative Medicine, 17, 906–912. doi:10.1089/
jpm.2013.0427
National Comprehensive Cancer Network. (2016). NCCN
Clinical Practice Guidelines in Oncology (NCCN Guidelines®): Hepatobiliary cancers [v.2.2016]. Retrieved from
http://www.nccn.org/professionals/physician_gls/
pdf/hepatobiliary.pdf
Ohashi, K., Tanabe, J., Watanabe, R., Tanaka, T., Sakamaki, H., Maruta, A., … Yonekura, S. (2000). The Japanese multicenter open randomized trial of ursodeoxycholic acid prophylaxis for hepatic veno-occlusive
disease after stem cell transplantation. American Journal of Hematology, 64, 32–38. doi:10.1002/(SICI)1096
-8652(200005)64:1<32::AID-AJH6>3.0.CO;2-N
Park, S.H., Lee, M.H., Lee, H., Kim, H.S., Kim, K., Kim,
W.S., … Kim, S.W. (2002). A randomized trial of heparin plus ursodiol vs heparin alone to prevent hepatic
veno-occlusive disease after hematopoietic stem cell
transplantation. Bone Marrow Transplantation, 29, 137–
143. doi:10.1038/sj.bmt.1703342
Parks, L., & Routt, M. (2015). Hepatic artery infusion
pump in the treatment of liver metastases. Clinical Journal of Oncology Nursing, 19, 316–320. doi:10.1188/15.
CJON.316-320
Pegram, A.A., & Kennedy, L.D. (2001). Prevention and
treatment of veno-occlusive disease. Annals of Pharmacotherapy, 35, 935–942. doi:10.1345/aph.10220
Perez-Rojas, E. (2012). Interventional radiology in oncology: Clinical management of patients undergoing
transarterial chemoembolization for hepatic malignancies. Clinical Journal of Oncology Nursing, 16, 83–85.
doi:10.1188/12.CJON.83-85
Pratt, D.S., & Kaplan, M.M. (2012). Evaluation of liver
function. In D.L. Longo, A.S. Fauci, D.L. Kasper, S.L.
Hauser, J.L. Jameson, & J. Loscalzo (Eds.), Harrison’s

■

525

principles of internal medicine (18th ed., pp. 2527–2531).
Retrieved from http://accessmedicine.mhmedical.com
Pugh, R.N., Murray-Lyon, I.M., Dawson, J.L., Pietroni, M.C.,
& Williams, R. (1973). Transection of the oesophagus for
bleeding oesophageal varices. British Journal of Surgery,
60, 646–649. doi:10.1002/bjs.1800600817
Rogers, M. (2014). Ascites. In D. Camp-Sorrell & R.A.
Hawkins (Eds.), Clinical manual for the oncology advanced
practice nurse (3rd ed., pp. 493–499). Pittsburgh, PA:
Oncology Nursing Society.
Sangisetty, S.L., & Miner, T.J. (2012). Malignant ascites: A
review of prognostic factors, pathophysiology and therapeutic measures. World Journal of Gastrointestinal Surgery,
4, 87–95. doi:10.4240/wjgs.v4.i4.87
Sangro, B. (2014). Chemoembolization and radioembolization. Best Practice and Research Clinical Gastroenterology,
28, 909–919. doi:10.1016/j.bpg.2014.08.009
Sargent, S. (2007). Pathophysiology and management of
hepatic encephalopathy. British Journal of Nursing, 16,
335–339. doi:10.12968/bjon.2007.16.6.23003
Saria, M.G., & Gosselin-Acomb, T.K. (2007). Hematopoietic stem cell transplantation: Implications for critical care nurses. Clinical Journal of Oncology Nursing, 11,
53–63. doi:10.1188/07.CJON.53-63
Senzolo, M., Germani, G., Cholongitas, E., Burra, P., & Burroughs, A.K. (2007). Veno-occlusive disease: Update on
clinical management. World Journal of Gastroenterology,
13, 3918–3924. doi:10.3748/wjg.v13.i29.3918
Sharma, B.C., Sharma, P., Lunia, M.K., Srivastava, G., Goyal,
R., & Sarin, S.K. (2013). A randomized, double-blind,
controlled trial comparing rifaximin plus lactulose with
lactulose alone in treatment of overt hepatic encephalopathy. American Journal of Gastroenterology, 108, 1458–
1463. doi:10.1038/ajg.2013.219
Sharma, P., & Sharma, B.C. (2015). Management of overt
hepatic encephalopathy. Journal of Clinical and Experimental Hepatology, 5(Suppl. 1), S82–S87. doi:10.1016/j.
jceh.2014.04.004
Slusser, K. (2014). Malignant ascites. In C.H. Yarbro, D.
Wujcik, & B.H. Gobel (Eds.), Cancer symptom management (4th ed., pp. 241–262). Burlington, MA: Jones &
Bartlett Learning.
Sosa, E.C. (2012). Veno-occlusive disease in hematopoietic stem cell transplantation recipients. Clinical Journal of Oncology Nursing, 16, 507–513. doi:10.1188/12.
CJON.507-513
Stern, N., & Sturgess, R. (2008). Endoscopic therapy in the
management of malignant biliary obstruction. European
Journal of Surgical Oncology, 34, 313–317. doi:10.1016/j.
ejso.2007.07.210
Wadleigh, M., Ho, V., Momtaz, P., & Richardson, P. (2003).
Hepatic veno-occlusive disease: Pathogenesis, diagnosis
and treatment. Current Opinion in Hematology, 10, 451–
462. doi:10.1097/00062752-200311000-00010

526

■

CANCER BASICS, SECOND EDITION

Wallach, J. (2000). Interpretation of diagnostic tests (7th ed.).
Philadelphia, PA: Lippincott Williams & Wilkins.
Wilkes, G.M., & Barton-Burke, M. (2016). 2016 oncology
nursing drug handbook (20th ed.). Burlington, MA: Jones
& Bartlett Learning.
Wolkoff, A.W. (2012). The hyperbilirubinemias. In D.L.
Longo, A.S. Fauci, D.L. Kasper, S.L. Hauser, J.L. Jame-

son, & J. Loscalzo (Eds.), Harrison’s principles of internal medicine (18th ed., pp. 1999–2004). Retrieved from
http://accessmedicine.mhmedical.com
Wujcik, D. (2018). Targeted therapy. In C.H. Yarbro, D.
Wujcik, & B.H. Gobel (Eds.), Cancer nursing: Principles
and practice (8th ed., pp. 653–680). Burlington, MA:
Jones & Bartlett Learning.

Chapter 23. Hepatic Toxicities

■

527

Chapter 23 Study Questions
1. Malignant biliary obstruction often is caused by which of the following?
A. Tumor in the biliary tree or extrinsic compression by metastatic disease
B. Elevated liver enzymes
C. Chemotherapy
D. Tumor located in the stomach
2. Signs and symptoms of ascites include:
A. Weight gain, nausea, and vomiting.
B. Abdominal distention, nausea, and vomiting.
C. Peripheral edema, cough, and right upper quadrant pain.
D. Weight gain, abdominal distention, and early satiety.
3. The diagnostic criteria for sinusoidal obstruction syndrome include which of the following?
A. Weight gain and ascites
B. Right upper quadrant pain and ascites
C. Jaundice, hepatomegaly, and ascites
D. Hepatomegaly, right upper quadrant pain, and vomiting
4. The treatment of postembolization syndrome after chemoembolization often includes which
of the following?
A. No intervention
B. IV hydration, prophylactic antibiotics, pain control, and antiemetics
C. Watchful waiting
D. Hospitalization
5. This form of brachytherapy uses the liver’s unique dual vascular anatomy to preferentially
deliver radioactive particles to the tumor via the hepatic artery, thus sparing the normal
liver parenchyma.
A. Chemoembolization
B. Radiofrequency ablation
C. Radioembolization
D. Radiation therapy
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Hypersensitivity
Pamela Hallquist Viale, RN, MS, CS, ANP

Introduction

response can be innate, adaptive, or a combination of both (Joerger, 2012; Vogel, 2010). The
innate response is nonspecific and rapid, presenting before drug exposure, versus the acquired
adaptive response, which is specific in nature
and capable of increasing the immune response
with each successive exposure (Joerger, 2012).
As cumulative exposure increases, the number
of HSRs also can increase (Tham, Cheng, Tay,
Alcasabas, & Shek, 2015). The pathophysiology
for individual drug HSRs is not completely clear,
but it appears that these reactions often produce
immediate HSRs and seem to involve immunoglobulin (Ig) E (Boulanger et al., 2014). Four
categories of HSRs exist: immediate IgE mediated (type 1), antibody mediated or cytotoxic
(type II), immune complex mediated (type III),
and delayed or cell mediated (type IV) (Gobel,
2007; Zanotti & Markham, 2001).

The increase in the number of oncologic
treatments has offered patients more therapeutic options; consequently, hypersensitivity reactions (HSRs) have increased in number as well.
Severe HSRs can result in the discontinuation of
therapy or replacement by less effective agents
(Mezzano, Giavina-Bianchi, Picard, Caiado, &
Castells, 2014). Hypersensitivity reactions can
result from exposure to any medication, but the
incidence in the literature is variable. In general,
HSRs occur in 5% of patients receiving oncology drugs, yet certain agents and drug classes
carry a much higher risk (Lenz, 2007). HSRs can
vary in intensity; patients may experience hives
or wheals while others progress to anaphylaxis,
which is often described as a serious, life-threatening reaction or a systemic HSR that is rapid
in onset and capable of causing death (Simons
et al., 2011). These reactions should be graded
accordingly (see Table 24-1). Because of the serious nature of HSRs, oncology nurses must be
able to anticipate, diagnose, and manage these
reactions in patients receiving chemotherapy
and monoclonal antibody therapy.

Types of Immune Reactions
Type I: Immunoglobulin E–Mediated
Reactions
Type I HSRs are mediated by IgE (Makrilia,
Syrigou, Kaklamanos, Manolopoulos, & Saif,
2010). This Ig is responsible for the degranulation of mast cells and basophils, progressing
to the nonimmune-mediated histamine and
cytokine release (Makrilia et al., 2010). His-

Pathophysiology
The mechanism of action for an HSR varies among agents (Lenz, 2007). An immune
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530

■

CANCER BASICS, SECOND EDITION

Table 24-1. National Cancer Institute Grading Criteria for Adverse Events: Hypersensitivity and
Allergic Reactions
Grade
Event

1

2

3

4

5

Allergic reaction
Defined as a disorder
characterized by an
adverse local or general response from
allergen exposure.

Transient
flushing or
rash, drug
fever < 38°C
(< 100.4°F);
intervention
not indicated

Intervention or
infusion interruption indicated;
responds promptly
to symptomatic
treatment (e.g.,
antihistamines,
NSAIDs, narcotics); prophylactic
medications indicated for ≤ 24 hrs

Prolonged (e.g., not
rapidly responsive to
symptomatic treatment and/or brief
interruption of infusion); recurrence of
symptoms following initial improvement; hospitalization
indicated for clinical
sequelae (e.g., renal
impairment, pulmonary infiltrates)

Life-threatening consequences;
urgent intervention indicated

Death

Infusion-related reaction
Defined as a disorder characterized by
adverse reaction to the
infusion of pharmacologic or biologic substances.

Mild transient
reaction; infusion interruption not indicated; intervention not
indicated

Therapy or infusion interruption indicated but
responds promptly
to symptomatic
treatment (e.g.,
antihistamines,
NSAIDs, narcotics, IV fluids); prophylactic medications indicated for
≤ 24 hrs

Prolonged (e.g., not
rapidly responsive to
symptomatic medication and/or brief interruption of infusion);
recurrence of symptoms following initial
improvement; hospitalization indicated
for clinical sequelae

Life-threatening consequences;
urgent intervention indicated

Death

Anaphylaxis
Defined as a disorder characterized by
an acute inflammatory reaction resulting from the release of
histamine and histamine-like substances
from mast cells, causing a hypersensitivity immune response.
Clinically, it presents
with breathing difficulty, dizziness, hypotension, cyanosis, and
loss of consciousness
and may lead to death.

–

–

Symptomatic bronchospasm, with or
without urticaria; parenteral intervention
indicated; allergyrelated edema/angioedema; hypotension

Life-threatening consequences;
urgent intervention indicated

Death

(Continued on next page)
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Table 24-1. National Cancer Institute Grading Criteria for Adverse Events: Hypersensitivity and
Allergic Reactions (Continued)
Grade
Adverse Event

1

2

3

4

5

Cytokine release syndrome
A disorder characterized by nausea, headache, tachycardia, hypotension, rash, and shortness of breath; it is
caused by the release of
cytokines from the cells

Mild reaction; infusion
interruption
not indicated;
intervention
not indicated

Therapy or infusion interruption indicated but
responds promptly
to symptomatic
treatment (e.g.,
antihistamines,
NSAIDs, narcotics, IV fluids); prophylactic medications indicated for
≤ 24 hrs

Prolonged (e.g., not
rapidly responsive to
symptomatic medication and/or brief interruption of infusion);
recurrence of symptoms following initial
improvement; hospitalization indicated
for clinical sequelae
(e.g., renal impairment, pulmonary infiltrates)

Life-threatening consequences; pressor or ventilatory support
indicated

Death

Serum sickness
A disorder characterized by a delayed-type
hypersensitivity reaction to foreign proteins
derived from an animal
serum. It occurs approximately 6–21 days after
administration of the foreign antigen. Symptoms
include fever, arthralgias, myalgias, skin
eruptions, lymphadenopathy, chest marked
discomfort, and dyspnea.

Asymptomatic; clinical
or diagnostic
observations
only; intervention not indicated

Moderate arthralgia; fever, rash,
urticaria, antihistamines indicated

Severe arthralgia or
arthritis; extensive
rash; steroids or IV
fluids indicated

Life-threatening consequences; pressor or ventilatory support
indicated

Death

NSAIDs—nonsteroidal anti-inflammatory drugs
Note. From Common Terminology Criteria for Adverse Events [v.4.03], by National Cancer Institute Cancer Therapy Evaluation Program, 2010. Retrieved from http://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7.pdf.

tamine release occurs, the complement system is activated, and release of prostaglandins
and inflammatory leukotrienes follows; these
actions produce an antigen–antibody reaction
(Kang & Saif, 2007). Although symptoms are
often immediate, reactions can occur three to
four hours after infusion of an agent (Kang &
Saif, 2007). An important component of the
reaction is the elevation of tryptase, a critical

mast cell protease, which can be measured in
the serum (Castells, 2015). Higher levels of
tryptase correlate with the severity of the HSR
(Castells, 2015).

Type II: Cytotoxic Reactions
Type II HSRs are referred to as cytotoxic
reactions. The reaction takes place after the
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binding of cell surface antigens with IgG or
IgM antibodies. The result of this interaction is the destruction or lysis of the target
cell. Examples of a type II HSR are hemolytic anemia and hemolysis of red blood cells
from a transfusion of incompatible blood
(Gottlieb, Bordoni, Lawhead, & Feinberg,
2010).

Type III: Immune Complex–Mediated
Reactions
Type III HSRs are also called immune complex–mediated reactions. In oncology, this type
of reaction is seen with gamma globulin
injections, commonly known as horse serum
sickness. A network of immune complexes
is formed by the interaction of antigens and
antibodies within the tissues of the body.
Another mechanism leading to type III reactions is the anaphylactoid reaction produced
by complement activation through a classical
immune system pathway. The resulting reaction may mimic a type I HSR (Gottlieb et al.,
2010).

Type IV: Cell-Mediated Reactions
The final type of HSRs are type IV or cellmediated reactions, also referred to as delayed
HSRs. Delayed HSRs are inflammatory reactions that are initiated by mononuclear leukocytes. These “delayed” reactions occur 48–72
hours after exposure to an antigen as opposed
to “immediate” HSRs (Viale & Yamamoto,
2010). This type of response occurs as a result
of the interaction of sensitized T lymphocytes
with antigens rather than by antigen–antibody
binding. After interacting with antigens, the T
cells release lymphokines, such as interleukins
(Posadas & Pichler, 2007). Examples of type
IV or delayed HSRs are tuberculosis, poison
ivy, granulomas, and contact dermatitis caused
by sensitivity to topical application of mechlorethamine for mycosis fungoides (Labovich,
1999).

Anaphylactoid Reactions
Another type of acute HSR to antineoplastic agents is referred to as anaphylactoid instead
of anaphylactic. These anaphylactoid reactions
present clinically as type I anaphylactic reactions but are not mediated by IgE. Mast cell
degranulation and histamine release are components of anaphylactoid reactions, but the
pathophysiology of the reaction appears to
be subsequent to the release of cytokines and
antibodies binding to antigen-expressing cells
(Kang & Saif, 2007). These reactions are often
seen after administration of monoclonal antibodies.

Reaction Symptoms
The European Network on Drug Allergy categorizes HSRs into two types based on the timing of symptoms after drug exposure: type 1,
signifying an immediate reaction occurring
within an hour of receiving drug, and type 2,
a nonimmediate reaction occurring more than
an hour after drug exposure (Joerger, 2012).
Type 1 reactions exhibit urticaria, angioedema,
rhinitis, conjunctivitis, bronchospasm, or anaphylaxis, whereas type 2 reactions display late
urticaria, maculopapular rash, vasculitis, toxic
epidermal necrolysis, Stevens-Johnson syndrome, or other systemic symptoms (Joerger,
2012). As discussed previously, immediate
reactions are IgE mediated, while the nonimmediate reactions are T-cell mediated. Acute
infusion reactions are described often as anaphylactic (IgE type 1 acute HSR) or anaphylactoid.

Reactions to Standard
Chemotherapy
The chemotherapy drugs most frequently
implicated in HSRs include taxanes, platinums,
doxorubicin, asparaginase, and epipodophyllotoxins (Castells, 2015). Standard chemotherapy agent reactions appear to be related to type
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1 hypersensitivity, resulting in the commonly
seen symptoms of urticaria, rash, angioedema,
bronchospasm, and alterations in blood pressure (Lenz, 2007). These commonly occurring
symptoms result from the IgE-mediated release
of histamines, leukotrienes, and prostaglandins
from mast cells in the tissue and basophils in
the peripheral blood (Lenz, 2007). Symptoms
can rarely produce death from hypoxemia or
shock (Joerger, 2012). The standard chemotherapy agents, their metabolites, or even the
substance used to dissolve the agent (as in the
case of Kolliphor® EL, formerly Cremophor®
EL, which is used to render the drug soluble)
also may be responsible for mast cell or basophil degranulation, resulting in similar IgEmediated allergic reactions (Gradishar, 2006).
Some patients experience atypical symptoms of
HSR with administration of taxanes and oxaliplatin. These symptoms include hypertension,
back and chest pain, and rigors (Castells, 2015).

Reactions to Monoclonal Antibodies
Monoclonal antibody treatment has resulted
in varying degrees of infusion reaction, some
severe enough to lead to patient death (Chung,
2008; Lenz, 2007). The mechanism of action
for monoclonal antibody–associated infusion
reaction is unclear (Chung, 2008). One theory
suggests that the antibodies themselves interact with their molecular targets on specific target cells, tumor cells, or blood cells, thus promoting the release of inflammatory cytokines
(Chung, 2008). The degree of humanization
of the monoclonal antibody contributes to the
potential for HSR; for example, mouse and chimeric antibodies can produce a rapid immune
response and reaction, whereas humanized
or fully human antibodies have a much lower
potential for reaction because of their low
immunogenicity (Pichler, 2006). Chimeric
antibodies (frequently combined with mouse)
contain greater than 50% human antibody
compared to fully human antibodies (100%).
Although fully human antibodies are consid-
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ered less immunogenic, infusion reactions may
still occur (Vogel, 2010). Acute infusion reactions occur generally in 3%–5% of patients
treated with chimeric antibodies and can often
be ameliorated by slowing the infusion rate and
administering premedications. These reactions
are usually not considered IgE mediated, but
rather a result of a cytokine response (Wing,
2008). The infusion reactions occur most frequently with the first dose of the monoclonal
antibody, and with some agents, such as trastuzumab or rituximab, subsequent doses may produce a lesser reaction (Baldo, 2013; Thompson
et al., 2014). The incidence of infusion reactions varies with each agent, and risk factors can
contribute to a higher incidence of HSR. In a
retrospective analysis of trastuzumab-treated
patients with breast cancer, the incidence of
infusion reactions was 16.2% (32 out of 197
patients) and 1.8% of 1,788 doses (Thompson
et al., 2014). In one report, rituximab reactions
varied from 77% for the first infusion (with
10% grade 3–4), and by the fourth infusion,
30% of patients continued to react to the agent
(Baldo, 2013). In another retrospective review
of 222 cases of HSRs over a four-year period,
50% were found in patients receiving immunotherapeutic agents; most were grade 1 or 2
using the Common Terminology Criteria for
Adverse Events criteria (DeMoor et al., 2011).
In rare cases, delayed reactions to monoclonal antibodies, such as trastuzumab, have
occurred up to 24 hours after administration
(Viale, 2009). Although rare, fatalities have
occurred. It is believed T cells may mediate
these delayed reactions (Posadas & Pichler,
2007).
Patients who experience an initial reaction
that resolves after therapy and then develop
recurrence of symptoms 1–72 hours after initial
resolution of symptoms are considered to have
biphasic reactions (Lieberman, 2005; Viale &
Yamamoto, 2010). Biphasic reactions are seen
with standard chemotherapy and monoclonal antibody treatment. Although the mechanism of action is not completely known, bipha-
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sic responses may occur because of inadequate
initial treatment of the original reaction, allowing a resurgence of initial symptoms (Popa
& Lerner, 1984). However, researchers have
also proposed that this late response could be
caused by a biphasic wave of histamine from
mast cells or the activation of secondary inflammatory pathways following the initial HSR
(Tole & Lieberman, 2007).

Risk Factors
Risk factors can increase the potential for
a hypersensitivity event. These factors include
the route of entry of the antigen, the amount of
antigen introduced, the rate of antigen absorption, and the patient’s degree of hypersensitivity to a particular agent (Labovich, 1999). The
risk factors associated with an increased incidence of HSRs include age, gender, genetic
makeup, nutritional status, stress level, hormonal factors, and environmental factors. Anaphylactic reactions occur more commonly if
patients have a history of allergies, especially
drug allergies. Previous exposure to a particular agent and failure to administer prophylactic
medications are also considered risk factors for
the development of HSRs (Polovich, Olsen, &
LeFebvre, 2014).
Some drugs have specific risk factors which
include the route of administration, duration
of administration, and immunologic characteristics of the drug (Polovich et al., 2014).
Without premedications prior to administration of protein drugs (such as L-asparaginase),
the incidence of HSRs increases (Viale, 2009;
Vogel, 2010).
Although any agent has the potential to
cause an HSR, selected agents/classes have
elevated risk. Platinum agents play a significant role in the armamentarium of oncology
therapeutics for many different cancer types.
Because of this, an increased incidence of
HSRs has been documented. Although it is rare
to see patients react to the initial course of ther-

apy, allergic reactions can occur after a number
of cycles. In particular, retreatment with carboplatin (usually administered over six cycles
initially) often produces HSRs (in one series,
19%) (Boulanger et al., 2014). The overall incidence of HSR is calculated at 5%–20% with cisplatin and 1%–44% with carboplatin. Oxaliplatin, a mainstay of therapy for colorectal
cancer, has an overall incidence of 10%–19%,
although a recently published paper described
reactions in up to 63% of patients after multiple exposures (Boulanger et al., 2014; Castells,
2015). Oxaliplatin-associated HSR can produce
pruritus and erythema, as well as anaphylaxis in
approximately 1% of cases (Joerger, 2012). In
general, these reactions are seen with the seventh or eighth infusion. Skin testing may be
appropriate to identify at-risk patients.
The risk factors for HSR to platinum therapy
include an existing HSR to certain drugs and
lifetime exposure to platinum drugs. The interval between the last cycle of the initial therapy
and the first cycle of the second course is also
considered a predictive variable; an increased
incidence was seen in patients with carboplatin if the interval was more than 24 months
(Schwartz et al., 2007). Once the patient is
sensitized, a very small amount of medication
can produce an HSR (Castells, 2015). Of note,
recent data demonstrated that BRCA mutation
carriers are at highest risk for HSR. In one study
of 87 women with a BRCA1 or BRCA2 mutation,
the participants had an increased susceptibility
and a shorter time to carboplatin-associated
HSR, suggesting that this group should receive
additional counseling regarding risk for HSR
(Moon et al., 2013).
Taxane reactions are associated with the
Kolliphor EL diluent required to make the
drug soluble; reactions to taxanes have been
documented in up to 30% of all patients in
published series (Joerger, 2012). Premedication (typically steroids and antihistamines) can
reduce the incidence of reaction to approximately 4% or less and is critical to decrease
HSRs (Castells, 2015; Joerger, 2012). Reac-
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tions typically occur with the first or second
infusion. Premedication and rechallenge can
be successful at reducing subsequent occurrences. A Kolliphor-free version of paclitaxel is
approved in the treatment of several cancers.
Patients with documented HSR to paclitaxel
have been switched to docetaxel to reduce
the incidence of HSR and still reacted; therefore, Kolliphor EL may not be the sole culprit
in taxane reactions. More data are needed to
fully identify the risk for taxane-induced HSRs
(Castells, 2015).
Monoclonal antibodies, in general, can produce reactions as previously discussed, but specific agents have higher incidences of HSRs.
Two agents, rituximab and trastuzumab, carry a
higher risk—77% and 40% HSR with first infusion, respectively (Joerger, 2012). Cetuximab
can produce HSRs in up to a quarter of patients
treated with the antibody, usually at first exposure (Castells, 2015). As mentioned previously,
the reactions generally occur with the first or
second exposure to the antibody and are classic
in their presentation, producing itching, flushing, respiratory symptoms, and gastrointestinal and cardiovascular involvement. In some
cases, patients will experience fever and chills
with body aches (Castells, 2015). Delayed reactions (type IV or cell mediated) can occur in
patients receiving monoclonal antibodies, with
symptoms seen within the first two weeks after
treatment. Symptoms may include arthralgias
and myalgias, rash, urticaria, and fever (Castells, 2015). Monoclonal antibodies also can
cause a vast amount of cytokine release (cytokine release syndrome), producing effects anywhere from a flu-like syndrome to multiorgan
failure along with classic infusion-related reactions (Castells, 2015).

Clinical Presentation
HSRs can occur with most chemotherapeutics and monoclonal antibody infusion, producing symptoms from IgE and non-IgE acti-
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vation of mast cells and basophils (Castells,
2015). The subjective signs and symptoms of
an HSR involve multiple systems and include
generalized itching, chest tightness, agitation,
uneasiness, dizziness, nausea, crampy abdominal pain, anxiety, sense of impending doom,
desire to urinate or defecate, and chills. Objective signs include flushed appearance (edema
of eyes, face, hands, or feet), localized or generalized urticaria, respiratory distress (with or
without wheezing), hypotension, cyanosis, and
difficulty speaking (Vogel, 2010).
Reactions usually occur within minutes of
beginning an IV agent and peak within 15–30
minutes. Reactions to oral agents frequently
occur within two hours but can be delayed up
to several hours depending on the metabolism
of the drug. HSR recurrence may be seen up to
24 hours after the initial appropriate premedications and precautions were followed (Viale &
Yamamoto, 2010).
The most common causes of death from
anaphylaxis are cardiovascular collapse and
asphyxiation secondary to laryngeal edema and
spasm. Cardiovascular collapse and shock can
occur without any skin or respiratory symptoms
(Labovich, 1999).
The main problems associated with a type II
reaction are hemolytic anemia, cardiovascular
collapse, and possibly death. Type III reactions
result in the deposition of immune complexes
in the tissues with varying degrees of tissue
injury. Lastly, type IV or delayed HSRs are evidenced by mucositis, pneumonitis, contact dermatitis, granulomas, and homograft rejection
as seen in graft-versus-host disease after a transplant (Posadas & Pichler, 2007).

Prevention of Hypersensitivity
Reactions: Best Practices
Strategies to prevent HSRs involve multiple
factors. A comprehensive allergy history is key,
and patients with allergies to several other substances or drugs should be carefully assessed
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prior to therapy. Ascertaining an individual’s
degree of hypersensitivity to a particular drug
is critical. The use of premedications, skin testing, and desensitization all play a vital role
in reducing the number of HSRs in patients
receiving chemotherapy and monoclonal antibody infusions. Infusion rates may need to be
slowed or raised gradually to reduce risk. Certain geographic areas may place patients at
higher risk; data suggest that patients receiving
cetuximab in North Carolina and Tennessee
have an increased incidence of HSRs (Viale,
2009; Vogel, 2010).

Premedication
The use of pharmacologic prophylaxis is
recommended to reduce the frequency and
severity of hypersensitivity reactions (Lenz,
2007). Pharmacologic strategies include the
use of antihistamines, corticosteroids, or both.
When administering paclitaxel, it is standard to
administer dexamethasone, diphenhydramine,
and an H2 antagonist (Lenz, 2007; Viale, 2009;
Vogel, 2010). Patients receiving monoclonal
antibodies often require premedication; this
strategy is not necessary with the administration of bevacizumab, panitumumab, or trastuzumab (Viale, 2010). Oral premedications are
sometimes recommended; therefore, oncology
nurses should ensure the premedication regimen has been followed appropriately. No standard regimen exists for all oncologic agents,
and oncology nurses should monitor manufacturers’ recommendations as well as their facility’s protocol (Vogel, 2010).

Skin Testing and Desensitization
With the increase in HSRs, patient safety
may be compromised (Castells, 2015). Additionally, patients may have to give up a potentially useful therapy because of an inability to
tolerate infusion secondary to development
of HSRs. Desensitization protocols have been
used successfully, allowing patients to receive

needed therapeutics. Evaluation of tryptase
levels is an important marker during evaluation of hypersensitivity (Castells, 2015). Skin
testing is used to determine IgE sensitization
and select appropriate patients to undergo
desensitization protocols (Castells, 2015).
Although no standardized approaches to skin
testing exist, it is generally recommended to
wait two to four weeks after the initial anaphylactic reaction. Both skin pricks and intradermal concentrations have been used to determine sensitivity. Vesicant agents cannot be
used for skin testing because of skin toxicity
(Castells, 2015).
Currently, no standardized protocol exists
for drug desensitization. Castells has published
extensively on desensitization protocol experiences, yielding a 12-step protocol to administer
doubling doses of antigen at fixed time intervals. This approach has been used successfully
in several hundred patients (Castells, 2015).
Wong, Ling, Patil, Banerji, and Long (2014)
studied 48 patients with oxaliplatin-induced
HSR. Immediate HSR skin testing was performed to stratify risk, and the drug desensitization protocols were administered based on clinical history, skin test results, and the patient’s
experience with the protocol previously.
Although HSRs occurred during the study, all
patients were ultimately desensitized successfully. In another trial, Madrigal-Burgaleta et al.
(2013) reported that desensitization was successful in 188 of 189 oxaliplatin administrations. No breakthrough reactions occurred in
94% of the desensitizations, with most noted to
be mild. Desensitization protocols have helped
patients receive monoclonal antibody therapy
as well (Gottlieb et al., 2010).

Nursing Implications
Before administering the initial dose of a
drug to a patient who has a strong likelihood of
experiencing an HSR, nurses should perform
either an intradermal skin test or scratch test or
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administer a test dose of the drug in question.
For patients who have received prior doses of
carboplatin, a skin test is suggested after the
seventh dose of the drug, as the risk of HSR can
increase after multiple doses (Polovich et al.,
2014).
Nurses need to be familiar with the potential side effects of the drugs to be administered
so that they can take the necessary precautions.
Knowledge of appropriate premedication regimens is absolutely essential to decrease the
risk of an HSR. Before administering the drug,
nurses should ensure that emergency equipment and medications are readily available.
Required emergency equipment and medications include oxygen supplies, cardiac monitor,
defibrillator, intubation supplies, epinephrine
1:1,000 or 1:10,000, diphenhydramine 50 mg,
corticosteroids such as methylprednisolone
sodium succinate 125 mg, and other drugs,
such as aminophylline and dopamine sulfate.
Isotonic IV fluids including normal saline or
lactated Ringer solution must be available to
maintain blood pressure should the need arise
(Viale, 2009). Strategies may include the use
of resuscitation protocols or algorithms readily available at the bedside or the appropriate
medication (Viale, 2009).
Vital signs, including blood pressure, pulse,
and respiratory rate, need to be assessed before,
during, and after administration of the drug.
Nurses need to prioritize their duties so they
are able to remain with the patient for 15–30
minutes after administering the agent. A freeflowing IV infusion should be maintained at all
times during the drug administration (Polovich
et al., 2014).
If the patient begins to experience signs
and symptoms of an HSR, administration of
the offending agent must be stopped immediately, the IV infusion maintained, and a call
for help be made, as the nurse must remain
with the patient. The patency of the patient’s
airway must be assessed, as well as the blood
pressure, pulse, and respiratory rate. Oxygen
should be administered at a high flow rate.
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The patient should be lowered to a supine
position to perfuse the organs with blood
(Viale, 2009). Documentation of events
should include appropriate grading of the
reaction (see Figure 24-1).
Nurses must be prepared to administer
medications as prescribed by the institution’s
protocol. These medications may include epinephrine, diphenhydramine, albuterol, and
methylprednisolone (see Figure 24-1). Someone must remain with the patient and be prepared to administer CPR, as well as provide
emotional support to the patient and family
(Polovich et al., 2014). Careful documentation is critical. Studies have documented that
caring for a patient who experiences an HSR
or event can be stressful for both the nurse and
the patient (Colwell et al., 2007). Patients who
experience a severe HSR may have a biphasic reaction or recurrence of symptoms within
24 hours of the first reaction. It is advisable,
therefore, to hospitalize and closely monitor
patients who have severe HSRs for a 24-hour
period (Viale & Yamamoto, 2010).
It is not clear whether an offending antineoplastic agent should be used again if the patient
experienced a serious HSR. As premedications
will often prevent a reaction to an antineoplastic agent, healthcare professionals may choose
to rechallenge the patient with this same regimen. Desensitization may offer patients an
additional option.

Conclusion
Oncology nurses administering therapeutic treatments should be aware of the risk
for HSRs with standard chemotherapy and
monoclonal antibody treatments. Although
severe HSRs are not common, these reactions
can be disruptive and distressing for both
patients and nurses. Rare, fatal reactions have
occurred. Prompt recognition, evaluation,
and treatment of HSRs is imperative for optimal outcomes.

538

■

CANCER BASICS, SECOND EDITION

Figure 24-1. Management of Hypersensitivity and Anaphylactic Reactions
1. Review the patient’s allergy history.
2. Consider prophylactic medications with hydrocortisone or an antihistamine in atopic/allergic individuals. (This
requires a physician’s order.)
3. Patient and family education: Assess the patient’s readiness to learn. Inform the patient of the potential for an allergic reaction and instruct to report any unusual symptoms, such as the following:
• Uneasiness or agitation
• Abdominal cramping
• Itching
• Chest tightness
• Light-headedness or dizziness
• Chills
4. Ensure that emergency equipment and medications are readily available.
5. Obtain baseline vital signs and note the patient’s mental status.
6. As appropriate, perform a scratch test, intradermal skin test, or test dose before administering the full dosage (this
requires a physician’s order). If there is no reaction, the remaining dose can be administered. If an allergic response
is suspected, discontinue the test dose (unless it has been completed), maintain the IV line, and notify the physician.
7. For a localized allergic response:
• Evaluate symptoms; observe for urticaria, wheals, and localized erythema.
• Administer diphenhydramine or hydrocortisone as per the physician’s order.
• Monitor vital signs every 15 minutes for 1 hour.
• Continue subsequent dosing or desensitization program according to the physician’s order.
• If a “flare” reaction appears along the vein with doxorubicin or daunorubicin, flush the line with saline.
–– Ensure that extravasation has not occurred.
–– Administer hydrocortisone 25–50 mg IV with a physician’s order, followed by a 0.9% normal saline flush. This
may be adequate to resolve the flare reaction.
–– Once the flare reaction has resolved, continue slow infusion of the drug.
–– Monitor for repeated flare episodes. It is preferable to change the IV site if possible.
8. For a generalized allergic response, either anaphylactoid (patient has never been exposed to the drug before) or
anaphylaxis (patient has severe hypersensitivity reaction after having received the drug before), assess for the following signs or symptoms (these usually occur within the first 15 minutes of the start of the infusion or injection):
• Generalized itching
• Chest tightness
• Agitation
• Uneasiness
• Dizziness
• Nausea
• Crampy abdominal pain
• Anxiety
• Sense of impending doom
• Desire to urinate or defecate
• Chills
• Objective signs
• Flushed appearance (edema of face, hands, or feet)
• Localized or generalized urticaria
• Respiratory distress with or without wheezing
• Hypotension
• Cyanosis
• Difficulty speaking
(Continued on next page)

Chapter 24. Hypersensitivity

■

539

Figure 24-1. Management of Hypersensitivity and Anaphylactic Reactions (Continued)
9. For a generalized allergic response:
• Stop the infusion immediately and notify the physician.
• Maintain the IV line with the appropriate solution to expand the vascular space (e.g., normal saline).
• If not contraindicated, ensure maximum rate of infusion if the patient is hypotensive.
• Position the patient to promote perfusion of the vital organs; the supine position is preferred.
• Monitor vital signs every 2 minutes until stable, then every 5 minutes for 30 minutes, then every 15 minutes as
ordered.
• Reassure the patient and the family.
• Maintain the airway and anticipate the need for CPR.
• All medications must be administered with a physician’s order.
• Anticipate administering the following medications for the following effects:
–– Vasoconstriction to increase cardiac output and blood pressure
• Epinephrine 1:1,000, 0.3–0.5 ml IVP (peds), or 0.3–0.5 mg IM or SC every 10–15 min; or, if hypotensive, 1:10,000,
0.5–1.0 ml (0.1 mg) IVP in adults (peds 1:1,000, 0.01 ml/kg [up to 0.3 ml] IV)
• Dopamine 2–20 mcg/kg/min IV (adults)
–– Antihistamines to stop allergic release of histamines
• Diphenhydramine 25–50 mg IVP (adults), 1 mg/kg IV or IM with 50 mg max (peds)
• Ranitidine 50 mg IV or famotidine 20 mg IV (adults)
–– Bronchodilation: aminophylline 5 mg/kg IV over 30 min (adults)
–– Anti-inflammation/bronchodilation: steroids. Hydrocortisone 100–500 mg IV (peds 1–2 mg/kg); or methylprednisolone 30–50 mg IV (peds 0.3–0.5 mg/kg); or dexamethasone 10–20 mg IVP (peds 1–2 mg/kg); or hydrocortisone 100–500 mg IV (peds 1–2 mg/kg)
10. Document the incident in the medical record according to institution policy and procedures.
11. Physician-guided desensitization may be necessary for subsequent dosing.
IM—intramuscular; IVP—intravenous push; peds—pediatric patients; SC—subcutaneous
Note. Based on information from Polovich et al., 2014; Viale, 2009; Vogel, 2010.

Key Points
• With a larger arsenal of chemotherapy agents, HSRs have increased in number as well.
• The mechanism of action for hypersensitivity varies among agents.
• The four categories of hypersensitivity agents are immediate IgE mediated (type I), antibody mediated (type II), immune
complex mediated (type III), and delayed or cell mediated (type IV).
• Reactions seen with standard chemotherapy agents most commonly appear to be related to type I hypersensitivity.
• Type I reactions may include urticaria, rash, angioedema, bronchospasm, and alterations in blood pressure.
• Monoclonal antibody infusions may produce varying degrees of infusion reaction, and some can be severe enough to lead
to patient death.
• The use of premedication is recommended to reduce the frequency and severity of HSRs and may include antihistamines,
corticosteroids, or both.
• Oncology nurses need to be familiar with the potential side effects of chemotherapy agents and be prepared to manage HSRs.
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Chapter 24 Study Questions
1. Which of the following statements is NOT true?
A. As cumulative exposure to a drug increases, the number of hypersensitivity reactions
(HSRs) also can increase.
B. Drug reactions often produce immediate HSRs and most often involve immunoglobulin E (IgE).
C. Five categories of HSRs exist.
D. IgE is responsible for degranulation of mast cells and basophils, leading to histamine
and cytokine release.
2. Which of the following chemotherapy agents frequently is linked to HSRs?
A. Platinum
B. Methotrexate
C. 5-Fluorouracil
D. Vincristine
3. The subjective signs and symptoms of an HSR involve multiple symptoms. The patient may
complain of:
A. Generalized itching and chest tightness.
B. Nausea or crampy abdominal pain.
C. Anxiety and/or an impending sense of doom.
D. Desire to urinate or defecate.
E. All of the above.
4. HSRs can be immediate or delayed. Delayed reactions can be biphasic and have been observed
up to 24 hours or more after the initial presentation of HSR. Which of the following is the
most likely cause of a biphasic reaction?
A. The type of agent administered
B. Inadequate initial treatment of the original reaction
C. Administration of the agent too quickly
D. Administration of the agent in a normal saline solution
5. Pharmacologic prophylaxis is recommended to reduce the frequency and severity of HSR.
Which of the following strategies often is recommended prior to administration of specific
agents?
A. Dexamethasone
B. Diphenhydramine
C. H2 antagonist
D. Opioids
E. All except D
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Oncologic Emergencies
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Introduction

systemic response to infection (Bone, 1996).
Sepsis occurs along a continuum of infection,
bacteremia, systemic inflammatory response
syndrome (SIRS), septic shock, and multiple
organ dysfunction syndrome. It is the leading cause of death among patients with cancer
who are receiving chemotherapy (Bos, Smeets,
Dumay, & de Jonge, 2013). Prompt recognition and management is critical in the care of
patients with cancer.

Cancer remains the second leading cause of
death in the United States, with an estimated
1,685,210 new cases in 2016 and accounting for
almost 600,000 annual deaths (American Cancer Society, 2016). Cancer-related emergencies can occur any time during the disease trajectory and often are the initial indication of
cancer. These emergent conditions can occur
because of the cancer itself or as a result of cancer treatment. Timely recognition of oncologic
emergencies with swift interventions can prolong survival and improve quality of life for
patients with cancer. Different resources list
a variety of conditions that can be considered
oncologic emergencies that are beyond the
scope of this text. This chapter will focus on six
common emergent conditions seen in patients
with cancer. These include sepsis, tumor lysis
syndrome, hypercalcemia of malignancy, metastatic spinal cord compression, cardiac tamponade, and superior vena cava syndrome.

Incidence
Febrile neutropenia (FN) is the most common cause of sepsis in patients with cancer
(O’Leary, 2018). FN occurs in 10%–40% of
patients with solid tumors, and the incidence
rises to more than 80% in patients with hematologic cancers (Aarts et al., 2013; Flowers et
al., 2013). It is widely accepted that more than
50% of patients with FN or bacteremia will
develop sepsis. Severe sepsis occurs in 20%–
30% of these patients, and septic shock is seen
in 5%–10% of patients (Ahn, Lee, Lim, & Lee,
2013; Legrand et al., 2012).

Sepsis
Definition

Risk Factors

Roger Bone, along with associates of the
American College of Chest Physicians and the
Society of Critical Care Medicine, defined sepsis as a cluster of symptoms that represent a

Granulocytopenia with resulting FN is the
most common risk factor for the development
of sepsis in patients with cancer (O’Leary,
2018). Other factors that put patients at risk for
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septic shock are patient-, disease-, or treatmentrelated (Apostolopoulou, Raftopoulos, Terzis,
& Elefsiniotis, 2010; O’Leary, 2018) (see Figure
25-1).

Pathophysiology
The entire pathophysiology of sepsis is not
clearly understood. However, what is known is
that some type of inflammatory stimulus, usually gram-negative bacteria, triggers a systemic
inflammatory response. With this inflammatory response, proinflammatory cytokines are
released. A negative feedback system in the
immune system causes additional anti-inflammatory cytokines to release in response to the
others. In initial stages, the release of all of
the cytokines causes arterial dilation, decreasing peripheral artery resistance, which, in
turn, increases cardiac output. As the systemic
response continues, cardiac output decreases,

Figure 25-1. Risk Factors for Sepsis
Patient Related
• Age > 65 years
• Age < 1 year
Disease Related
• Febrile neutropenia
• Malignancy (especially lymphoma, leukemia, and
multiple myeloma)
• Splenectomy
• Malnutrition
• Hospitalization
• Skin or mucous membrane breakdown
Treatment Related
• Corticosteroids
• Immunosuppressive therapies
• Chemotherapy
• Radiation therapy
• Antibiotic use
• Invasive procedure
• Devices in place
Note. Based on information from Apostolopoulou et al., 2010;
O’Leary, 2018.

blood pressure falls, and the typical symptoms
of septic shock appear (O’Leary, 2018).

Clinical Manifestations
The continuum of sepsis has distinct clinical manifestations with each stage (Bone,
1996). The first stage is infection with an
inflammatory response of normally sterile
environments to the presence of a pathogen.
However, in patients who are neutropenic, the
only sign of infection may be fever because the
number of neutrophils is inadequate to mount
a normal inflammatory response. When the
pathogen enters the bloodstream, bacteremia occurs, which is determined by positive
blood cultures. The next stage SIRS exists
when two or more of the following occur: temperature greater than 100.4°F (38°C) or less
than 96.8°F (36°C), heart rate greater than 90
beats per minute, respiratory rate greater than
20 breaths per minute or partial pressure of
carbon dioxide in arterial blood (PaCO2) less
than 32 mm Hg, and white blood cell count
greater than 12,000/mm3 or less than 4,000/
mm3 or more than 10% bands. When the
patient meets SIRS criteria and a documented
infection is present, the patient is diagnosed
with sepsis. With severe sepsis, organ dysfunction, hypoperfusion, or hypertension occurs
and is manifested by lactic acidosis, oliguria,
or acute mental status changes. Septic shock
occurs when hemodynamic stability cannot
occur, despite aggressive fluid challenges. The
final stage of the sepsis continuum is multiple
organ dysfunction syndrome, where the function of one or more organs is altered, resulting in the immediate need for intervention for
homeostasis to occur (see Table 25-1).

Assessment
Nurses must include a thorough patient
history when assessing for sepsis to help
determine possible contributing factors. History should include burns, trauma, infec-
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Table 25-1. Clinical Manifestations of Sepsis
Stage

Manifestations

Infection

Inflammatory response
(Fever may be the only sign in patients with neutropenia.)

Bacteremia

Inflammatory response and positive blood culture

Systemic inflammatory
response syndrome

Two or more of the following:
• Temperature > 100.4°F (38°C) or < 96.8°F (36°C)
• Heart rate > 90 beats/min
• Respiratory rate > 20 breaths/min or partial pressure of carbon dioxide in arterial
blood (PaCO2) < 32 mm Hg
• White blood cells > 12,000/mm3 or < 4,000/mm3 or > 10% bands

Sepsis

Systemic inflammatory response syndrome criteria met
Documented infection

Severe sepsis

Organ dysfunction, hypoperfusion, or hypertension with the following:
• Lactic acidosis
• Oliguria
• Acute mental status changes

Septic shock

Hemodynamic instability despite aggressive fluid challenges

Multiple organ dysfunction syndrome

Alteration in function of one or more organs

Note. Based on information from Bone, 1996.

tion, nutritional status, recent blood product
administration, surgery (placement of port/
central venous catheter), malignancy, immunosuppression, mucositis grades 3–4, HIV,
and diabetes. Recent medication history of
steroids, antipyretics, chemotherapy, herbals, and antibiotics should be obtained. Medical history also should include any chronic
diseases, use of indwelling medical devices,
recent surgeries, and cancer treatments,
including radiation therapy (Widmeier &
Wesley, 2014).
Two tools are commonly used to assess for
and detect sepsis: the Acute Physiology and
Chronic Health Evaluation (APACHE) and the
Modified Early Warning Score (MEWS). The
APACHE is most commonly used in intensive
care units and is based on 17 physiologic variables with additional points added for age and

comorbidities (O’Leary, 2015). The higher the
score, the greater the chance of death. This
tool often is used to determine the course and
aggressiveness of treatment.
The MEWS was first developed as a tool
to improve communication between nurses
and the medical team when the nurse first
detected signs of deterioration in the patient.
This tool is used to help determine if a higher
level of care is needed and to facilitate that
move if necessary. It details specific physical parameters, including blood pressure,
pulse, respiratory rate, temperature, and level
of consciousness. Each parameter is given a
score based on the results of the measure. A
MEWS score greater than 4 is associated with
an increased risk of death and indicates the
need for an immediate move to a higher level
of care (O’Leary, 2015).
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Management
Because the sepsis continuum is rapidly
moving and potentially fatal, it is imperative
to manage the clinical manifestations in an
organized fashion to have the best outcomes.
The Surviving Sepsis Campaign and the Institute for Healthcare Improvement have worked
together since 2008 to develop management
strategies for sepsis, which were updated in
2015 (Dellinger, 2015). They describe care bundles that indicate what interventions should
be put into place within specific time frames.
According to these management bundles,
within the first three hours of determination
of sepsis, the healthcare team should determine lactate level, obtain blood cultures prior
to antibiotic administration, administer broadspectrum antibiotics, and administer 30 ml/kg
of crystalloid for hypotension or increased lactate (Dellinger, 2015). It is important to accomplish all of the interventions because they each
may indicate or affect different outcomes. Lactate is measured because a lactate level greater
than 4 mmol/L indicates organ hypoperfusion
even in patients with a normal blood pressure
and may be the first indication of impending
sepsis with organ dysfunction (O’Leary, 2018).
Additional interventions also should be
accomplished within six hours of a sepsis diagnosis. These include administering vasopressors if hypotension does not respond to initial
fluid resuscitation, reassessing volume status
and tissue perfusion with documentation of
results, and remeasuring the lactate level (Dellinger, 2015). Vasopressors are used with continued hypotension to maintain a mean arterial pressure greater than 65 mm Hg. A central
venous catheter is needed if arterial hypotension continues or the lactate is greater than 4
mmol/L in order to measure a central venous
pressure (CVP) of greater than 8 mm Hg and
central venous oxygen saturation (ScvO2)
greater than 70% (Dellinger, 2015). Reassessment of volume status can be accomplished by
either a repeat focused examination after initial fluid resuscitation to include vital signs, car-

diopulmonary status, capillary refill, pulse, and
skin findings or two of the following: measurement of CVP, measurement of ScvO2, bedside
cardiovascular ultrasound, or dynamic assessment of fluid responsiveness with passive leg
raise or fluid challenge (Dellinger, 2015).
Finally, in addition to these more urgent
bundles, the Surviving Sepsis Campaign and the
Institute for Healthcare Improvement describe
a management bundle that can be started at the
onset of sepsis and should be completed within
24 hours. These interventions include administering a low-dose corticosteroid when the addition of vasopressors does not maintain blood
pressure, maintaining a blood glucose between
the lower limit of normal and 180 mg/dl, and,
for mechanically ventilated patients, maintaining an inspiratory plateau pressure of 30 cm
H2O or less (Dellinger et al., 2013).

Nursing Interventions
Hand hygiene remains the most effective
tool for prevention of infections. Nurses should
be the model of good hand hygiene with their
patients. Oral care with gentle brushing, flossing, and bland oral rinses can help to prevent oral mucosal breakdown. It is important
to avoid placement of catheters when possible
and to remove Foley catheters as soon as possible. Injection ports on IV tubing or vascular
catheters should be scrubbed with an appropriate antiseptic before access. Sterile dressings
should be applied to vascular access devices.
Catheter sites should be inspected and palpated for tenderness regularly. Implanted port
needles should be changed every seven days. IV
administration sets should be changed every 96
hours or when compromised or soiled. Encouraging yearly influenza vaccine for patients,
as well as receiving the influenza vaccine, is
important (Wilson et al., 2007). Employing
evidence-based preventive strategies, along
with thorough assessment and rapid identification of infection and sepsis, is critical for positive patient outcomes (see Figure 25-2).
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Figure 25-2. Nursing Interventions for
Prevention of Sepsis
•
•
•
•
•
•
•
•
•
•
•
•

Practice proper hand hygiene.
Perform oral care.
Avoid indwelling catheters when possible.
Remove Foley catheters as soon as possible.
Scrub the hub of injection ports with antiseptic prior
to accessing.
Place sterile dressings on vascular access devices.
Inspect and palpate catheter sites for tenderness
regularly.
Change implanted port needles every 7 days.
Change IV administration sets every 96 hours or
when compromised or soiled.
Encourage yearly influenza vaccine for patients.
Receive yearly influenza vaccine.
Ensure rapid recognition of sepsis.

Note. Based on information from Wilson et al., 2017; Zitella
et al., 2014.

Patient Education
The first step in preventing sepsis is rigorous
attention to prevention of infections in patients
with cancer. It is important to teach patients,
families, and caregivers interventions to prevent infection, especially during neutropenic
periods. Education should include the potential for neutropenia, as well as the potential for
sepsis if left unchecked. If sepsis occurs, patients
and families should be educated regarding the
treatments and potential outcomes, including
the risk of death if not managed appropriately.

Tumor Lysis Syndrome
Definition
Tumor lysis syndrome (TLS) is an oncologic
emergency associated with the breakdown
of tumors following chemotherapy. When
tumor cells are destroyed, they release massive
amounts of potassium, phosphorus, and uric
acid into the circulation, resulting in hyperkalemia, hyperphosphatemia, secondary hypocalcemia, and hyperuricemia and their associated metabolic changes. When these metabolic
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changes occur in the setting of cancer chemotherapy, it generally is accepted to be TLS (Mirrakhimov, Voore, Khan, & Ali, 2015).

Incidence
The incidence of TLS varies depending
on the type of cancer. The most common
malignancies associated with TLS include
the hematologic malignancies with a large
number of rapidly growing tumor cells that
are sensitive to chemotherapy. High-grade
acute lymphoblastic leukemia (ALL) carries
the greatest risk (Wilson & Berns, 2014). In
addition to ALL, other malignancies associated with TLS include acute myeloid leukemia (AML) and Burkitt lymphoma (Abu-Alfa
& Younes, 2010; Howard, Jones, & Pui, 2011).
Although much less common, cases have
been reported of TLS associated with radiation therapy, dexamethasone treatment, thalidomide therapy, and newer biologic therapies, including bortezomib and rituximab
(Bose & Qubaiah, 2011).

Risk Factors
TLS risk is determined by a number of factors, including the patient’s age, type and
stage of the cancer, lactate dehydrogenase
(LDH) level, white blood cell count, baseline renal function, and comorbidities (Cairo,
Coiffier, Reiter, & Younes, 2010). TLS is most
frequently associated with aggressive hematologic malignancies but has been seen in highly
proliferative solid tumors as well. Hematologic
cancers that put patients at the highest risk
include ALL, AML, and Burkitt lymphoma.
Solid tumors that have been associated with
TLS include small cell lung cancer, germ cell
tumors, inflammatory breast cancer, melanoma, and testicular cancer (Lewis, Hendrickson, & Moynihan, 2011). Elevated LDH and
impaired renal function also place patients at
higher risk for TLS (Cairo et al., 2010) (see
Figure 25-3).
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Figure 25-3. Risk Factors for Tumor Lysis
Syndrome
•
•
•
•
•
•
•
•
•
•

Advanced age
Lactate dehydrogenase > 2 × upper limit of normal
White blood cell count ≥ 100,000/mm3
Renal insufficiency
Renal failure
Dehydration
Preexisting uremia or hyperuricemia
Decreased urine flow
Acidic urine
Highly proliferative solid tumors
–– Small cell lung cancer
–– Germ cell tumors
–– Inflammatory breast cancer
–– Melanoma
–– Testicular cancer
• Acute lymphoblastic leukemia
• Acute myeloid leukemia
• Burkitt lymphoma
Note. Based on information from Cairo et al., 2010; Lewis et
al., 2011.

Pathophysiology
TLS occurs most commonly after antineoplastic therapy but can occur spontaneously in
very large tumors. When tumor cells are broken down, intracellular materials are released
into the extracellular areas. These materials
include potassium, phosphorus, and uric acid.
The kidneys usually are able to compensate for
the release of these agents, but with the rapid
degradation of cells, the kidneys can become
overwhelmed and unable to remove these electrolytes. When this happens, hyperkalemia with
ensuing hypocalcemia, hyperuricemia, and
hyperphosphatemia occurs. In addition, calcium and uric acid can precipitate in the renal
tubules, causing crystals to form, which can lead
to acute kidney injury, thus worsening the clearance of toxins (Ñamendys-Silva et al., 2015).

Clinical Manifestations
As stated, the clinical manifestations of TLS
occur as a result of electrolyte abnormalities,

including hyperkalemia, hyperphosphatemia,
hyperuricemia, and hypocalcemia.

Hyperkalemia
Defined as serum potassium greater than 6
mEq/L or an increase of 25% from baseline,
hyperkalemia occurs 6–72 hours following cytotoxic therapy (McCurdy & Shanholtz, 2012).
Hyperkalemia can manifest as muscle cramps,
fatigue, anorexia, paresthesias, and cardiac dysfunction. It can potentially be the deadliest of
TLS consequences, depending on the degree
of imbalance. Several electrocardiographic
changes can occur, ranging from mild changes
to complete heart block, ventricular tachycardia, ventricular fibrillation, and asystole.

Hyperphosphatemia
The amount of phosphorus in tumor cells is
four times that in normal cells (Wagner & Arora,
2014). Because of this, when tumor cells are
broken down, hyperphosphatemia may occur.
Hyperphosphatemia is defined as serum phosphate of 4.5 mg/dl or greater or a 25% increase
from baseline and occurs 24–48 hours after initiation of therapy. Increasing rates of serum
phosphorus can lead to renal failure and secondary hypocalcemia (Sarno, 2013). When the
phosphorus level rises significantly, patients
may experience nausea, vomiting, lethargy, and
seizures. Severely elevated levels can lead to
a greater risk of calcium deposits in the renal
tubules and heart, which can lead to renal failure and cardiac arrhythmias. Symptoms include
tetany, muscle spasm, paresthesias, and seizures,
which occur because of increased neuromuscular and cardiac excitability.

Hypocalcemia
Hypocalcemia can occur secondary to
hyperphosphatemia because of the precipitation of phosphate with calcium into tissue.
Hypocalcemia is defined as a calcium level
below 2.1 mmol/L. The patient can be asymptomatic. However, when symptoms occur, they
are classified as muscular, cardiovascular, and
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neurologic. Muscular symptoms include muscle cramps and spasms, paresthesias, and tetany. Cardiovascular symptoms include ventricular arrhythmia, heart block, and hypotension.
Confusion, delirium, hallucinations, and seizures are neurologic symptoms that can occur.
Rarely, more severe symptoms may occur, which
include bradycardia, cardiac failure, coma, and
death (Pi et al., 2016).

Hyperuricemia
Hyperuricemia is defined as serum uric acid
of 8 mg/dl or greater or a 25% increase from
baseline three days before or seven days after
initiation of therapy (Cairo et al., 2010). Uric
acid is normally cleared by the kidneys, but
with the rapid rise in uric acid following tumor
cell lysis, the kidneys are overwhelmed and uric
acid crystals begin to form. Symptoms of hyperuricemia include nausea, vomiting, diarrhea,
anorexia, and acute kidney failure (McCurdy
& Shanholtz, 2012). If uric acid stones form,
patients also can experience severe flank pain.

Assessment
Assessment for TLS should begin with a
complete history and physical. Baseline laboratory values include complete blood count with
platelets, renal functions, electrolytes, uric acid,
and LDH. Assessment is divided into laboratory
TLS and clinical TLS (Cairo et al., 2010). Currently, TLS is defined as a 25% increase in uric
acid, potassium, or phosphorus and/or a 25%
decrease in calcium within three days prior to
or seven days after initiation of treatment (Cairo
et al., 2010). Absolute values for these electrolytes are also critical. These include uric acid
of 8 mg/dl or greater, potassium of 6 mg/dl or
greater, phosphorus of 4.5 mg/dl or greater, or
calcium of 7 mg/dl or less (Cairo et al., 2010).
Clinical assessment for TLS includes monitoring for symptoms of electrolyte imbalances
together with the laboratory values. In addition, a creatinine of 1.5 times or more the
upper limit of normal, seizure, cardiac arrhyth-
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mia, or sudden death are defined as clinical
TLS (Cairo et al., 2010).

Management
Prevention is the key to management of TLS.
Prevention strategies should always be implemented in patients at high risk for TLS. Hydration is the hallmark preventive strategy. IV fluids should be initiated 24–48 hours prior to start
of therapy and continue for as long as 72 hours
after therapy with a goal of maintaining urine
output greater than 100 ml/hr (Pession et al.,
2011). Pharmacologic therapy should include
the hypouricemic agents such as allopurinol
and rasburicase. Allopurinol works by blocking the transformation of hypoxanthine and
xanthine to uric acid. Administration of allopurinol should begin up to three days before
therapy (Kennedy, Koontz, & Rao, 2011). Rasburicase is an enzyme that causes rapid reduction in uric acid by converting uric acid to a
more water-soluble state (Bose & Qubaiah,
2011). Whereas allopurinol only reduces uric
acid levels after treatment is initiated, rasburicase can also lower preexisting hyperuricemia.
Regardless of vigorous preventive measures,
some patients will still develop TLS. It is important to routinely monitor serum electrolyte
level. Management of electrolyte imbalances
is required. Electrolyte replacements should
be given to bring levels back to normal. If correcting electrolyte levels is not possible, dialysis
may be warranted. Dialysis is started for potassium levels greater than 7 mEq/L, uric acid
levels greater than 10 mg/dl, or phosphorus
levels greater than 10 mg/dl along with increasing blood urea nitrogen and creatinine levels
(Lewis et al., 2011).

Nursing Interventions
Nursing management of TLS can be categorized into three main areas: prevention, early
detection, and symptom management. Prevention of TLS is a key nursing role. Interven-
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tions that fall into this category include identifying patients at high risk for TLS, reviewing
current medications, and removing additional
sources of potassium and phosphorus (Mackiewicz, 2012). Vigilant monitoring of vital signs,
intake and output, and weight is critical for
early detection. Additionally, reviewing and
noting any changes in electrolytes or urinalysis is warranted. Symptom management activities include monitoring electrocardiogram
changes, providing vigorous hydration and
diuresis, managing medications, and implementing possible seizure precautions (Mackiewicz, 2012) (see Figure 25-4).

Patient Education
Nurses play a crucial role in monitoring and
recognizing signs of TLS. Nurses should provide information to patients and families about
the possibility of TLS, including associated
signs and symptoms of fluid and electrolyte
imbalances. It is important to educate patients
and families about taking allopurinol or rasburicase as ordered.

Hypercalcemia of Malignancy
Definition

Hypercalcemia is a complex metabolic disorder and defined as serum calcium level greater
than 11 mg/dl or ionized serum calcium level
greater than 1.29 mmol/L (Evenepoel et al.,

2010; Rosner & Dalkin, 2012). Hypercalcemia can present as a life-threatening metabolic
emergency.

Incidence
Hypercalcemia is a significant and common
oncologic complication, occurring in up to
30% of patients with cancer (Rosner & Dalkin,
2012). It is the most common metabolic disorder associated with cancer. In early stages of
cancer, the incidence is less than 5%, but it is
identified most often in advanced stages of disease and recognized as a sign of poor prognosis
(Rosner & Dalkin, 2012).

Risk Factors
Hypercalcemia can occur in patients with
hematologic cancers and solid tumors. The
most common malignancies associated with
hypercalcemia include lung, breast, and renal
cell cancer, multiple myeloma, and T-cell lymphoma and leukemia. Hypercalcemia also
occurs in patients with head and neck, gynecologic, and prostate cancer. Bisphosphonate
treatment in patients with metastatic bone disease may decrease the incidence of hypercalcemia (see Figure 25-5).

Pathophysiology
Calcium is the most plentiful mineral in
the body and vital in maintaining cell mem-

Figure 25-4. Nursing Interventions for Tumor Lysis Syndrome
Prevention
• Identify patients at risk.
• Review current medications.
• Remove additional sources of
potassium and phosphorus.

Early Detection
• Monitor vital signs.
• Monitor intake and output.
• Monitor weight.
• Review changes in electrolytes and
urinalysis.

Note. Based on information from Mackiewicz, 2012.

Symptom Management
• Monitor electrocardiogram
changes.
• Institute vigorous hydration.
• Promote diuresis.
• Manage medications.
• Implement seizure precautions.
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Figure 25-5. Risk Factors for Hypercalcemia
of Malignancy
• Secondary to secretion of parathyroid hormonerelated protein due to the following cancers:
–– Squamous cell (e.g., lung)
–– Renal
–– Ovarian
–– Endometrial
–– Lymphoma
–– Breast
• Bone metastasis with osteolytic lesions due to the
following:
–– Breast cancer
–– Multiple myeloma
–– Lymphoma
• Leukemia
• Ectopic hyperparathyroidism
• Vitamin D–secreting lymphomas
Note. Based on information from Rosner & Dalkin, 2012;
Wagner & Arora, 2014.

brane permeability (muscle contraction,
nerve and brain function), bone formation,
and blood coagulation. Serum calcium levels indicate both ionized and bound forms
of the mineral. While 99% of the body’s calcium is stored in bones and teeth, 1% circulates in the bloodstream and is regulated by
hormones, the kidneys, and bones. Approximately half of the total serum calcium is
bound to proteins, mainly albumin, and is
inactive, whereas the other 50% is found in
the form of free ions and is biologically active
(Perrone & Monteiro, 2016). The kidneys
play an important role in calcium homeostasis. When disease such as cancer causes
destruction of bone, the kidneys will attempt
to compensate by increasing calcium exertion significantly before the increased calcium overwhelms renal compensatory mechanisms, resulting in hypercalcemia (Rosner &
Dalkin, 2012). Bone is always in the process
of remodeling. Osteoblast cells are responsible for bone formation, and osteoclasts are
responsible for bone resorption or breakdown. Hypercalcemia results when osteo-
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clasts increase the bone resorption, resulting
in excess blood calcium that the kidneys cannot excrete (Rosner & Dalkin, 2012).
Hypercalcemia in patients with cancer can
be related to different mechanisms but most
commonly is caused by the release of parathyroid hormone-related peptide (PTHrP) from
tumor cells and less often by the release of substances from tumor cells that activate vitamin
D. This release results in increased blood calcium levels, production of proteins that stimulate osteoclasts and inhibit osteoblasts (most
common with metastatic cancer or multiple
myeloma), dehydration and kidney insufficiency or failure, and decreased physical activity (Rosner & Dalkin, 2012). Less frequently,
tumor cells produce cytokines that can lead to
calcium reabsorption, causing osteoclasts to be
active at the site of tumor cells, resulting in the
breakdown of bones and an increased calcium
level (Rosner & Dalkin, 2012).

Clinical Manifestations
The symptoms of hypercalcemia can develop
slowly and may be unrelated to the actual calcium level. Older patients often experience
more symptoms than younger patients. Prompt
treatment of hypercalcemia is important not
only to relieve symptoms but also to improve
the patient’s quality of life and ensure continuation of the cancer treatment. Hypercalcemia can be fatal if untreated (Rosner & Dalkin,
2012).
Symptoms of hypercalcemia can be nonspecific and attributed to the primary disease or
treatment. Signs and symptoms of hypercalcemia involve many different systems, including
the following (Pi et al., 2016):
••Neurologic: headache, restlessness, lethargy,
changes in mental status including confusion
and disorientation, seizures, coma
••Musculoskeletal: fatigue, bone pain, pathologic fractures, myopathy
••Cardiac: irregular heartbeat, heart attack,
electrocardiogram changes

552

■

CANCER BASICS, SECOND EDITION

••Gastrointestinal: anorexia, nausea, vomiting,
constipation, abdominal pain
••Renal: polyuria, polydipsia, renal failure

Assessment
Assessment for hypercalcemia includes a
thorough history. Specific information related
to hypercalcemia of malignancy includes the
patient’s symptoms, disease status, and treatment and medication regimens. Symptoms that
have a rapid onset are more commonly associated with hypercalcemia of malignancy. Disease
status may be indicative as more advanced disease and metastatic bone disease can contribute to hypercalcemia.
Laboratory tests for hypercalcemia may
include serum calcium, ionized (total) calcium, serum albumin, and parathyroid hormone level (PTHrP). Ionized calcium is the
most dependable test for hypercalcemia, with
results greater than 1.29 mmol/L considered
elevated (Evenepoel et al., 2010). However, if
this test is not available, the serum calcium may
be estimated using a formula that adjusts for
decreases in serum albumin. It is important to
review the patient’s albumin results when using
the total serum calcium level, as a decreased
level can give a false-normal result. A corrected
calcium level can be calculated using the total
serum calcium and albumin levels.
No absolute calcium level exists at which all
patients become symptomatic; rather, the rate
of rise appears to be more significant. Patients
tolerate fairly high calcium levels if the increase
is gradual (Behl, Hendrickson, & Moynihan,
2010). The PTHrP level should not be used to
direct the initial management of hypercalcemia; however, it may be helpful along the treatment trajectory (Behl et al., 2010).

Management
Treatment of the underlying disease is critical in patients with hypercalcemia. Patients presenting with hypercalcemia may be approach-

ing the last weeks of life if effective treatment for
the underlying cancer diagnosis is not available.
The management of hypercalcemia is dependent on symptoms, the underlying disease, and
laboratory results. The degree of symptoms
helps to guide interventions (see Table 25-2).
Initially, fluid replacement will begin rehydration and diuresis to promote excretion of calcium from the kidneys and dilute the serum
(Lewis et al., 2011). Hydration alone may not
be able to correct hypercalcemia.
Bisphosphonates may inhibit bone loss and
decrease the risk of skeletal-related events.
In addition to being the first-line treatment
for cancer-related hypercalcemia, IV bisphosphonates may be administered routinely in
the management of patients with metastatic
bone disease to decrease osteoclastic activity (Dietzek, Connelly, Cotugno, Bartel, &
McDonnell, 2015). Calcitonin may be administered intramuscularly or subcutaneously
to decrease serum calcium levels by inhibiting osteoclasts in the bone and increasing
urinary excretion of the mineral. Corticosteroids may be given in conjunction to allow
for a longer effect of the calcitonin (Mirrakhimov, 2015). Because of its rapid onset of
action, calcitonin may serve as a safety net
while other treatment modalities are reaching
their therapeutic effect (Mirrakhimov, 2015).
Finally, denosumab, a fully humanized monoclonal antibody, has been effective in inhibiting osteoclast production and survival (Mirrakhimov, 2015). This subcutaneous injection
is administered every four weeks and has the
potential to cause severe hypocalcemia, usually seen within two to four days after administration (Mirrakhimov, 2015).

Nursing Interventions
Nursing care for patients with hypercalcemia is directed at prevention and early
detection. Preventive measures for high-risk
patients include hydration and mobilization
with emphasis on safety (see Figure 25-6).
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Table 25-2. Nursing Interventions for
Hypercalcemia of Malignancy
Category

Interventions

Mild, asymptomatic
hypercalcemia

Administer additional fluids,
usually intravenously.
Establish effective bowel plan.
Promote ambulation and other
weight-bearing activities.
Eliminate medications that elevate calcium, including thiazide diuretics, nonsteroidal
anti-inflammatory drugs, and
over-the-counter medications
containing calcium.

Moderate to severe
hypercalcemia

Treat underlying cancer.
Initiate fluid replacement.
Administer bisphosphonate
medications to decrease
or stop the breakdown of
bone; consider denosumab
if hypercalcemia is refractory
to bisphosphonates.
Administration of calcitonin
with or without steroid medication may decrease the
breakdown of bone and the
uptake of calcium from food
(in some types of cancer,
such as lymphoma); however, steroid side effects
must be considered.
Consider dialysis to treat
patients with renal failure
related to severe hypercalcemia.

Note. Based on information from Lewis et al., 2011; Rosner &
Dalkin, 2012; Wagner & Arora, 2012.

Figure 25-6. Safety Measures for Patients
With Hypercalcemia of Malignancy
• Assistance with ambulation as needed
• Bed position/side rails for patients with mental status changes
• Transfer devices for immobile patients to decrease
risk of fractures
• Seizure precautions for severely elevated calcium
levels
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Identifying patients at risk, monitoring vital
signs and laboratory values, reviewing medications, performing a physical assessment,
and looking for signs of dehydration, weight
loss, loss of muscle strength, and mental status
changes are key. Hypercalcemia therapy may
include fluid and electrolyte replacement.
Patients are at risk for electrolyte imbalance,
fatigue, acute confusion, falls, and nausea,
thus suggesting the need for careful assessment of renal, neurologic, gastrointestinal,
cardiac, and musculoskeletal changes. Patient
and caregiver education is crucial, as well as
providing emotional support during a complicated treatment regimen, usually with an
advanced disease process.

Patient Education
Patients and caregivers must be familiar with
the symptoms of hypercalcemia and the need
to promptly report them to their healthcare
provider. Cancer-related hypercalcemia is not
caused by having too much calcium in the diet,
so patients must be instructed that decreasing
dietary calcium intake is not helpful.
In addition to adhering to the medical management of hypercalcemia, patients should be
advised to maintain good fluid intake, control
nausea and vomiting, maintain physical activity (including weight-bearing activity), check
with a healthcare provider before taking overthe-counter medications (some can increase
calcium levels), and follow up for laboratory
testing to monitor calcium levels and renal
function (Lewis et al., 2011).

Metastatic Spinal Cord
Compression
Definition

Metastatic spinal cord compression (MSCC)
is a relatively common emergent condition
associated with advanced cancer. It is defined
as a compression to the cord itself or the spi-
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nal nerves and nerve roots by either metastatic lesions or direct invasion into the cord,
which can cause neurologic impairment (Farrell, 2013).

Incidence
An estimated 20,000 patients develop MSCC
each year in the United States (Becker & Baehring, 2015). Patients with solid tumors have a
higher incidence of metastasis to the spine,
with cancers of the breast, lung, and prostate
having the highest incidence, each accounting
for approximately 15%–20% of cases (Lewis
et al., 2011). Because people are living longer
with cancer, the incidence of MSCC is likely to
increase (Harel & Angelov, 2010).

Risk Factors
Several factors are considered when determining risk of developing MSCC. The two
most common risk factors are tumor type and
patient age. Patients with tumors that have a
high risk of spreading to the bones, such as
breast, lung, and prostate, are at a higher
risk for MSCC. The timing of MSCC development differs by type of cancer. In patients
with breast cancer, MSCC generally develops
later in the course of the disease—on average,
43 months after diagnosis (Becker & Baehring, 2015). However, in other diseases, such
as lung cancer, especially non-small cell lung
cancer, multiple myeloma, and non-Hodgkin
lymphoma, MSCC may be the first indication
of disease (Becker & Baehring, 2015). Generally, patients in their 40s through 60s are at a
greater risk for development of MSCC (Becker
& Baehring, 2015).

Pathophysiology
MSCC can occur via three different processes. The most common way is when a metastatic tumor mass presses against and compresses the spinal cord by expanding into the

vertebral body and epidural space. A second
process is when the tumor erodes the vertebral
body, causing it to collapse and send bone fragments into the epidural space. The third and
least common process occurs when the tumor
directly invades the vertebral space without
destruction of bone (Kaplan, 2013).

Clinical Manifestations
Back pain for a prolonged period of time
often is the first symptom in 90%–98% of
patients with MSCC (Bowers, 2015). Because
back pain can precede other symptoms by up to
four months, misdiagnosis is a risk. Therefore,
MSCC should be considered in anyone who has
known spinal metastasis or cancer and develops
new back pain (National Institute for Health
and Care Excellence [NICE], n.d.). Symptoms of MSCC are dependent on the area of
the spine where the compression occurs. Pain
in the thoracic and cervical spine is uncommon in other conditions and thus should be
considered a red flag in people with a history
of cancer (Bowers, 2015). Patients with lower
spinal pain often present with localized spinal
tenderness, spinal pain aggravated by straining, or nighttime spinal pain preventing sleep
(Bowers, 2015; NICE, n.d.). A hallmark sign of
MSCC is pain that intensifies when raising legs
in a supine position and often is rated at a high
number. When left untreated, pain from MSCC
can quickly develop into neurologic symptoms.
The next most common symptom is limb weakness to the point where the patient is unable
to ambulate unassisted (Bowers, 2015). Motor
deficits are more common than sensory deficits. However, when a lesion is within two nerve
root levels, sensory deficits often occur. Once
neurologic symptoms start, they can quickly
develop into paralysis from which patients
rarely recover even with treatment (Bowers,
2015). Some patients experience other neurologic symptoms without ever experiencing
spinal pain. These include increased difficulty
walking, altered sensation in the limbs, or new,
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unexplained bladder or bowel problems (Bowers, 2015; NICE, n.d.).

Assessment
Assessment for MSCC should include both
physical and diagnostic evaluations. A thorough history should also be obtained as part of
the physical assessment. A comprehensive pain
assessment as part of the history should include
onset, location, intensity, quality, exacerbating and relieving factors, prior interventions
for relief of pain, and use of any pain-relieving
medications (Ferrell, 2010). Prior and current
cancer history should be obtained, as well as a
comprehensive medication list including overthe-counter medications, herbal remedies, and
nutritional supplements. Additionally, exploration of preexisting and comorbid conditions is
warranted.
Physical examination should include assessment of back pain, as well as musculoskeletal,
sensory, and autonomic function. The musculoskeletal assessment encompasses observation
of posture, spinal curvature, gait, and coordination. Evaluation of the patient’s ability to
sense pain, temperature, light touch, vibration,
and position (proprioception) is included in
the sensory assessment. Any changes in bowel
and bladder function are important aspects in
assessing autonomic function.
Historically, plain radiographic studies,
myelography, bone scans, and positron-emission tomography have all been used to diagnose MSCC. However, magnetic resonance
imaging (MRI) has been determined to be the
gold standard for diagnosis (Bowers, 2015).

Management
In 2014, NICE reviewed its guidelines for
the care of patients with MSCC (Bowers, 2015).
According to NICE, MSCC should be considered
a medical emergency and necessitates admission
to the hospital. Additional recommendations
include use of bed rest with log-rolling, admin-
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istration of dexamethasone 16 mg daily while
awaiting treatment swelling along with a protein
pump inhibitor, provision of adequate pain control, and, most importantly, an MRI of the total
spine within 24 hours (Bowers, 2015). The steroids are given to help reduce pressure caused
by spinal cord edema, thus relieving pain and
improving neurologic symptoms.
Treatment modalities include surgery, radiation therapy, and symptom management. Surgery should only be used in patients with a
good prognosis and life expectancy of more
than three months. Indicators that surgery
could be beneficial are a histologic finding of
multiple myeloma, lymphoma, or breast, prostate, or renal cancers; good motor function at
presentation; good performance status; limited
comorbidity; single-level spinal disease; absence
of visceral metastasis; and a long interval from
primary diagnosis (Bowers, 2015). However, a
majority of patients diagnosed with MSCC do
not meet these criteria and therefore would
be unsuitable for surgery. Radiation therapy is
the most common treatment and should begin
within 24 hours of MSCC diagnosis. Radiation
therapy is given to relieve compression of the
spine and nerve roots. It is very effective at providing pain relief and improving or stabilizing
neurologic deficits.

Nursing Interventions
Nursing care should begin with emotional
support for patients and families. Pain management is vital and can include nonsteroidal antiinflammatory drugs, steroids, and nonopioid
and opioid analgesia. Nurses can help to protect
the spinal cord by maintaining patients in a flat
position with neutral spine alignment and gradually assisting them to sitting. Other supportive
interventions would include thromboprophylaxis, meticulous skin care to prevent pressure
ulcers, and management of bladder and bowel
function, as well as managing circulatory and
respiratory function (Agency for Healthcare
Research and Quality, 2012) (see Figure 25-7).
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Figure 25-7. Nursing Interventions for
Metastatic Spinal Cord Compression
• Emotional support for patients and families
• Pain management
–– Nonsteroidal anti-inflammatory drugs
–– Steroids
–– Nonopioid analgesia
–– Opioid analgesia
• Protection of spinal cord
–– Flat position with neutral spine alignment
–– Gradual assistance to sitting position
• Supportive interventions
–– Thromboprophylaxis
–– Pressure ulcer prevention
–– Management of bowel and bladder function
–– Management of circulatory function
–– Management of respiratory function
Note. Based on information from Agency for Healthcare
Research and Quality, 2012.

Patient Education
Patient education should include risks for
MSCC and the signs and symptoms to report to
healthcare providers. Once a diagnosis is confirmed, teaching should include pain management and safety and mobility issues. Upon discharge to home, patients and families need
to be educated about bowel and bladder regimens, patient safety, rehabilitation, and medications.

Cardiac Tamponade
Definition
Cardiac tamponade is a compression of the
heart that occurs when blood or fluids accumulate in the pericardial sac. The excess pressure
from the fluid prevents the heart from functioning properly, resulting in increased intrapericardial pressure and decreased cardiac output. Cardiac tamponade in patients with cancer
is rarely an initial presenting symptom; however, it is life threatening and requires immediate care.

Incidence
Pericardial disease is present in 7%–12%
of patients with cancer (Lestuzzi, 2010). Pericardial effusion is the most common manifestation of malignant pericardial disease, but
cardiac tamponade is the most serious complication. As cancer screening and treatment have
improved, more patients with cancer are living
longer, increasing the prevalence of pericardial
neoplastic disease (Scheinin & Sosa-Herrera,
2014).

Risk Factors
Primary tumors of the pericardium are
rare but include mesothelioma and sarcomas
(Patel & Sheppard, 2011). Cancers that most
frequently metastasize to the pericardium by
direct local extension include lung, breast, and
esophageal cancers, whereas melanoma, leukemia, and lymphoma more commonly spread
via the blood or lymphatic system. Additionally, patients may develop pericardial disease
related to chemotherapy toxicity, radiation
greater than 4,000 cGy to the chest, and opportunistic infections (Refaat & Katz, 2011).

Pathophysiology
The heart is enclosed in a two-layer protective sac called the pericardium. The pericardial
space lies between the parietal and visceral layers. This space holds up to 50 ml of fluid that
acts as a lubricant. A pericardial effusion results
as fluids accumulate, causing a decrease in left
ventricular filling, increased pressure, and compression of the heart muscle and decreased
cardiac output. The rate and volume of fluid
accumulation, as well as the health of the pericardium, affect the hemodynamic impact of
the increase in pressure.
Fluid accumulation in the pericardial space
can develop slowly or rapidly. The pericardial
sac may stretch to accommodate up to 2 L of
fluid if the accumulation occurs slowly over a
period of time, whereas a rapid accumulation
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of fluid can make a patient symptomatic at 100
ml (Kaplan, 2018). Toxicities related to pericardial effusion are scored on a 1–5 scale, with cardiac tamponade considered a grade 4 (Story,
2013).

Clinical Manifestations
Neoplastic cardiac tamponade can go undetected until a substantial decrease occurs in cardiac output. It can have a variety of clinical presentations depending on the fluid volume and
rate of accumulation. Tamponade classically
presents with the Beck triad: hypotension, elevated jugular venous pressure, and diminished
heart sounds. However, many patients will not
present with all three symptoms. Patient complaints may be nonspecific, but exertional dyspnea, tachycardia, and chest discomfort are
most frequently noted. Other signs of tamponade include pulsus paradoxus (greater than 10
mm Hg variation in systolic pressure with inspiration), a classic “water bottle” silhouette of
the heart, electrocardiogram changes, peripheral edema, pericardial rub, and hepatomegaly
(Lewis et al., 2011).

Assessment
A complete patient history is an important component of the assessment. A patient
with a known primary tumor of the heart, a
tumor that extends into the pericardium, or
an obstruction of mediastinal lymph nodes
may warrant closer evaluation. In addition,
patients who have had chemotherapy (especially anthracyclines, interferon, interleukin,
and granulocyte macrophage–colony-stimulating factor), radiation to the mediastinum, or
comorbidities such as heart disease, connective tissue disorders, tuberculosis, and history
of cardiac surgery may have additional indicators that necessitate a thorough cardiac evaluation (Story, 2013).
Physical assessment coupled with the appropriate diagnostic studies is key to diagnosing
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neoplastic cardiac tamponade, as it can mimic
other diseases, including congestive heart failure. Cardiac tamponade is most commonly
and accurately diagnosed with echocardiography. Other diagnostic tests include chest
x-ray, electrocardiogram, computed tomography, and MRI. A percutaneous pericardiocentesis may be performed with a large effusion or
tamponade so that the source of the fluid can
be assessed for transudate versus exudate. This
also may decrease symptoms temporarily. Figure 25-8 lists components of the cardiopulmonary assessment in cardiac tamponade (Kaplan,
2018; Story, 2013).

Management
The immediate goals of treatment are to
remove the accumulated fluid and reverse the
hemodynamic effects of tamponade. Medical management will be determined by the
patient’s current status, tumor type, responsiveness to cancer treatments, and comorbid
conditions. Fluid resuscitation may be appropriate for hypovolemic patients who present
hemodynamically unstable. However, fluids
also could increase an already elevated intrapericardial pressure and further compromise
coronary perfusion. Treatment modalities for
neoplastic cardiac tamponade include pericardiocentesis to provide immediate relief of
symptoms and the mechanical constriction of
Figure 25-8. Cardiopulmonary Assessment
in Cardiac Tamponade
•
•
•
•
•
•
•
•
•

Blood pressure
Pulse
Heart rhythm and sounds
Pulse pressures
Jugular vein distention
Respiratory status and lung sounds
Perfusion
Hemodynamic pressures
Electrolyte abnormalities

Note. Based on information from Story, 2013.
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tamponade; however, reaccumulation of fluid
within as soon as 48 hours has been noted
(Scheinin & Sosa-Herrera, 2014). Pericardial
instillation of sclerosing or chemotherapy
agents can be used to mechanically prevent
the reaccumulation of fluids by promoting
adhesion of the pericardial layers. Radiation
therapy or chemotherapy is used for disease
control if the tumor is sensitive to the treatment modality. Surgical treatments such as a
pericardiotomy are used to create a “pericardial window,” or a pericardioperitoneal shunt
to drain fluid from the pericardial sac to the
pleural or peritoneal space.

Nursing Interventions
Nurses play an important role in recognizing the signs and symptoms of cardiac tamponade so that patients can receive prompt
diagnostic evaluation and appropriate treatment for this life-threatening event. Nursing
assessment should focus on the patient’s cardiac and respiratory status, altered tissue perfusion, pain, and anxiety. Monitoring and
reporting subtle changes in heart sounds and
vital signs along with assessment of pulsus paradoxus and jugular venous pressure are crucial for the recognition of tamponade progression.
Physical features and symptoms often are
confused with other conditions, so knowledge of the patient’s history is essential. Frequent assessment of cardiopulmonary status
is crucial to early identification and intervention in cardiac tamponade (see Figure 25-8).
Without intervention, late signs and symptoms of cardiac tamponade (see Figure 25-9)
will eventually lead to heart failure and cardiac arrest.
Nurses should carefully maintain optimal pulmonary status, including administering oxygen as ordered, elevating the head of
the bed, encouraging energy-conserving activities, and promoting respiratory hygiene. Supporting cardiac status may include IV fluids,

Figure 25-9. Late Signs and Symptoms of
Cardiac Tamponade
• Dyspnea at rest
• Orthopnea
• Increased retrosternal chest pain or heaviness may
disappear
• Mental status changes
• Cyanosis
• Hoarseness, dysphagia
• Coughing
• Hiccups
• Anxiety and sense of impending doom
• Apprehension
• Tachycardia (greater than 100 beats/min)
• Increased jugular vein distention
• Muffled/absent heart sounds
• Friction rub
• Narrowed pulse pressure
• Pulsus paradoxus > 10 mm Hg
• Oliguria
• Peripheral edema
• Beck triad (increased central venous pressure,
hypotension, and distant heart sounds)
Note. Based on information from Kaplan, 2018; Story, 2013.

vasopressors, comfort measures, and medications for pain and anxiety. Preparing patients
for invasive procedures and encouraging relaxation techniques may further reduce psychosocial distress and the workload of the heart.

Patient Education
Patients at risk for cardiac tamponade
should be able to identify the early signs
and symptoms of malignant pericardial disease and report changes to their healthcare provider immediately. Education to
help patients and families minimize the
severity of the symptoms and maximize
safety includes assistance with activities of
daily living, paced ambulation/activities to
decrease energy expenditure, oxygen therapy as needed, elevation of the head of the
bed while resting, and medication management of pain and dyspnea. A serious condition such as cardiac tamponade can increase
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patient and family anxiety; thus, emotional
support and a calm environment are crucial.

Superior Vena Cava Syndrome
Definition
Superior vena cava syndrome (SVCS) is a
composite of signs and symptoms resulting
from an internal or external obstruction of
the superior vena cava due to tumor or thrombus. The obstruction results in decreased blood
return to the heart, decreased cardiac output,
and increased venous congestion and edema.

Incidence
Although benign diseases can cause SVCS,
malignant disease accounts for more than twothirds of adult cases (Wilson, Detterbeck, & Yahalom, 2007). Almost 75% of all cancer-related
SVCS diagnoses are attributed to bronchogenic
cancer, most frequently small cell lung cancer
(Rice, Rodriguez, & Light, 2006). Lymphomas
(15%) and metastatic disease (7%), especially
breast tumors, are significant contributors to
the development of SVCS (Rice et al., 2006).

Risk Factors
Oncologic risk factors for SVCS include disease- and treatment-related complications.
Malignant diseases related to this syndrome
include breast, lung, and esophageal cancers, in
addition to lymphoma and metastatic disease.
Central vascular access devices commonly used
in the treatment of cancer put patients at risk for
line thrombosis, which can result in an internal
superior vena cava vessel obstruction. Prior radiation therapy to the mediastinum also contributes to the risk for SVCS (McNally, 2018).

Pathophysiology
The superior vena cava is a thin-walled, lowpressure major blood vessel that carries venous
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drainage from the head and upper extremities to the heart. This vessel is surrounded by
relatively rigid structures in the mediastinum,
including multiple lymph nodes. SVCS results
when an obstruction blocks the superior vena
cava vessel, interfering with venous return to
the heart. Tumors or enlarged lymph nodes
may externally obstruct the vessel, whereas a
thrombus or clot may occlude the vessel internally. SVCS results in increased venous pressure
and decreased cardiac output (McNally, 2018).

Clinical Manifestations
SVCS usually has a slow onset, and although
clinical presentation may be alarming, early
symptoms are usually not life threatening.
Collateral circulation may develop and divert
blood around the obstruction, delaying the
onset of symptoms. Symptoms of SVCS can be
divided into common early signs and late signs
and symptoms (see Figure 25-10).
Figure 25-10. Signs and Symptoms of
Superior Vena Cava Syndrome
Common
• Cough (productive or
nonproductive)
• Dyspnea
• Hoarseness
• Dysphagia
• Difficulty buttoning shirt
collar
• Neck and thoracic vein
distention
• Discoloration of thoracic area
• Facial erythema
• Edema of head, neck,
and upper extremities

Late
• Cyanosis of the face
and upper torso
• Decreased or absent
peripheral pulses
• Congestive heart failure
• Decreased blood pressure
• Chest pain
• Mental status changes,
including irritability and
lethargy
• Tachypnea, tachycardia, or orthopnea
• Orbital edema
• Visual disturbances
• Syncope
• Stridor
• Severe headache

Note. Based on information from Koetters, 2012; McNally,
2018.
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Assessment
SVCS may be the presenting symptom of
malignancy or may develop in a patient with
a cancer diagnosis. A thorough patient history is key to revealing the cause and severity
of symptoms (McNally, 2018). Because SVCS
is most commonly associated with lung cancer,
patients without a cancer diagnosis should be
questioned regarding smoking habits, environmental exposures, and previous radiation to
the mediastinum to identify risk factors for cancer. Additionally, patients with a recent vascular
access device insertion, history of preexisting
coronary disease, hypertension, or heart failure may be at increased risk for SVCS (McNally,
2018).
Patients with cancer most frequently present with upper body edema and shortness of
breath. Blood pressure may be high in the
arms and low in the legs. The identification of
patients at risk for SVCS should focus on the
presence of symptoms that require timely intervention to prevent airway compromise or cerebral edema (Lepper et al., 2011). Blockage of
the superior vena cava may be seen on chest
radiography, computed tomography of the
chest, MRI of the chest, coronary angiography,
Doppler ultrasound, and radionuclide ventriculography (Colen, 2008). IV contrast dye
study is used to identify central line thrombosis (Colen, 2008).

Management
Management of SVCS includes treatment of
the underlying cause and presenting symptoms.
Treatment and prognosis are dependent on
the cause of the obstruction. SVCS may require
radiation or chemotherapy to decrease the size
of a tumor mass. Radiation is frequently considered the standard treatment for obstructive
SVCS and may provide symptom relief within
three to four days (Koetters, 2012). However,
chemotherapy is the most common treatment for SVCS caused by small cell lung cancer (Koetters, 2012). A stent may need to be

placed to decompress an occluded vessel. Steroids and diuretics can be used to temporarily
relieve edema and respiratory distress. Thrombolytic treatment is administered for central
line complications.

Nursing Interventions
The goals of nursing care include identification and careful assessment of high-risk
patients. Respiratory, cardiac, and neurologic
examinations can provide a baseline for disease
management and complications. Patients may
have increased anxiety because of respiratory
symptoms requiring supportive management,
including oxygen therapy, a calm environment,
and assistance with activities of daily living to
decrease energy expenditure. In addition, a
45° elevation of the head of the bed, monitoring of input and output, daily laboratory studies and weight, and assessment of skin integrity
may be indicated. If the SVCS is life threatening, patients may be intubated.

Patient Education
Patients and caregivers should be taught to
recognize and report symptoms to their healthcare provider immediately. Nurses should
advise patients on basic symptom management
techniques to decrease respiratory distress,
including elevation of the head of the bed, use
of oxygen as ordered, paced activities, antianxiety medications if needed, and ensuring environmental safety, including the use of a walker
and removal of floor rugs. Additionally, removing rings, avoiding restrictive clothing, and elevating upper extremities to promote venous
return may help to reduce symptoms related to
circulatory compromise.

Conclusion
The most common oncologic emergencies
include sepsis, TLS, hypercalcemia, MSCC,
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cardiac tamponade, and SVCS. These syndromes are seen throughout the cancer trajectory. Nurses need to be keenly aware of
the signs and symptoms of oncologic emergencies for early identification and intervention to obtain the best outcomes for
patients.
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Chapter 25 Study Questions
1. What is the most common cause of sepsis in patients with cancer?
A. Poor performance status
B. Advanced age
C. Neutropenia
D. Thrombocytopenia
2. What is NOT a hallmark sign of tumor lysis syndrome?
A. Hypokalemia
B. Hyperphosphatemia
C. Hypocalcemia
D. Hyperuricemia
3. The symptoms of hypercalcemia can develop slowly and may be unrelated to the actual calcium level.
A. True
B. False
4. An early sign of metastatic spinal cord compression is:
A. Limb weakness.
B. Gait disturbances.
C. Severe constipation.
D. Back pain.
5. Malignant cardiac tamponade symptoms may be nonspecific, but the most frequent patient
complaints include:
A. Exertional dyspnea.
B. Tachycardia.
C. Chest discomfort.
D. All of the above.
6. Superior vena cava syndrome is most frequently associated with:
A. Breast cancer.
B. Bronchogenic cancer.
C. Lymphoma.
D. Metastatic disease.

CHAPTER

26

Pain
Suzanne Walker, CRNP, MSN, AOCN®, BC

Introduction

poor assessment and lack of knowledge over
side effect concerns, as well as fear of addiction
(Kwon, 2014). System-related barriers include
inhibitory regulatory policies and formulary
issues (Cherny, Baselga, de Conno, & Radbruch,
2010) and gaps or deficiencies in prescription
drug coverage (Wieder, DeLaRosa, Bryan, Hill,
& Amadio, 2014). Cultural barriers may exist as
well. A recent meta-analysis of cultural differences between Asian and Western patients with
cancer pain revealed that Asian patients may
perceive more barriers to cancer pain management than their Western counterparts (Chen,
Tang, & Chen, 2012). Meghani, Byun, and Gallagher (2012) noted that African American and
Hispanic patients have been identified as more
likely to experience pain management disparities than non-minority patients. Nurses are in a
key position to assess pain in patients with cancer and to intervene to improve pain control in
these vulnerable populations.

Pain is one of the most feared symptoms
of the cancer experience. More than half of
patients with cancer report experiencing pain
throughout the disease trajectory. The highest
rates occur among patients with advanced cancer. However, up to one-third of patients who
have completed curative therapy experience
chronic pain as well (National Cancer Institute, 2016; van den Beuken-van Everdingen et
al., 2007). Of these patients, more than onethird describe their pain as moderate or severe.
Chronic pain may result in sleep disorders,
changes in personal relationships, decreases
in functional capacity, and loss of work days
(Kroenke et al., 2010; McCarberg, Nicholson,
Todd, Palmer, & Penles, 2008). Chronic pain
has also been linked to higher rates of anxiety and depression, diminished quality of life,
and shortened survival (Annagür, Uguz, Apiliogullari, Kara, & Gunduz, 2014; Oliveira et
al., 2014; Rayment et al., 2013). Despite these
facts, up to one-third of all patients with cancer
continue to have inadequately managed pain
(Greco et al., 2014).
Numerous barriers exist to adequate pain
management in patients with cancer. Patientrelated barriers include fear of addiction, association with disease progression, and concerns
about side effects (Kwon, 2014). Providerrelated barriers to pain management include

Definition
The International Association for the Study
of Pain (2012) defines pain as “an unpleasant sensory and emotional experience associated with actual or potential tissue damage,
or described in terms of such damage.” McCaffery and Pasero further defined pain as “whatever the experiencing person says it is, existing
565
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whenever he says it does” (McCaffery & Pasero,
1999, p. 17).

Etiology
Pain may be classified as either acute or
chronic. Acute pain typically is construed as
pain that has a well-defined source and resolves
within six weeks (von Gunten, 2011). Acute
pain is usually associated with tissue injury and
manifested through an autonomic nervous system response (Brant, 2018). Chronic pain may
be defined as pain persisting for more than
three months (LeBlanc & Abernethy, 2015).
Breakthrough pain implies a temporary flare
in otherwise stable pain. The etiology of pain
in patients with cancer may be related to the
underlying illness or secondary to diagnosticor treatment-related sequelae. Direct tumor
invasion may occur from a primary tumor or
metastasis. Treatment-related pain may occur as
a result of surgery or other invasive procedures,
radiation, or systemic therapies, such as chemotherapy. Procedural pain from surgery may
be acute, such as incisional pain, or chronic,
as in the case of postmastectomy or post-thoracotomy pain syndromes. Radiation therapy
also may cause both acute (e.g., esophagitis,
mucositis) and chronic (e.g., brachial plexopathy) types of pain. Examples of pain secondary to systemic therapy include chemotherapyinduced peripheral neuropathy and bone pain
from colony-stimulating factors. Chemotherapy agents may induce peripheral neuropathy,
a painful condition caused by irritation of the
peripheral nerves.

Pathophysiology
Pain is a complex and multidimensional
process involving not only physiologic components but also emotional and psychological
components (Renn & Dorsey, 2005). The fact
that pain pathways in the patient with cancer

may be dependent on the type of pain that the
individual is experiencing adds to the complexity of this common yet difficult to treat symptom. Adding to the complexity, many patients
with cancer experience a combination of pain
types, leading to challenges in assessment and
management of cancer pain.
Pain may be classified as either nociceptive
(somatic or visceral) or neuropathic. Somatic
pain is described as pain originating from an
identifiable, easily localized source, such as a
bone metastasis. This type of pain may be characterized as aching, stabbing, throbbing, or sharp.
Visceral pain is not well localized and may be
referred to various sites. It may be described as
deep or squeezing (Foley, 2005). Pleural involvement secondary to an underlying lung carcinoma
is an example of visceral pain. Neuropathic pain
results from a lesion or disease of the somatosensory system (International Association for
the Study of Pain, 2012) and may be described
as burning, electric shock–like, or numbness and
tingling (Brunelli et al., 2014). Examples of neuropathic pain include peripheral neuropathy and
postmastectomy pain syndrome.
Nociceptive pain occurs when a noxious
stimulus activates nociceptors (afferent, or
ascending, neurons that sense pain) located
on nerve endings on skin, bones, organs, and
connective tissue (von Gunten, 2011). The
activating pain stimulus may be either exogenous, such as hot objects, or endogenous, such
as inflammatory mediators. Two types of nociceptors exist: myelinated A fibers and demyelinated C fibers. The A fibers transmit signals
quickly, and the C fibers process signals more
slowly (von Gunten, 2011). The signal is then
transmitted along these nerve fibers to the
dorsal horn of the spinal cord, where f neurotransmitters are released to signal higherlevel neurons that communicate via the thalamus with the cerebral cortex and limbic system
in the brain. Some of these neurotransmitters
include substance P, serotonin, prostaglandins,
and endorphins (von Gunten, 2011). The cerebral cortex is where pain interpretation occurs,
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while the limbic system is responsible for the
emotional and affective components of pain
(Katz & Rothenberg, 2005). The descending
pathways are modulatory pathways in the central nervous system, which may inhibit release
of neurotransmitters or impair the function of
neurotransmitter receptors. This pathway may
alter pain with either inhibition or exacerbation (Renn & Dorsey, 2005). Opioid receptors
are located in both ascending and descending
pathways (Foley, 2005).
Neuropathic pain involves a dysfunction in
the processing of information by either the
peripheral or central nervous system (Brant,
2018). The exact mechanism is not well understood and may be multifactorial, including an increase in sodium and calcium channels (Raphael et al., 2010) and stimulation of
N-methyl-D-aspartate receptor by glutamate,
which can regulate pain transmission (von
Gunten, 2011). These changes can result in the
phenomena of allodynia (pain elicited by what
is normally a nonpainful stimulus) or hyperalgesia (an increased response to a painful stimulus) that may be associated with neuropathic
pain.

Assessment
Nurses are in a key position to assess pain
in patients with cancer. Assessment tools range
from rudimentary linear scales to complex
multidimensional questionnaires. The American Pain Society recommends that all patients
be routinely screened for pain in addition to
undergoing a comprehensive pain assessment
and frequent reassessment following interventions (Gordon et al., 2005). Basic pain scales
such as visual analog scales, numeric pain intensity scales, and simple descriptive pain intensity scales (see Figure 26-1) are easily administered, one-dimensional measurements of pain.
These scales require little investment of time,
yet they may fail to capture the multidimensional nature of pain.
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Commonly used multidimensional pain
assessment tools include the McGill Pain Questionnaire (MPQ) and the Brief Pain Inventory
(BPI). The MPQ is an extensive questionnaire
that assesses evaluative, sensory, and affective
aspects of pain (Melzack, 1975). Drawings of
the human body are included for documenting
specific locations of pain. The BPI, originally
developed as the Wisconsin Brief Pain Questionnaire (Daut, Cleeland, & Flanery, 1983), is
a multidimensional assessment tool commonly
used for cancer-specific pain (see Figure 26-2).
Short versions of both pain scales are available.
Pain may be associated with other symptoms in patients with cancer. McCorkle and
Young (1978) developed a symptom distress
scale, which assesses multiple symptoms commonly experienced by patients with cancer. In
2001, Dodd et al., coined the term symptom clusters to represent the concurrent presentation
of multiple symptoms. Other results suggested
these clusters could affect functional status and
patient outcomes (Dodd et al., 2001). A systematic review of studies on advanced cancers identified pain as part of a cluster along with dyspnea, drowsiness, and fatigue (Dong, Butow,
Costa, Lovell, & Agar, 2014). Therefore, assessment of pain in the context of other symptoms
is essential, as the symptom of pain may not
exist as a sole entity.
Assessment of pain in older adults or cognitively impaired individuals presents distinct
challenges to nurses. Traditional pain measurement scales may not be appropriate for
use with these patients. Of concern, many
of the tools developed for pain assessment
in cognitively impaired patients were developed for older adult patients with dementia. Because dementia has varying degrees of
symptoms, not all tools will be appropriate
for all patients. Other tools have only been
tested in the pediatric population or not thoroughly validated. Researchers have found that
older adult patients without significant cognitive impairment may find the verbal descriptor scale the most preferable (Peters, Patijn,

568

■

CANCER BASICS, SECOND EDITION

Figure 26-1. Visual Pain Rating Scales
Visual Analog Scale
No Pain _____________________________________________________________________ Worst Imaginable Pain
Numeric Scale
No Pain 0

1

2

3

4

5

& Lamé, 2007), although Closs, Barr, Briggs,
Cash, and Seers (2004) suggested this tool
may be beneficial for use in patients with
cognitive impairment as well. The Iowa Pain
Thermometer is an adapted form of the verbal descriptor scale, also with use in the older
adult population (Herr, Spratt, Garand, & Li,
2007). In patients with significant dementia,
scales incorporating assessments of behavioral
cues, such as the Pain Assessment in Advanced
Dementia Scale, the Non-communicative
Patient’s Pain Assessment Instrument, and the
Abbey Pain Scale, have been used (Lukas, Barber, Johnson, & Gibson, 2013).

Management
The World Health Organization (WHO)
developed the WHO Pain Ladder, a threestep approach to pain management with recommendations for management of all levels
of pain (see Figure 26-3). The ladder begins
with the use of non-narcotic opioid analgesics,
such as nonsteroidal anti-inflammatory drugs
(NSAIDs), and progresses to mild and eventually strong opioid analgesics, with or without
an adjuvant medication (WHO, n.d.). Because
cancer pain may have different mechanisms of
action, a tailored approach to pain management is important.
The Oncology Nursing Society (ONS) Putting Evidence Into Practice (PEP) resources
for symptom management have a topic that
covers acute, chronic, breakthrough, and
intractable types of pain. This resource is peri-

6

7

8

9

10

Worst Imaginable Pain

odically updated and revised to provide authoritative direction and guidelines for care of
patients with pain due to cancer and its treatment (www.ons.org/practice-resources/pep/
pain). Each topic has designated classification
schema based on the supporting evidence (or
lack thereof) to assist nurses in choosing the
best and most effective interventions to treat
patients’ pain or educate families about different medications and their routes for treatment.
Types of approaches and analgesics are provided for subtopics of pain with a list of articles
reviewed to categorize the intervention, organized according to the type of article: research
evidence, systematic review/meta-analysis, and
guideline/expert opinion (Miaskowski et al.,
2017).
This section of the chapter will describe various categories of analgesics used for pain management, as well as their mechanism of action
and toxicities.

Non-Narcotic Analgesics
According to the WHO ladder, nonopioid
analgesics should be considered for mild pain.
This includes agents such as NSAIDs and acetaminophen.
Aspirin, or acetylsalicylic acid, was first
developed at the end of the 19th century
(Botting, 2010). Although aspirin is considered an NSAID, it differs from other NSAIDs
through irreversible inhibition of platelet
aggregation. It is associated with aspirin-exacerbated respiratory disease, a condition characterized by adult-onset asthma, nasal polyps,
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Figure 26-2. Brief Pain Inventory

(Continued on next page)
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Figure 26-2. Brief Pain Inventory (Continued)

Note. Copyright 1991 by Charles S. Cleeland, PhD, Pain Research Group. Used with permission.
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rhinosinusitis, and hypersensitivity to aspirin
or NSAIDs (Rajan, Wineinger, Stevenson, &
White, 2015).
Traditional NSAIDs, or nonselective cyclooxygenase (COX)-1 and COX-2 inhibitors such

Figure 26-3. World Health Organization Pain
Ladder

The World Health Organization has developed a
three-step “ladder” for cancer pain relief. If pain
occurs, there should be prompt oral administration of drugs in the following order: nonopioids (aspirin and paracetamol); then, as necessary, mild opioids (codeine); then strong opioids such as morphine,
until the patient is free of pain. To calm fears and anxiety, additional drugs—“adjuvants”—should be used.
To maintain freedom from pain, drugs should be given
“by the clock”—that is, every 3–6 hours—rather than
“on demand.” This three-step approach of administering the right drug in the right dose at the right time is
inexpensive and 80%–90% effective. Surgical intervention on appropriate nerves may provide further
pain relief if drugs are not wholly effective.
Note. From WHO’s Cancer Pain Ladder for Adults, by World
Health Organization. Retrieved from http://www.who.int/cancer/
palliative/painladder/en. Copyright 2016 by World Health Organization. Reprinted with permission.
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as ibuprofen and naproxen, inhibit COX-1
and COX-2 enzymes, leading to a reduction
in the production of prostanoids, the key regulators of inflammatory pain (Chen, Yang,
& Grosser, 2013). Prostaglandins, along with
thromboxane A2, are collectively identified
as prostanoids. The desired effects of agents
that inhibit these compounds include analgesia and anti-inflammation (Gargiulo, Capodanno, Longo, Capranzano, & Tamburino,
2014). Unwanted side effects/toxicities occur
in the gastrointestinal, hepatic, cardiovascular,
and renal systems, plus effects on blood pressure and platelet aggregation (Ong, Lirk, Tan,
& Seymour, 2007). Inhibition of thromboxane
A2 produces a temporary impairment of platelet aggregation (Gargiulo et al., 2014). A recent
meta-analysis demonstrated an increased risk
of venous thromboembolism in NSAID users
(Ungprasert, Srivali, Wijarnpreecha, Charoenpong, & Knight, 2015). These results could
have significant implications for patients with
cancer who, because of their underlying malignancy, may already be at risk for development
of venous thromboembolism.
Gastrointestinal adverse effects of NSAIDs
include ulcer development and associated
sequelae such as nausea, vomiting, heartburn,
dyspepsia, strictures, and colitis (Gupta &
Eisen, 2009; Lane & Kim, 2006). These untoward effects are a result both of COX-1 inhibition and direct mucosal irritation, although
COX-1 inhibition appears to be the most
important factor (Sostres, Gargallo, Arroyo, &
Lanas, 2010). COX-1 is present in many normal tissues, including the gastrointestinal tract,
where it protects the gastric mucosa via prostacyclin.
Toxicity risk factors include advanced age,
history of a prior ulcer, concomitant use of
corticosteroids or anticoagulants, high doses
or combinations of NSAIDs, Helicobacter pylori
infection, and a serious systemic illness (Sostres et al., 2010; Wolfe, Lichtenstein, & Singh,
1999). Agents shown to reduce the risk of
gastroduodenal ulcers in patients receiving
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chronic NSAID therapy include misoprostol,
double-dose histamine-2 receptor antagonists,
and proton pump inhibitors. Of note, dose histamine-2 receptor antagonists have not been
proven to prevent complications from ulcers
(Lanza, Chan, & Quigley, 2009; Rostom et al.,
2002).
Prostaglandins are involved in renal function through the regulation of vascular tone,
sodium and water homeostasis, and the release
of renin enzyme that controls fluid volume and
arterial vasoconstriction. Inhibition of prostaglandins through the use of NSAIDs may cause
edema, hypertension, and even acute renal failure in less than 1% of users (Curiel & Katz, 2013;
Weir, 2002). Prior to recommending this class
of drugs, it is necessary to recognize patients
who might be at risk for developing renal toxicity from NSAIDs, such as older adults and
those with cirrhosis, congestive heart failure,
hypertension, or underlying renal disease, or
patients taking concomitant medications such
as diuretics or angiotensin-converting enzyme
inhibitors (Curiel & Katz, 2013; Weir, 2002).
Importantly, a more recent systematic review
of regular-dose NSAID use among patients with
chronic kidney disease demonstrated no significant progression of chronic kidney disease in
this population (Nderitu, Doos, Jones, Davies,
& Kadam, 2013).
COX-2 inhibitors are selective inhibitors
of the COX-2 enzyme. COX-2, not COX-1, is
required for relief of inflammatory pain (Cannon & Cannon, 2012). COX-2 inhibitors have
been shown to exhibit less gastrointestinal toxicity than traditional NSAIDs (Jarupongprapa,
Ussavasodhi, & Katchamart, 2013). Some studies have demonstrated an increased risk of cardiovascular complications, including myocardial infarction (Coxib and Traditional NSAID
Trialists’ Collaboration, 2013). Celecoxib is the
only COX-2 inhibitor currently available in the
United States.
Acetaminophen is a weak analgesic with an
unknown mechanism of action (Bandschapp,
Filitz, Urwyler, Koppert, & Ruppen, 2011). It

is safe and well tolerated as long as dosing follows established guidelines. The most serious
adverse effect is hepatotoxicity if dosed improperly. Many combination products for pain management include acetaminophen. Patients
should be educated regarding the concomitant
use of these products to avoid acetaminophen
overdose.

Opioids
Opioids are the cornerstone of pain management for many patients with cancer. These
agents act on opioid receptors in both the
peripheral and central nervous systems. Common opioid receptors include mu, delta, and
kappa. Although the mu receptor has historically been associated with the analgesic
effects of opioids, peripheral delta and kappa
receptors have also recently been implicated
(Brigatte et al., 2013). Numerous opioid preparations are available, from short acting to
extended release, in combinations with nonopioids, and with various routes of administration (see Table 26-1). The National Comprehensive Cancer Network® (NCCN®) (2016)
guidelines endorse the use of both a scheduled
opioid and a rescue opioid for breakthrough
pain. Oral preparations are the most common, but other routes may be considered when
appropriate (NCCN, 2016).
Morphine is the prototypical opioid because
of its familiarity and wide range of available
routes of administration, including oral, rectal,
and parenteral. The rectal route of morphine
has been shown to be an effective route of administration and may be considered for patients at
the end of life when alternative routes are inappropriate or unavailable (De Conno et al., 1995;
Maloney, Kesner, Klein, & Bockenstette, 1989).
Sublingual absorption of morphine has not been
shown to be an effective route of administration,
and this practice is not recommended (Reisfield
& Wilson, 2007). Other commonly used opioids include oxycodone, hydrocodone, fentanyl,
oxymorphone, and hydromorphone. Metha-
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Table 26-1. Commonly Used Opioids
Name
Fentanyl*

Route

Strength

Dosing Interval

Transdermal

In mcg/hour: 12, 25, 50, 75, 100

72 hrs

Transmucosal (buccal)

In mcg: 100, 200, 400, 600, 800

4 hrs; may repeat × 1 within 30
min of initial dose

Transmucosal (buccal)

In mcg: 200, 400, 600, 800,
1,200, 1,600

4 hrs; may repeat × 1 within 30
min of start of initial dose

Transmucosal (buccal)

In mcg: 200, 400, 600, 800, 1,200

2 hrs; no more than 4 doses/day

Transmucosal
(sublingual)

In mcg: 100, 200, 300, 400, 600,
800

2 hrs; may repeat × 1 after 30 min

Transmucosal
(nasal spray)

In mcg: 100, 400

2 hrs

Transmucosal
(sublingual spray)

In mcg: 100, 200, 400, 600, 800

4 hrs; may repeat × 1 after 30 min

Oral

In mg: 20, 30, 40, 60, 80, 100,
120

24 hrs

Oral

In mg: 10, 15, 20, 30, 40, 50

12 hrs

Oral, rectal, parenteral

Oral in mg: 2, 4, 8; also available
as oral solution 5 mg/5 ml;
Rectal: 3 mg
Injection in mg/ml: 1, 2, 4, 10
(Dilaudid HP®)

Oral: 4–6 hrs
Rectal: 6–8 hrs
Injection: 4–6 hrs

Oral extended-release

In mg: 8, 12, 16, 32

24 hrs

Oral extended-release

In mg: 30, 45, 60, 75, 90, 120

24 hrs

Oral sustained-release

In mg: 10, 20, 30, 40, 50, 60, 80,
100, 200

12–24 hrs

Oral sustained-release

In mg: 15, 30, 60, 100, 200

8–12 hrs

Morphine sulfate immediaterelease

Oral immediaterelease; solution

4 hrs

Parenteral

In mg: 15, 30
Solution: 10 mg/5 ml, 20 mg/5 ml
Concentrate: 20 mg/ml
Various doses

Oxycodone

Oral controlled-release

In mg: 10, 15, 20, 30, 40, 60, 80

12 hrs

Oxycodone HCl

Oral immediaterelease
Solution

5 mg

4–6 hrs

`

Hydrocodone

Hydromorphone

Morphine sulfate

5 mg/ml; 20 mg/ml

(Continued on next page)
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Table 26-1. Commonly Used Opioids (Continued)
Name
Oxymorphone
HCl

Route

Strength

Dosing Interval

Oral, parenteral

Oral: In mg: 5, 10
Parenteral: 1 mg/ml

4–6 hrs

Oral extended-release

In mg: 5, 7.5, 10, 15, 20, 30, 40

12 hrs

Hydrocodone +
acetaminophen

Oral

Various strengths/combinations

4–6 hrs

Oxycodone +
acetaminophen

Oral

Various strengths/combinations

4–6 hrs

* Fentanyl preparations should be used in opioid-tolerant patients only.
Note. Based on information from Actavis Pharma, Inc., 2014; Cephalon, Inc., 2011, 2013; Depomed, Inc., 2015; Endo Pharmaceuticals
Inc., 2014a, 2014b; INSYS Therapeutics, Inc., 2014; Janssen Pharmaceuticals, Inc., 2014; Mallinckrodt Brand Pharmaceuticals, Inc.,
2015; Monthly Prescribing Reference Nurse Practitioners’ Edition, 2015; National Comprehensive Cancer Network, 2016; Pernix Therapeutics, LLC, 2015; Pfizer Inc., 2014; Purdue Pharma L.P., 2014b, 2014c, 2014d; Sentynl Therapeutics, Inc., 2015.

done also may be useful for some patients. The
selection of opioid may be based on many factors, including pain level, cost, tolerability, concomitant medications, desired preparation (i.e.,
immediate or sustained release), or comorbidities. For example, the NCCN (2016) guidelines
endorse a cautious approach to the use of morphine, hydromorphone, oxymorphone, hydrocodone, and codeine in patients with unstable
renal function because of possible accumulation
of toxic metabolites resulting in increased neurotoxicity.

Fentanyl
Fentanyl is available in both transdermal
and transmucosal preparations. Transdermal fentanyl is an appropriate alternative opioid when oral opioids are contraindicated.
Because transdermal fentanyl takes 20–72
hours to reach peak concentrations after initial
application, it is not indicated for acute pain
or for opioid-naïve patients (Janssen Pharmaceuticals, Inc., 2014). Transdermal fentanyl has
been shown to produce less constipation (Hadley, Derry, Moore, & Wiffen, 2013), as well as
less sedation and nausea, than oral morphine
(Yang et al., 2010). Impaired absorption could

be an issue, especially in patients with cancer
cachexia (Heiskanen et al., 2009).
Six transmucosal formulations of fentanyl
are also available with indications for treatment of breakthrough cancer pain in patients
who are opioid tolerant. Formulations include
a sublingual spray, nasal spray, lozenge, buccal tablet, buccal film, and sublingual tablet.
Some evidence supports that the transmucosal
fentanyl preparations may have superior efficacy compared with morphine sulfate immediate-release preparations (Jandhyala & Fullarton, 2012), as well as a quicker onset of action
and improved patient satisfaction (Davies et al.,
2013). The nasal spray formulation can have a
faster onset of action but shorter duration than
the buccal and sublingual transmucosal versions (Twycross, Prommer, Myhalyo, & Wilcock,
2012). Clinicians must be aware that all transmucosal fentanyl preparations are part of a risk
evaluation and mitigation strategy (REMS) program (discussed later in chapter).

Methadone
Methadone is a cost-effective oral opioid that
has analgesic properties similar to morphine
(Nicholson, Watson, Derry, & Wiffen, 2017).
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Methadone is uniquely different from morphine because it has variable pharmacokinetics
with the potential for cumulative toxicity. Titration and switching from other opioids to methadone can be challenging, and NCCN (2016)
recommends consulting a pain or palliative care
specialist unless the practitioner has experience
with methadone. Additionally, methadone has
been found to prolong the QT interval of the
electrocardiogram (ECG) for some patients
(van den Beuken-van Everdingen, Geurts, &
Patijn, 2013). The American Pain Society, in
conjunction with the Heart Rhythm Society, has
issued recommendations for ECG monitoring
in patients prescribed methadone (Chou et al.,
2014). Methadone prescriptions should therefore be initiated and managed by healthcare
professionals experienced with its use.

Miscellaneous Medications
Tramadol is an analgesic with both opioid and nonopioid (inhibition of serotonin
and norepinephrine) properties (Raffa et al.,
1992). Even at maximum doses, it is less potent
than other opioids (NCCN, 2016). Additionally, a systematic review by Tassinari et al. (2011)
found inconclusive data to support the use of
tramadol over acetaminophen with codeine for
mild to moderate cancer pain.
Transdermal buprenorphine is a partial mu
agonist that is approved for severe chronic pain
when alternative options are unacceptable. This
analgesic can be useful in patients with neuropathic pain or renal impairment, especially with
low rates of respiratory depression (Pergolizzi et
al., 2009). Transdermal buprenorphine is most
appropriate for opioid-naïve patients or those
on low-dose opioids because of the risk of withdrawal in patients who have developed opioid
dependence (Portenoy & Ahmed, 2014). This
group of patients may require referral to a pain
specialist (NCCN, 2016). Because QTc prolongation of the ECG can be observed at higher doses,
a maximum recommended dose of 20 mcg/hr
should not be exceeded (Purdue Pharma L.P.,
2014a).
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Opioids Not Recommended for Practice
Certain opioids are not useful for the
treatment of cancer pain. These include
meperidine, propoxyphene, and codeine.
Meperidine is converted into its metabolite,
normeperidine, which can produce significant neurotoxicity, including seizure activity,
with chronic use and in patients with renal
insufficiency (Seifert & Kennedy, 2004). A
meta-analysis conducted in chronic noncancer pain found no benefit of either codeine
or propoxyphene (often administered in conjunction with acetaminophen) compared to
NSAIDs or tricyclic antidepressants (Furlan,
Sandoval, Mailis-Gagnon, & Tunks, 2006).
A more recent Cochrane review of codeine
for cancer pain demonstrated that although
codeine may offer some efficacy over placebo,
unacceptable toxicities could limit its use in
this population. More rigorously conducted
studies are required (Straube et al., 2014).

Risk Evaluation and Mitigation Strategy
Programs
REMS programs were developed by the U.S.
Food and Drug Administration (FDA) in 2007
to ensure that the benefits of certain highrisk drugs outweighed the risk. In 2012, opioid agents were included to address prescription drug abuse across the United States. The
opioid REMS programs include requirements
for manufacturers to provide training to opioid
prescribers and also written educational materials on safe use to both patients and providers.
Opioid analgesics included as part of REMS
programs are the long-acting and extendedrelease opioids, transmucosal immediaterelease fentanyl preparations, transdermal fentanyl, and buprenorphine, plus analgesic forms
of methadone (U.S. FDA, 2013).

Opioid Dosing and Conversion
The initial starting dose of opioids is dependent on the specific opioid selected, the severity of the pain, and the route of administration.
Oral morphine is the prototypical agent, but
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alternative opioids or routes of administration
could be considered based on patient-specific
needs. Nurses caring for patients with cancer
must be aware there is no ceiling to opioid dosing. Patients started on a controlled-release formulation of opioid should also receive a concomitant prescription for breakthrough pain
using an immediate-release opioid at a dose
that is 10%–20% of the total daily dose of the
sustained-release opioid (NCCN, 2016). Similarly, for patients receiving a continuous IV
opioid infusion, consideration may be given
to bolus doses equivalent to 50% of the hourly
rate at an interval of every 8–10 minutes (Prommer, 2015). Upward dose titrations for uncontrolled pain should increase the total daily
dose (combination of long-acting and breakthrough) by 50%–100% for moderate to severe
pain (NCCN, 2016). These titrations should
occur regularly until adequate pain control
is achieved. The frequency of dose titration
should be based on the pain severity and the
opioid analgesic formulation. For example, oral
morphine has a more rapid onset of action and
shorter duration than transdermal fentanyl, so
it can be titrated more frequently than transdermal fentanyl. Conversely, when opioid analgesics are no longer needed, the dose should
be tapered by 20%–25% every one to two days
until the dose reaches an equivalent of 30 mg
of morphine per day, and it can then be discontinued after two days (Gordon & Dahl, 2015).
Patients who require opioid rotation should be
switched to an equianalgesic dose of the comparable opioid (see Table 26-2). If the pain is
controlled at the time of conversion, a dose
reduction of 25%–50% should be considered
to prevent incomplete cross-tolerance between
opioids. If the pain is uncontrolled, then a rate
of 100%–125% may be used (NCCN, 2016).

Opioid Adverse Effects
Constipation is
oids, affecting up
use these agents,
in quality of life

a common toxicity of opito 85% of individuals who
and can cause reductions
(Abramowitz et al., 2013).

Unlike most other adverse effects from opioids,
patients do not usually experience tolerance
to constipation. Opioids interfere with bowel
function by inhibiting normal peristalsis and
secretion (Thomas et al., 2008). The NCCN
(2016) guidelines recommend prevention of
opioid constipation with the use of a stimulant
laxative, such as senna, with or without a stool
softener, or polyethylene glycol. A randomized
trial comparing senna plus placebo to senna
plus docusate showed no benefit with the addition of docusate (Tarumi, Wilson, Szafran, &
Spooner, 2013). For more information on constipation, see Chapter 20.
Nurses should increase the laxative dose
when the opioid dose is increased (NCCN,
2016). Treatment of persistent constipation
should include the use of additional laxatives,
such as bisacodyl, lactulose, magnesium citrate,
magnesium hydroxide, or polyethylene glycol (NCCN, 2016). Opioid rotation to a lessconstipating opioid, such as fentanyl or methadone, also may be an option (NCCN, 2016).
Methylnaltrexone, a mu-opioid receptor antagonist, has demonstrated efficacy in treating
opioid-induced constipation (Thomas et al.,
2008) and should be considered when laxative
therapy has been unsuccessful (NCCN, 2016).
Both lubiprostone and naloxegol have demonstrated efficacy in the treatment of opioidinduced constipation but are not approved for
use in the cancer population. The use of fiberbulking agents is not recommended in patients
with advanced illness who are taking opioids, as
they can worsen constipation if adequate fluid
intake is not maintained (Thomas et al., 2008).
Opioid-induced nausea, typically temporary,
can be caused by stimulation of the chemoreceptor trigger zone, gastric stasis, or enhanced
vestibular sensitivity (Smith & Laufer, 2014).
NCCN (2016) guidelines recommend treating
opioid-induced nausea with antiemetics and
using an antiemetic prior to the opioid dose as
prophylaxis treatment in patients with a prior
history of opioid-induced nausea. Antiemetics may include agents such as prochlorpera-
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Table 26-2. Equianalgesic Doses of Opioid Analgesics
Analgesic

Oral Dose (mg)

Intravenous Dose (mg)

Codeine

200

–

Hydrocodone

30

–

Morphine

30

10

Oxycodone

20

–

Methadone*

–

–

7.5

1.5

Fentanyl†

–

–

Oxymorphone‡

–

–

Hydromorphone

* Dose is variable. Consult with a pain or palliative care specialist if unfamiliar with methadone dosing.
When converting from oral morphine to transdermal fentanyl, consider a 2:1 ratio (2 mg/day oral morphine to 1 mcg/hr of transdermal
fentanyl).
†

‡

For conversion from oral morphine to oxymorphone, use a conversion factor of 0.333:1.

Note. Based on information from Berdine & Nesbit, 2006; Endo Pharmaceuticals Inc., 2014a; National Comprehensive Cancer Network,
2016.

zine, haloperidol, metoclopramide, corticosteroids, or serotonin antagonists (NCCN, 2016).
No evidence has shown that one agent is more
effective than another, but the NCCN guidelines recommend initially considering the use
of prochlorperazine, haloperidol, or metoclopramide. Opioid rotation should be considered if nausea persists for more than one week
(NCCN, 2016).
Pruritus is an adverse effect of opioids and
is more commonly seen with the neuraxial
route of administration (de la Cruz & Bruera,
2010). Possible causes involve stimulation of
receptors such as mu-opioid, dopamine, serotonin, gamma-aminobutyric acid, and glycine,
as well as prostaglandins (Ganesh & Maxwell,
2007). Clinicians should note that pruritus is
an adverse effect and not necessarily an allergic reaction. Management strategies include
the use of antihistamines, opioid rotation, lowdose nalbuphine PRN, ondansetron, and continuous-infusion naloxone (NCCN, 2016). Opi-

oid rotation also should be considered if rash
or hives indicative of a true allergy are present.
Approximately 20%–60% of patients receiving opioids will experience some degree of sedation (Cherny et al., 2001). Patients should be
informed that sedation is usually transient, persisting for only a few days, and most commonly
occurs with the initiation of opioids or substantial dose increases (McNicol et al., 2003). The
concomitant use of other sedating medications
used by patients with cancer may exacerbate
the sedating effects of opioids. Strategies for
managing sedation that persists for more than
a few days include dose reduction; addition of
a nonopioid analgesic to allow for dose reduction; opioid rotation; or central nervous system
stimulants, such as caffeine, methylphenidate,
dextroamphetamine, or modafinil (NCCN,
2016).
Respiratory depression may be a potentially
life-threatening adverse effect of opioids. Opioids interfere with normal functioning of the
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respiratory center in the brain stem, producing
respiratory depression and, ultimately, apnea
(McNicol et al., 2003). However, this toxicity is
rare in individuals on chronic doses of opioids
(McNicol et al., 2003). Respiratory depression is
also uncommon in opioid-naïve patients (Clemens, Quednau, & Klaschik, 2008). Additionally,
use of opioids seems to be safe in patients with
underlying respiratory disease (Walsh, Rivera,
& Kaiko, 2003). The fear of respiratory depression should not be a reason for failing to utilize
opioids. The use of an opioid antagonist, such
as naloxone, may be considered for impending
or serious respiratory depression when respirations are below 8 breaths/min (McNicol et
al., 2003). If respiratory depression occurs, the
NCCN (2016) guidelines recommend administering a dose of naloxone every 30–60 seconds
until improvement occurs, with consideration
of continuous-infusion naloxone for patients
on opioids with a long half-life. The American
Society for Pain Management Nursing has also
published guidelines on monitoring for opioidinduced respiratory depression (Jarzyna et al.,
2011).

Adjuvant Analgesics
Adjuvant analgesics are recommended as
possible additions to the pain armamentarium at all three steps of the WHO pain ladder
(WHO, n.d.), as well as by the NCCN (2016)
guidelines and the ONS PEP resource for
chronic pain (Miaskowski et al., 2017). Many
of these agents have been studied in conditions unrelated to cancer, such as non–cancerrelated neuropathy, seizures, and depression.
Most recommendations for patients with cancer are based on data extrapolated from these
studies or on expert opinion. Although adjuvant analgesics can be administered as single
agents, they often are combined with opioids
(McDonald & Portenoy, 2006). The following
section will focus on adjuvant analgesics that are
commonly used in patients with cancer, including anticonvulsants, antidepressants, corticoste-

roids, and topical agents (see Table 26-3). Many
of these agents are used to treat neuropathic
pain. Anticonvulsants and antidepressants are
the categories of choice for the management of
cancer-related neuropathic pain (McDonald &
Portenoy, 2006; NCCN, 2016).

Anticonvulsants
The mechanism of action of anticonvulsants
for neuropathic pain is poorly understood.
This class is divided into first-generation agents
(e.g., phenytoin, carbamazepine) and secondgeneration agents (e.g., gabapentin, pregabalin, lamotrigine). Most first-generation anticonvulsants have demonstrated inconsistent results
in treating neuropathic pain (Dworkin et al.,
2007). They also have significant adverse effects
and drug interactions resulting in decreased
frequency of use, particularly with the availability of less toxic alternatives (Lussier, Huskey, &
Portenoy, 2004). Therefore, it is suggested they
be reserved for third-line therapy for the treatment of neuropathic cancer pain (Dworkin et
al., 2007).
Gabapentin, a second-generation anticonvulsant, is recommended as first-line therapy in
the treatment of neuropathic pain (Dworkin et
al., 2007). Gabapentin works by inhibiting calcium flow into a neuron, reducing hyperactivity (McDonald & Portenoy, 2006). Gabapentin
has shown some efficacy in both general chronic
neuropathic pain (Moore, Wiffen, Derry, Toelle,
& Rice, 2014) and neuropathic cancer pain (Caraceni et al., 2004; Keskinbora, Pekel, & Aydinli,
2007; Mishra, Bhatnagar, Goyal, Rana, & Upadhya, 2012). Gabapentin is well tolerated, with
dizziness and somnolence as the most common
dose-limiting toxicities (Dworkin et al., 2007).
No significant drug interactions exist (Dworkin
et al., 2007). Slow titration is recommended to
limit adverse effects. The typical starting dose
is 100–300 mg daily with titration every three
to five days to achieve a usual maximum dose
of 3,600 mg daily in divided doses. Dose adjustments for renal impairment are recommended
(NCCN, 2016).
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Table 26-3. Adjuvant Analgesics
Agent

Usual Starting Dose

Usual Daily Dose

Anticonvulsants
Gabapentin

100–300 mg/day

900–3,600 mg/day in 2–3 divided doses

Pregabalin

150 mg/day

150–300 mg BID

• Amitriptyline

10–25 mg every night

50–150 mg every night

• Desipramine

10–25 mg every night

50–150 mg every night

• Imipramine

10–25 mg every night

50–200 mg every night

• Nortriptyline

10–25 mg every night

50–150 mg every night

• Venlafaxine*

37.5–75 mg/day

75–225 mg/day

• Duloxetine

20–30 mg/day

60–120 mg/day

Variable†

Variable†

Up to 3 patches at once for 12 hours in a
24-hour period

Depends on surface area of pain; up to
3 patches for up to 12 hours in a 24-hour
period

Antidepressants
Tricyclics

Selective serotonin and
norepinephrine reuptake
inhibitors

Corticosteroids
Dexamethasone
Local Anesthetics
Lidocaine (topical)

* In divided doses if immediate-release formulation used
The lowest dose for the shortest duration should be considered. A moderate dose of 8 mg is appropriate but should be discontinued
after 1 week if there is no improvement in pain.
†

Note. Based on information from Endo Pharmaceuticals Inc., 2015; McDonald & Portenoy, 2006; Monthly Prescribing Reference Nurse
Practitioners’ Edition, 2015; National Comprehensive Cancer Network, 2016; Paulsen et al., 2013.

The NCCN (2016) guidelines include pregabalin as a recommended coanalgesic. Pregabalin has a mechanism of action similar to
gabapentin. It has shown efficacy in a variety of non–cancer-related neuropathic pain
conditions (Moore, Straube, Wiffen, Derry,
& McQuay, 2010). In a randomized trial in
chronic neuropathic cancer pain, pregabalin
was found to be more effective than opioids
and with fewer toxicities (Raptis et al., 2014).
The toxicity profile is similar to gabapentin, but
a more rapid titration may be possible (McDon-

ald & Portenoy, 2006). Like gabapentin, dose
reductions for renal impairment are indicated
(NCCN, 2016).
Lamotrigine is approved for seizures as
well as bipolar disorder, but it has not shown
significant activity in neuropathic pain
(Wiffen, Derry, & Moore, 2013). Additionally, it has the potential for drug interactions
and may cause severe cutaneous hypersensitivity reactions, including Stevens-Johnson
syndrome (McDonald & Portenoy, 2006).
Because many other adjuvant analgesics with
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proven efficacy are available, lamotrigine
does not appear to have a role in the cancer
patient population.

Antidepressants
Antidepressants have been primarily utilized for neuropathic pain, but most of the
research has occurred in patients without cancer. The classes of drugs that have been studied include tricyclic antidepressants, selective
serotonin reuptake inhibitors, and selective
serotonin and norepinephrine reuptake inhibitors. In general, the data for the use of selective serotonin reuptake inhibitors in cancerrelated pain have been inconclusive, and they
are not typically recommended (Miaskowski et
al., 2017). The dose necessary to achieve pain
relief is often lower than the antidepressant
dose with these agents. One benefit of using
antidepressants for pain is that they may be
helpful in patients with underlying depression
or insomnia.
Tricyclic antidepressants have been available for many years. They consist of both
secondary (nortriptyline and desipramine)
and tertiary (amitriptyline and imipramine)
amines. Side effects are common, with up
to 20% of individuals discontinuing use secondary to toxicity (Saarto & Wiffen, 2007).
Common adverse effects include sedation,
orthostatic hypotension, dry mouth, constipation, and urinary retention. Tricyclic antidepressants should be avoided in patients with
underlying cardiac disease or in patients at
risk for suicide (Dworkin et al., 2007). Secondary amines are better tolerated than tertiary
amines and should be the initial choice of tricyclic antidepressants. Dosing should start low
and be titrated slowly to the minimally effective dose. Because of numerous side effects
and availability of more effective alternatives,
tricyclic antidepressants should not be considered as initial therapy (Derry, Wiffen, Aldington, & Moore, 2015; Hearn, Moore, Derry,
Wiffen, & Phillips, 2014; Moore, Derry, Aldington, Cole, & Wiffen, 2015).

More evidence exists for the use of selective serotonin and norepinephrine reuptake
inhibitors for pain relief than for the use of
selective serotonin reuptake inhibitors. Two
such agents, venlafaxine and duloxetine,
have demonstrated efficacy in studies of general neuropathic pain (Kadiroglu et al., 2008;
Lunn, Hughes, & Wiffen, 2014; Razazian et
al., 2014), as well as cancer-related neuropathic pain. Duloxetine has exhibited effectiveness for chemotherapy-induced peripheral neuropathy (Otake et al., 2015; Yang et
al., 2012), and venlafaxine has been helpful
in both the prevention and treatment of postmastectomy pain syndrome (Reuben, MakariJudson, & Lurie, 2004; Tasmuth, Härtel, &
Kalso, 2002). Selective serotonin and norepinephrine reuptake inhibitors are tolerated
with fewer adverse effects than the tricyclic
antidepressants (Lussier et al., 2004). Many
experts recommend inclusion of these agents
in the first-line treatment of neuropathic pain
(Dworkin et al., 2007; Miaskowski et al., 2017;
NCCN, 2016).

Bone Resorptive Agents
Bone resorptive agents may be useful adjunctive therapies for chronic cancer pain (Miaskowski et al., 2017; NCCN, 2016). Bisphosphonates are compounds that inhibit the activity
of osteoclasts on bone resorption. They can
decrease the incidence of pain and skeletal complications in patients with a variety of
malignancies (Mhaskar et al., 2012; Wong,
Stockler, & Pavlakis, 2012; Yuen, Shelley, Sze,
Wilt, & Mason, 2006). Bisphosphonates are
available both orally and intravenously. Those
commonly used in clinical practice include IV
pamidronate and zoledronic acid. Both agents
appear to be equivalent with respect to efficacy (Mhaskar et al., 2012); however, the infusion time for zoledronic acid is shorter. The
most worrisome side effects of bisphosphonates are renal toxicity and osteonecrosis of the
jaw. Nurses should assess patients’ serum creatinine level prior to each infusion. The dose may
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need to be reduced or withheld if baseline creatinine clearance is low (Novartis Pharmaceuticals Corp., 2015).
Denosumab is a monoclonal antibody
against receptor-activated nuclear factor kappaB ligand (known as RANKL), involved with
osteoclast formation (Kostenuik et al., 2009).
Several large studies have shown it can reduce
skeletal-related events, as well as pain across
a variety of solid tumors (Henry et al., 2014;
Peddi, Lopez-Olivo, Pratt, & Suarez-Almazor,
2013; Wong et al., 2012). Denosumab has been
compared with zoledronic acid and has evidence of superiority with regard to both skeletal events and pain (Henry et al., 2014; Peddi
et al., 2013). Both agents have similar rates of
osteonecrosis of the jaw, but denosumab has
less nephrotoxicity (Peddi et al., 2013). However, denosumab is responsible for higher rates
of hypocalcemia (Henry et al., 2014; Peddi et
al., 2013). Regular monitoring of serum calcium is warranted.

Corticosteroids
Corticosteroids have been used for many
years in patients with cancer. They are inexpensive and widely available. Corticosteroids
act by decreasing inflammation, which may
contribute to cancer-related pain. Although a
paucity of data exists to support the use of steroids in the oncology population, NCCN recommends the use of steroids for malignant
pain (NCCN, 2016). Typical scenarios where
corticosteroids may be useful include in spinal cord compression, liver capsule pain, and
bone involvement. Corticosteroids have significant long-term complications that include
osteoporosis, proximal myopathy, hyperglycemia, Cushing syndrome, and gastrointestinal bleeding. In patients with a limited life
expectancy, these side effects may not be relevant. To avoid precipitating an adrenal crisis,
healthcare providers must exercise caution
when discontinuing high-dose corticosteroids
or prescribing them for long periods of time.
A slow taper is recommended.
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Topical Anesthetics
Topical lidocaine is indicated for treatment
of postherpetic neuralgia, but it also can be
effective in other pain syndromes, such as
postmastectomy and post-thoracotomy pain
(Devers & Galer, 2000). Although a recent
Cochrane Review failed to identify quality evidence from randomized trials to support its
general use for neuropathic pain, the authors
acknowledged smaller studies and anecdotal
reports demonstrating efficacy (Derry, Wiffen,
Moore, & Quinlan, 2014). Additionally, the
low toxicity profile of lidocaine makes it an
attractive adjuvant option for some patients.
Topical lidocaine is available in a patch form,
applied locally to the painful area. It works
peripherally by blocking sodium channels
necessary for the initiation and conduction
of nerve impulses (Cleary, 2007). Lidocaine
patches are well tolerated with only mild skin
irritation noted in one study (Devers & Galer,
2000).

Interventional Strategies for Pain
Management
Interventional techniques for pain management in patients with cancer include the
employment of nerve blocks, administration of
spinal or regional analgesics, radiofrequency
ablation, and vertebroplasty or kyphoplasty.
Interventional strategies may be considered
when nerve blocks may be effective for pain
relief or when less invasive techniques have
been ineffective or too toxic (NCCN, 2016).

Neurolytic Blocks
Neurolytic (nerve) blocks involve instillation
of either alcohol or phenol into a nerve, nerve
root, or plexus, causing destruction of the
nerve (Sloan, 2004). Examples of commonly
employed nerve blocks in patients with cancer include celiac plexus and superior hypogastric blocks. The celiac plexus is a collection of nerves located in the retroperitoneum
extending from the T12 to L1 levels (Adolph &
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Benedetti, 2006). Celiac plexus blocks can be
employed for a variety of gastrointestinal cancers that can invade this structure. Possible primary cancer sites include esophageal, pancreatic, gastric, or hepatic malignancies (Sloan,
2004). A meta-analysis showed that approximately 90% of patients experienced pain relief
with celiac nerve blocks (Eisenberg, Carr, &
Chalmers, 1995). A systematic review performed in 2011 confirmed the effectiveness
of this procedure for upper abdominal cancers (Nagels, Pease, Bekkering, Cools, & Dobbels, 2013). Contemporary minimally invasive
approaches through the use of ultrasoundguided techniques are currently being studied.
The most common adverse effects associated
with celiac plexus blocks are local discomfort,
diarrhea, and hypotension (Eisenberg et al.,
1995; Nagels et al., 2013).
Superior hypogastric blocks are used for pain
secondary to pelvic malignancies. The superior
hypogastric plexus is a ganglionic nerve bundle
that combines with the pelvic splanchnic nerves
to form the inferior hypogastric plexus to supply various pelvic organs (Adolph & Benedetti,
2006). Data are limited on the efficacy of this
procedure; however, one study of 227 patients
with malignant pelvic pain reported that 72%
of patients who underwent superior hypogastric plexus block experienced satisfactory pain
control without the development of complications (Plancarte, de Leon-Casasola, El-Helaly,
Allende, & Lema, 1997). More recently, Mishra,
Bhatnagar, Rana, Khurana, and Thulkar (2013)
demonstrated that ultrasound-guided superior
hypogastric plexus block reduced morphine
consumption and improved patient satisfaction
over oral morphine alone. The combination of
celiac and superior hypogastric plexus blocks
for upper abdominal cancers is gaining interest as well, with some evidence that the combination is superior to celiac plexus block alone
(Huang et al., 2014).
Additional sites to utilize blocks include the
brachial plexus, intercostal nerve, dorsal root
ganglion, or ganglion impar. These measures

may be temporary, as some nerves have the ability to regenerate. For example, the duration of
improvement in pain and quality of life was
less than three months in research studies by
Huang et al. (2014). Neurolytic blocks therefore are typically reserved for individuals with
a limited life expectancy (Adolph & Benedetti,
2006).

Spinal Analgesia
Spinal analgesia involves administration
of analgesics directly into the spinal region,
where they work centrally to inhibit nociception. Either epidural or intrathecal (subarachnoid) routes are used. Both routes have been
shown to be effective for the relief of cancer
pain (Ballantyne et al., 2005; Hayek, Deer,
Pope, Panchal, & Patel, 2011; Jeon et al.,
2012). The selection of one site over another
has not been clearly defined. Epidural catheters are easily placed but require an external
catheter or pump, so their use is limited to
days to weeks because of concerns about catheter dislodgment. The intrathecal route can
be preferable for chronic use because conversion to an implantable pump provides a programmable system that is self-contained below
the skin with no exposed wires or equipment.
Fewer adverse effects arise with spinal analgesia; the most common include skin site or catheter infections (Adolph & Benedetti, 2006).
Patients who receive intraspinal opioid analgesia have reported high rates of pruritus,
which may be a dose-dependent phenomenon (Slappendel, Weber, Benraad, van Limbeek, & Dirksen, 2000). Spinal analgesia is indicated in patients whose pain is not controlled
with systemic analgesics or when the toxicity
is unacceptable (NCCN, 2016). Various delivery systems, either external or implantable, are
available. The decision regarding which system
to use depends on a variety of issues, including cost, life expectancy of the patient, and
patient/caregiver ability to manage the device
(Burton et al., 2004). The most commonly used
intraspinal agent is morphine (Hassenbusch &
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Portenoy, 2000), but a variety of other opioids
or anesthetics may be employed.

Radiofrequency Ablation
Radiofrequency ablation (RFA) involves the
heating of tissues to high temperatures, thereby
precipitating coagulation necrosis and subsequent tissue death (Patti, Neeman, & Wood,
2002). This procedure involves placing a small
catheter to deliver an electrical current into the
tumor, leading to thermal injury (Locklin &
Wood, 2005). RFA has been used for a variety of
malignant conditions and is approved for thermal ablation of soft tissues (U.S. FDA, 2008).
The procedure has demonstrated efficacy in
small studies with respect to cancer pain in
both soft tissue pain (Locklin, Mannes, Berger,
& Wood, 2004) and pain related to bone metastases (Aono et al., 2008; Belfiore et al., 2008;
Gevargez & Groenemeyer, 2008). RFA has even
demonstrated usefulness in patients with cancer who have body or face pain requiring partial cordotomies (Raslan, 2008). Complications
are variable depending on the target site. Post
ablation syndrome consisting of mild flu-like
symptoms may occur. Patients should be well
hydrated following the procedure to limit complications from postablation syndrome (Locklin & Wood, 2005).

Vertebroplasty and Kyphoplasty
Vertebroplasty and kyphoplasty have been
extensively studied in patients with osteoporotic vertebral fractures. Both procedures have
demonstrated ability to provide effective pain
control in patients with metastatic vertebral
cancers (Berenson et al., 2011; Burton et al.,
2011). Vertebroplasty entails the injection of
a cement compound into the involved vertebra to provide stability and reduce pain. The
most common complication is cement leakage, which is estimated to occur in 9%–38% of
patients undergoing the procedure (Fourney
et al., 2003; Weill et al., 1996). The majority of
these leakages are asymptomatic and not clinically significant. Kyphoplasty differs from ver-
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tebroplasty in that an inflatable balloon is used
to heighten the vertebral body before cement
is injected (Berenson et al., 2011). Kyphoplasty
has been found to be a very safe procedure,
with similar adverse events noted in the kyphoplasty and control groups in one large randomized trial (Berenson et al., 2011).

Radiation Therapy
External beam radiation therapy has been
used for many years for palliation of cancerrelated symptoms such as pain. It is particularly useful in patients with painful bone metastases for which other effective treatments do
not exist. The efficacy of radiation therapy has
been established in patients with painful bone
metastases, with nearly 25% experiencing complete pain control (Chow, Harris, Fan, Tsao, &
Sze, 2007). Schedules with various fractions of
external beam radiation have been employed,
but it appears that single-fraction therapy
may be just as effective as multifraction therapy for palliation of bone pain (Chow et al.,
2007; Lutz et al., 2011). Although the singlefraction schedule offers more convenience to
patients, the risk of retreatment to the same site
is higher. Newer modalities such as stereotactic body radiation therapy may be considered
for some patients under specific circumstances
(Lutz et al., 2011).

Radioisotopes and Radionuclides
Radioisotopes, referred to as systemic radiation therapy by Hillegonds, Franklin, Shelton, Vijayakumar, and Vijayakumar (2007),
have been used to target multiple sites of
bone metastases. These compounds, which are
administered in a single outpatient IV injection, have been shown to reduce pain related
to bone metastases (Roqué i Figuls, MartinezZapata, Scott-Brown, & Alonso-Coello, 2011).
Examples of radioisotopes currently in use
include samarium-153 and strontium-89, with
no apparent differences in efficacy between

584

■

CANCER BASICS, SECOND EDITION

the two (Roqué i Figuls et al., 2011). Radioisotopes have traditionally been used in the late
stages of disease in individuals with advanced
bone metastases (Hillegonds et al., 2007). The
most concerning toxicity of these agents is
myelosuppression, particularly leukopenia and
thrombocytopenia (Roqué i Figuls et al., 2011).
Appropriate patient selection for radioisotopes
should include assessment of prior myelosuppressive therapy and current marrow function,
as well as patient life expectancy and candidacy
for other palliative pain measures (Mercadante
& Fulfaro, 2007). Detailed instructions regarding radiation precautions must be provided to
the patients because radioactivity will be present in urine for approximately 12 hours after
administration. Blood counts should be monitored weekly for at least eight weeks (Lantheus
Medical Imaging, Inc., 2014).
More recently, a novel bone-seeking calcium
mimetic radionuclide has emerged for the management of bone metastases in patients with castration-resistant prostate cancer. Radium-223 is
an alpha particle–emitting agent that delivers
targeted radiation to osteoblastic bone metastases while sparing the bone marrow (Vengalil, O’Sullivan, & Parker, 2012). It has been
shown to reduce the risk of symptomatic skeletal-related events, as well as improve survival
(Parker et al., 2013; Sartor et al., 2014). The
myelosuppression common with other radionuclides has not been evident with radium-223.
In one study, researchers noted fewer adverse
events in the study drug group compared to the
placebo group (Parker et al., 2013).

Surgery
Literature to support the use of surgery
for palliation of cancer pain is limited. Studies have generally been small or looked at outcomes such as survival rather than symptom
palliation. Despite this fact, surgeons in one
survey estimated that palliative surgical procedures accounted for more than 20% of cancer
operations (McCahill et al., 2002). The most

prominent literature appears to be related to
the treatment of spinal cord compression or
spine metastases. Quan et al. (2011) prospectively followed 118 patients who underwent spinal surgery for vertebral metastases and noted
improvements in pain, function, and quality of
life. The improvements persisted until death
or at the completion of the 12-month followup period. Wu et al. (2010) also discovered
improvements in quality of life in patients with
spinal metastases who were treated surgically
compared to those who were managed without surgery. Historically, surgery for pain palliation in patients with cancer has been indicated
when less invasive interventions are unsuccessful or toxicity of those interventions is unacceptable (McCahill & Ferrell, 2002). Other
factors to consider prior to palliative surgery
in patients with cancer include the likelihood
of improvement in pain control and quality of
life, the patient’s prognosis, and cost-effectiveness (Miner, 2005).

Chemotherapy
Chemotherapy offers effective pain palliation for a variety of tumor types (Andreopoulou et al., 2004; Bang et al., 2005; Shelley et al.,
2006). Because chemotherapy has the potential for serious toxicities, however, selection of
candidates for palliative chemotherapy should
include a risk-benefit analysis. In addition to
potential toxicity, other factors to be considered include patient prognosis and the likelihood of the treatment’s ability to improve
quality of life or decrease symptoms (Browner
& Carducci, 2005). See Chapter 9 for a more
detailed review of chemotherapy.

Integrative Therapies
The use of integrative therapies is commonplace, with 95% of patients with cancer reporting their use of integrative therapies. Perhaps
even more importantly, 20%–77% of patients
do not inform their physicians of their use
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(Davis, Oh, Butow, Mullan, & Clarke, 2012).
Patients with cancer who experience pain may
be even more likely than other patients to utilize certain integrative therapy treatments
(Bardia, Greeno, & Bauer, 2007). Oncology nurses are likely to recommend integrative therapy practices to their patients (Kwekkeboom, Bumpus, Wanta, & Serlin, 2008). A
systematic review of nonpharmacologic therapies for cancer-related pain revealed a lack of
good evidence for many of these recommendations (Hökkä, Kaakinen, & Pölkki, 2014).
NCCN (2016) guidelines, however, recommend the use of certain integrative therapies
for pain that may be alleviated by these measures, particularly in frail older adult patients.
The National Center for Complementary and
Integrative Health, a division of the National
Institutes of Health, is dedicated to the scientific research of complementary and integrative therapies for health care and is a good
resource for both consumers and healthcare
providers. According to NCCN, examples of
integrative therapies that may have the potential for temporarily alleviating pain in patients
with cancer include massage, acupuncture,
and select mind–body interventions (NCCN,
2016).

Cannabinoids
Cannabinoids are a group of compounds
found in the cannabis plant (Miaskowski et
al., 2017). The most common of these are
delta-9-tetrahydrocannabinol and cannabidiol
(Pertwee, 2006). They interact with certain
endogenous cannabinoid receptors involved
in analgesia (Portenoy et al., 2012). The ONS
PEP resource (Miaskowski et al., 2017) recommends cannabis/cannabinoids as likely
to be effective for chronic cancer pain. Various routes of administration have been studied, including oral, oromucosal, and inhalation (Miaskowski et al., 2017). Side effects
may include nausea, vomiting, dizziness, somnolence, and disorientation (Portenoy et al.,
2012).
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Mind–Body Interventions
Mind–body interventions include techniques such as hypnosis, relaxation, guided
imagery, and distraction. Hypnosis and guided
imagery have both been recognized as potential integrative therapies for pain in patients
with cancer (NCCN, 2016), and music therapy may be beneficial as well (Miaskowski et al.,
2017). Hypnosis has been practiced for many
years and was initially shown to reduce oral
pain in patients with cancer who had received
a bone marrow transplant (Syrjala, Cummings,
& Donaldson, 1992). More recently, Cramer et
al. (2015) conducted a systematic review of hypnosis in patients with breast cancer and found
promising evidence that it can be helpful with
a variety of symptoms, including pain. Hypnosis appears to be a well-tolerated intervention,
with no differences in adverse events noted
between the hypnosis and control arms (Cramer et al., 2015).
Guided imagery involves the use of visualization or imagination to induce relaxation (Gatlin & Schulmeister, 2007). It may be combined
with other techniques, such as relaxation.
These interventions may be beneficial adjuncts
for reducing pain in patients with cancer
(Kwekkeboom, Cherwin, Lee, & Wanta, 2010).
The positive effects may be transient, however,
as one study on relaxation produced shortterm but not chronic pain control (Anderson
et al., 2006). According to Cassileth and Keefe
(2010), the low cost and absence of significant
adverse effects may make mind–body interventions such as guided imagery an attractive
option for clinicians and patients.
Music interventions that have been studied
range from listening to prerecorded music provided by medical staff to participation in programs administered by trained music therapists
(Archie, Bruera, & Cohen, 2013; Bradt, Dileo,
Magill, & Teague, 2016). Music therapy may
include activities such as listening, singing, and
composition (Tsai et al., 2014). Both a systematic review (Tsai et al., 2014) and a Cochrane
review (Bradt et al., 2016) provide evidence for
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the use of music interventions to relieve cancer
pain. This low-risk intervention may be a useful complement to other pain relief measures.

Acupuncture
Acupuncture involves the use of thin needles that either manually or electronically
stimulate various anatomic points on the
body. Its mechanism of action is purported
to involve the regulation of energy. Conclusions have been conflicting regarding the efficacy of acupuncture for cancer pain. Both a
Cochrane review (Paley, Johnson, Tashani, &
Bagnall, 2015) and a systematic review (Garcia
et al., 2013) failed to demonstrate sufficient
evidence to endorse the use of acupuncture
for cancer-related pain. A more recent systematic review of acupuncture in the oncology
palliative care setting identified this modality
as a potentially useful option for cancer pain
relief (Lian, Pan, Zhou, & Zhang, 2014). In an
integrative overview, Towler, Molassiotis, and
Brearley (2013) concluded that the use of acupuncture may have some benefit for cancer
pain and that consideration should be given
to incorporation of acupuncture into a holistic patient care approach. The side effects of
acupuncture are mild, with minimal bruising
or bleeding at the site (Lian et al., 2014).

Massage Therapy and Reflexology
Massage therapy involves the manual
manipulation of soft tissue, whereas reflexology involves the application of pressure to
the feet, hands, or ears. A recent meta-analysis demonstrated the effectiveness of pain relief
with massage therapy in patients with diverse
cancer diagnoses. Foot reflexology appeared
even more successful at cancer pain reduction
than other forms of massage (Lee, Kim, Yeo,
Kim, & Lim, 2015). Massage therapy is a welltolerated technique without significant adverse
effects (Kutner et al., 2008). Importantly, massage therapists should be adequately trained in
the care of patients with cancer, as techniques
may require modification for this population.

Although additional larger randomized
studies are required to draw conclusions about
the efficacy of many integrative therapies, there
appears to be little downside for patients with
cancer who are in pain. In a systematic review
of multiple types of integrative therapy interventions, no adverse effects were reported (Bardia et al., 2007). Patients should be provided
the necessary tools to make informed decisions
regarding the use of such therapies. They also
should be instructed not to forgo evidencebased, conventional therapies in their quest for
integrative therapy treatments.

Psychoeducational Interventions
The area where nursing may have the greatest impact on cancer-related pain is with the use
of psychoeducational interventions. Psychoeducational interventions often are divided into
skills-based and educational strategies and may
encompass techniques such as providing written or audiovisual materials, coaching, cognitive behavioral therapy, hypnosis, and relaxation
with imagery. A combination of approaches can
be useful for some patients. Numerous studies
have demonstrated the effectiveness of these
interventions (Lee, Hyun, et al., 2015; Ling, Lui,
& So, 2012; Marie, Luckett, Davidson, Lovell, &
Lal, 2013; Syrjala et al., 2014). The most promising of these interventions include patient-centered or individualized approaches that focus
on patient self-efficacy/empowerment and are
incorporated into routine cancer care (Lovell et
al., 2014; Marie et al., 2013). The nursing profession is critical for implementing these psychoeducational programs, with one meta-analysis identifying nearly two-thirds of interventions
provided by nurses (Gorin et al., 2012).

Conclusion
Many patients with cancer will experience some degree of pain throughout the
disease trajectory. Numerous causes of pain
exist in patients with cancer, including treat-
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ment-related or disease-related causes. Nurses
should conduct thorough and frequent pain
assessments in these patients. Available treatment options are dependent on the type or
cause of pain. Nurses who care for patients
with cancer must be aware of the various etiologies of cancer pain, as well as treatment strategies. Many organizations such as the American Pain Society, NCCN, and ONS offer pain
guidelines that oncology nurses can refer to
for current recommendations. Nurses can and
should continue to play a major role in advocating for adequate pain management for all
patients with cancer.
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Chapter 26 Study Questions
1. Pain may be classified as neuropathic or:
A. Serotonergic.
B. Receptive.
C. Dopaminergic.
D. Nociceptive.
2. When administering nonsteroidal anti-inflammatory drugs, it is important to monitor:
A. Renal function.
B. Calcium levels.
C. Endocrine function.
D. Potassium levels.
3. Which of the following opioids is NOT recommended for management for cancer pain?
A. Morphine
B. Hydromorphone
C. Meperidine
D. Fentanyl
4. A patient was initiated on morphine two days ago. She informs her nurse that she has been
feeling somewhat sedated since then. The nurse should:
A. Inform the patient that this is a normal side effect that will likely persist for just a few days.
B. Administer naloxone 1 mg now and every 30–60 seconds until sedation resolves.
C. Recommend opioid rotation to oxycodone.
D. Hold the next dose of morphine and administer ibuprofen instead.
5. Examples of interventional strategies for pain management include all of the following
EXCEPT:
A. Kyphoplasty.
B. Hypnosis.
C. Radiofrequency ablation.
D. Nerve blocks.
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Peripheral Neuropathy
Melissa F. Saxon, RN, MSN, FNP, AOCNP®

Introduction

Risk Factors

Peripheral neuropathy (PN) is defined as “a
condition in which there is alteration in function and structure of the motor, sensory, or
autonomic components of a peripheral nerve”
(Grisdale & Armstrong, 2014, p. 1137). This
dysfunction occurs outside of the central nervous system and results in peripheral neuropathic signs and symptoms including numbness, pain, burning, tingling, and paresthesias
(Polovich, Olsen, & LeFebvre, 2014; Postma &
Heimans, 2000).
Although the exact incidence of PN is currently unknown, the subjective nature of PN,
unstandardized approaches to measurement
and grading, the lack of current methods to
detect PN during its early stages, and the difficulties in clinical assessment and diagnosis
all affect the actual incidence rates reported
in the oncology setting (Ocean & Vahdat,
2004). Therefore, oncology nurses need to
be knowledgeable regarding the impact of
PN and its consequences on patients with
cancer and to maintain that knowledge by
keeping up with current information in the
literature. According to Holden and Felde
(1987), “Much of the difficulty educating
individuals about peripheral neuropathy secondary to treatment arises as a result of lack
of knowledge on the part of physicians and
nurses” (p. 13).

PN has multiple causes and is a common feature of many disease states. Patients diagnosed
with PN may have risk factors, such as metabolic
disorders, nutritional deficiencies, inherited
neurologic disorders, and ischemic diseases,
which may increase the severity of the neuropathy after treatment with chemotherapy or radiation therapy. PN can be classified as either
acquired or hereditary and commonly is associated with other systemic disorders, such as alcohol abuse, atherosclerotic heart disease, Charcot-Marie-Tooth disease, diabetes, HIV, herpes
zoster, thyroid disorders, cachexia, and vitamin
B deficiencies, especially B12 and B9 (folic acid)
(Armstrong & Gilbert, 2002; Polovich et al.,
2014). Risk factors for the development of PN
include age greater than 60 years, any preexisting PN from another comorbid condition, neurologic damage resulting from previous administration of radiation therapy to the spinal area,
concurrent use of neurotoxic chemotherapies,
and a history of cumulative doses of specific chemotherapy agents (i.e., cisplatin, vincristine, and
taxanes) (Polovich et al., 2014).
Drug-induced neuropathies are frequent,
and many common medications are known
to cause PN. These include amiodarone, colchicine, hydralazine, isoniazid, metronidazole, nitrofurantoin, phenytoin, and the statins
(Slade, 2005).
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Neurotoxic chemotherapy and biologic
agents appear to target the sensory component
of the nervous system because, like most drugs,
they are unable to cross the blood-brain barrier,
where motor nerves are located (Wampler &
Rosenbaum, 2008). Several chemotherapy and
biologic drugs are classified as neurotoxic and
must be dose-limited because of the development of chemotherapy-induced PN, including
cisplatin, oxaliplatin, and bortezomib (Polovich et al., 2014) (see Figure 27-1).

Pathophysiology
Although the exact mechanism of the
development of PN is unknown, numerous
causes exist, and damage to the nerves can
be cumulative and irreversible (Grisdale &
Armstrong, 2014). The nervous system consists of three distinct systems responsible
for different activities in the human body.
The autonomic system maintains homeostasis, which includes regulation of blood pressure and intestinal motility. The motor (efferent) system is composed of the nerve fibers,
also known as axons, which control reflexes
and muscle strength. The sensory (afferent)
portion of the nervous system includes both
large and small axons. The large axons are
used to detect vibration and proprioception,
Figure 27-1. Chemotherapy and Biotherapy
Drugs That Cause Peripheral Neuropathy
•
•
•
•
•
•
•
•
•
•

Bortezomib
Cisplatin
Docetaxel
Gemcitabine
Oxaliplatin
Paclitaxel
Thalidomide
Vinblastine
Vincristine
Vinorelbine

Note. Based on information from Polovich et al., 2014.

and the small axons detect temperature and
pain (Farabee, 2001). Both large and small
fibers carry sensation for light touch. Damage from known risk factors causes degeneration of both the axon and the myelin sheath,
a protective coating that surrounds the axon,
and because the injury is at the cellular level,
recovery often is not possible (Poncelet,
1998). The velocity of electrical conduction
through a nerve is reduced when the axon
is no longer protected by the myelin sheath.
This results in signs of PN such as the loss of
deep tendon reflexes (Hickey, 2014).
Although PN most commonly is associated
with chemotherapy, radiation therapy also may
cause PN, albeit less frequently. PN symptoms
caused by radiation may not occur for months
or years (Belka, Budach, Kortmann, & Bamberg, 2001).

Assessment
Patient report of PN is subjective in nature.
Currently, few reliable and valid instruments
are available to assist patients in their qualityof-life (QOL) assessment or to determine how
PN is affecting their physical and role function.
Patients with neuropathy may present with
reports of pain, tingling, or numbness in the
fingers or toes. Sensory peripheral neuropathies are commonly distinctive and distally progressive and usually manifest as sensory-type
symmetrically distributed symptoms, such as
tingling, numbness, burning, or increased sensitivity in a stocking-glove distribution (Almadrones, McGuire, Walczak, Florio, & Tian,
2004). Large fiber neuropathies may cause
electric shock–like sensations, especially in
the lower extremities (Grisdale & Armstrong,
2014). Damage in any of these areas can cause
significant impairment in routine activities. For
example, numbness of the fingers and toes may
create safety issues such as an exaggerated tolerance of hot and cold temperatures (Visovsky,
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Collins, Abbott, Aschenbrenner, & Hart, 2007),
the inability to grasp and hold on to the handle of a pot of hot food, or tripping over throw
rugs.
Current PN measurement systems involve
subjective self-reports, objective clinical assessments, and grading based on numerous scales,
which lack the standardization and reliability
that is imperative when attempting to determine the degree and severity of PN. Varying
scales are available for subjective assessment of
PN and its impact on QOL issues for patients,
including physical and role function. These
scales must be adapted to correspond to the
particular disease and the neurotoxic agent
being used. Ocean and Vahdat (2004) reported
that QOL scales may be more important than
quantitative scales in assessing the impact of PN
on patients with cancer.
Several toxicity grading systems are currently
in use to assist in the accuracy and reliability of
PN documentation. These include the following:
••Ajani Motor Neuropathy Scale (Ajani, Welch,
Raber, Fields, & Krakoff, 1990) (see Table
27-1)
••Common Terminology Criteria for Adverse
Events (National Cancer Institute Cancer
Therapy Evaluation Program, 2010) (see
Table 27-2)
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••Total Neuropathy Scale (Cavaletti et al., 2003)
(see Table 27-3)
••Eastern Cooperative Oncology Group Toxicity Scale for Peripheral Neuropathy (Oken et
al., 1982) (see Table 27-4)
Most clinicians are unable to agree on one
particular scale to use in practice settings. The
unstandardized approach to grading and measurement has led to PN being underreported,
and these inconsistencies may not reveal the
true impact of PN on patients with cancer.
Research that determines the efficacy, reliability, and validity of the current scales and
compares them to each other needs to be
completed. Until a “gold standard” scale for
assessing PN is determined, institutions and
healthcare entities need to agree on one particular grading system and use it in all oncology
clinical settings to follow and report the incidence of PN in patients with cancer.
The primary duties related to PN of nurses
caring for patients with cancer are assessment,
determination, and documentation of the presence and severity of the symptoms of PN and
their effect on patients’ activities of daily living
and QOL (Barker, 2008; Hausheer, Schilsky,
Bain, Berghorn, & Lieberman, 2006). Assessment of these changes as part of the clinical
examination at every treatment and follow-up
visit can guide the oncology team in implement-

Table 27-1. Ajani Motor Neuropathy Scale
Grade
Type of Neuropathy

0

1

2

3

4

Motor neuropathy

None

Mild intermittent
muscle weakness

Persistent weakness
but able to ambulate

Unable to ambulate

Complete paralysis

Sensory neuropathy

None

Paresthesia
and decreased
deep tendon
reflexes

Absence of deep tendon reflexes, mild to
moderate functional
abnormality

Severe paresthesias, severe functional abnormality

Complete loss of
function and sensory loss

Note. Based on information from Ajani et al., 1990.
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Table 27-2. Common Terminology Criteria for Adverse Events Grading for Neuropathic Conditions
Grade
Adverse Event

1

2

3

4

5

Paresthesia
A disorder characterized by
functional disturbances of
sensory neurons resulting in
abnormal cutaneous sensations of tingling, numbness,
pressure, cold, and warmth
that are experienced in the
absence of a stimulus

Mild symptoms

Moderate symptoms; limiting
instrumental
ADL

Severe symptoms; limiting
self-care ADL

–

–

Dysesthesia
A disorder characterized by
distortion of sensory perception, resulting in an abnormal
and unpleasant sensation

Mild sensory
alteration

Moderate sensory alteration; limiting
instrumental
ADL

Severe sensory
alteration; limiting self-care
ADL

–

–

Peripheral motor neuropathy
A disorder characterized by
inflammation or degeneration of the peripheral motor
nerves

Asymptomatic;
clinical or diagnostic observations only; intervention not indicated

Moderate symptoms; limiting
instrumental
ADL

Severe symptoms; limiting
self-care ADL;
assistive device
indicated

Life-threatening
consequences;
urgent intervention indicated

Death

Peripheral sensory neuropathy
A disorder characterized by
inflammation or degeneration of the peripheral sensory
nerves

Asymptomatic;
loss of deep tendon reflexes or
paresthesia

Moderate symptoms; limiting
instrumental
ADL

Severe symptoms; limiting
self-care ADL

Life-threatening
consequences;
urgent intervention indicated

Death

ADL—activities of daily living
Note. From Common Terminology Criteria for Adverse Events [v.4.03], by National Cancer Institute Cancer Therapy Evaluation Program, 2010. Retrieved from http://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7.pdf.

ing interventions such as discontinuing the drug
or altering its dose to prevent further damage
from developing (Almadrones et al., 2004).
During the initial and ongoing assessment
of patients with cancer, oncology nurses should
be aware of signs and symptoms that could be
related to noncancerous systemic disorders or
medications. Further evaluation may be warranted prior to the initiation or continuation of
a neurotoxic agent to prevent further damage

to the peripheral nervous system. It is essential that a thorough past and current medical
history be obtained and documented (Barker,
2008), as well as a three-generational family history, because hereditary neuropathies are common. A comprehensive patient history is important to include a review of current medications,
as well as vitamins and over-the-counter products, to minimize potential neurologic adverse
events (Bromberg, 2005).
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Table 27-3. Total Neuropathy Scale
Grade
Item Measured

0

1

2

3

4

Autonomic
symptoms

None

1

2

3

4 or 5

Motor symptoms

None

Slight difficulty

Moderate difficulty

Requires assistance

Functionally disabling

Peroneal amplitude

Normal or
reduced < 5%

76%–96%

51%–75%

26%–50%

0%–25%

Pin sensibility

None

Reduced in fingers and toes

Reduced to
ankle

Reduced to
elbow or knee

Reduced above
elbow or knee

Reflexes

None

Reduced ankle
reflex

Absent ankle
reflex

All reflexes
reduced

All reflexes
absent

Sensory symptoms

None

Limited to fingers and toes

Extension to
ankle or wrist

Extension to
knee or elbow

Extension to
above the knee
or below the
elbow, functionally disabling

Sural amplitude

Normal or
reduced < 5%

76%–96%

51%–75%

26%–50%

0%–25%

Vibration sensation

Normal–125

126–150

151–200

201–300

> 300

Vibration sensibility

None

Reduced in fingers and toes

Moderate difficulty, reduced up
to wrist or ankle

Reduced to
elbow or knee

Reduced to
above elbow or
knee

Note. Based on information from Cavaletti et al., 2003.

Table 27-4. Eastern Cooperative Oncology Group Toxicity Scale for Peripheral Neuropathy
Grade

Description

0

None

1

Decreased deep tendon reflexes, mild constipation, mild paresthesias

2

Absent deep tendon reflexes, severe constipation, mild weakness

3

Severe neuropathic pain, obstipation, bladder dysfunction, severe weakness

4

Respiratory dysfunction, surgical intervention for obstipation, paralysis with confinement to bed/wheelchair

Note. Based on information from Oken et al., 1982.

604

■

CANCER BASICS, SECOND EDITION

Prevention and Treatment
Currently, no measures exist that can be
implemented to prevent the development of
PN in patients receiving neurotoxic drugs.
While no treatments are available to reverse
PN, oncology nurses can take a proactive
approach in minimizing its devastating effects
(Armstrong, Almadrones, & Gilbert, 2005).
This includes recognizing and treating any preexisting conditions; obtaining a full medical
history to establish if PN exists prior to therapy, and if so, determining whether a neurotoxic drug will be used in the treatment regimen; carefully assessing and monitoring for PN
to determine if the agent must be discontinued
based on the severity of the neuropathy (Armstrong et al., 2005); and educating patients with
PN about measures to maintain or improve personal safety (Visovsky, Collins, Hart, Abbott, &
Aschenbrenner, 2009).
The occurrence of PN can lead to delays in
treatment, modification of doses, and possible
discontinuation of therapy if the neuropathy
becomes severe. If PN has developed, the continuation of the neurotoxic drug or drugs may
lead to a permanent loss of function and irreversible nerve damage that can severely affect
patients’ QOL (Armstrong et al., 2005; Hausheer et al., 2006; Polovich et al., 2014).
No current method used in practice is able
to detect and evaluate PN in its early stages.
The Oncology Nursing Society’s Putting Evidence Into Practice (PEP) resource for PN suggests options for treatment of PN with evidencebased results for the best approaches plus those
that are not likely to be effective (Tofthagen et
al., 2017). Duloxetine has been categorized as
likely to be effective to reduce PN, and suggested dosing and timing are included in the
PEP resource at www.ons.org/intervention/
duloxetine-0 (Tofthagen et al., 2017). Gabapentin is an anticonvulsant that has also been
found to be effective against PN when combined with low-dose opioids (Tofthagen et al.,
2017). Neuropathy cannot be reversed, but

oncology nurses can take a proactive approach
in minimizing its devastating effects, including
informing patients that PN may occur and educating them about the signs and symptoms of
PN to report (Visovsky et al., 2009).
Visovsky et al. (2009) reported that patients
may benefit from the use of assistive devices,
such as a cane or orthotic, although this will
not directly improve the effects of PN. Other
interventions for PN that have been studied in
small or noncancer populations include acupuncture, exercise (progressive resistance,
aerobics, and stretching), pulsed infrared light
therapy, and transcutaneous electrical nerve
stimulation and high-frequency external muscle stimulation (Tofthagen et al., 2017). All
have shown some benefit, but none have been
studied in large, randomized clinical trials of
patients with cancer or have established evidence of benefit (Tofthagen et al., 2017). It is
important for clinicians and patients to determine together whether an assistive device or
intervention would be appropriate for an individual patient.
PN is not a new phenomenon, but with the
development of newer agents known to cause
neurotoxicity, as well as combination chemotherapies with larger doses being administered,
PN is becoming a much more common side
effect in the oncology setting (Trivedi, Hershman, & Crew, 2015). Gaps in current evidence
about PN include the need for clinical examination to include focused monitoring of subjective PN symptoms and standardized guidelines for grading, as well as inconsistencies in
grading interpretation by the examiner and
the introduction of potential prophylactic measures. Oncology nurses should address these
gaps when evaluating the holistic needs of
patients with PN and forming a protocol that
addresses the areas that can be managed by
the oncology team. The subjective assessment,
measurement, and minimization of PN remain
relatively unexplored, and further studies are
needed to develop a reliable, standardized
approach to this common toxicity.
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Nursing Implications
The promotion of thorough and competent care is essential in caring for individuals
at risk for or diagnosed with PN. Oncology
nurses are in an ideal situation to assist in identifying patient risk factors, clinically assessing
patients for PN, using current tools for grading
PN, recognizing potential prophylactic measures to prevent or minimize PN, and educating patients about safety measures. Conducting
and documenting a baseline neurologic assessment is imperative and allows oncology professionals to determine if underlying conditions
exist that may affect the treatment regimen
(Armstrong et al., 2005; Barker, 2008). Ongoing assessment for PN should be done at each
chemotherapy or biotherapy treatment and
indefinitely at follow-up visits thereafter. To
assess for PN, nurses should evaluate pertinent
findings from the patient examination (see Figure 27-2). They also should assess patients with
PN for pain.
Patients should have a baseline audiogram prior to receiving treatment with cisplatin and carboplatin, and periodically thereafter, to assess their hearing (Polovich et al.,
2014). Multidisciplinary management of these
patients is often necessary, including referrals
to neurologists, physical therapists, speech
therapists, occupational therapists, and audiologists to properly guide the care of patients
experiencing PN (Polovich et al., 2014). The
addition of these members of the healthcare
team should occur at the onset of symptoms
and continue throughout the entire treatment
process, as well as after the regimen has been
completed.

Patient Education
Nurses can make a major impact on the
QOL of patients with PN by teaching both
patients and families about measures to maintain or improve patient safety (Visovsky et al.,
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2009). Specific teaching points (Visovsky et al.,
2009) include the following:
••Inform patients and families that PN is an
adverse effect from one or more of the drugs
the patients will receive. Instruct patients
receiving oxaliplatin that cold temperatures
may induce PN symptoms, and encourage
them to avoid temperature extremes (Tipton,
2009).
••Educate patients about the signs and symptoms of PN, whom to notify immediately if
the signs or symptoms develop, and contact
phone numbers.
••Teach patients to visually inspect their hands
and feet daily for signs of PN, and encourage
patients to use footwear that is not restrictive
or tight.
••Teach patients and families to critically evaluate their home for possible dangers, such as
throw rugs, hallway clutter, or furniture.
••Teach patients and families preventive measures for safety, including turning the temperature down on the hot water heater to prevent
scalding, checking bath water with a thermometer to make sure it is less than 48.9°C
(120°F), keeping extremities warm in cold
weather, placing a nonskid mat in the bathtub or shower, and asking for assistance with
specific cooking chores such as draining hot
water from food or removing food from an
oven.
••Instruct patients not to use alcohol or recreational drugs that might affect their cognition and potentially create unsafe situations
(Sandstrom, 1996).
••Refer patients to support groups, rehabilitation services, or faith-based community organizations for additional emotional support, as
well as support in the home.
The oncology nurse’s role is unique in
educating patients and their families about
PN and holistically managing those patients
who develop or are at risk for developing PN.
Follow-up care should be active and continuous, as the needs of patients with PN change
rapidly.
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Figure 27-2. Sample Baseline Assessment for Chemotherapy-Induced Peripheral Neuropathy
Assessment

Yes

No

History of diabetes
Arthritis or other connective tissue disease
Peripheral vascular disease
Chronic alcohol use
History of HIV/AIDS
History of chemical exposures
History of previous neurotoxic chemotherapy
• Taxanes (paclitaxel, docetaxel, nanoparticle albumin paclitaxel)
• Epothilones (ixabepilone)
• Vinca alkaloids (vincristine, vinblastine, vinorelbine)
• Platinum compounds (cisplatin, carboplatin, oxaliplatin)
• Angiogenesis agents (thalidomide)
• Proteasome inhibitors (bortezomib)
Current symptoms of neuropathy: Sensory (numbness and tingling, burning or stabbing pain in hands
or feet, diminished reflexes)
Review medication list (prescription, over-the-counter, and vitamins/herbals)
Pertinent physical examination findings
• Vibration sense with tuning fork
• Proprioception
• Deep tendon reflexes
• Cutaneous sensation
• Muscle strength
• Gait/balance
Note. Based on information from Visovsky & Daly, 2004; Wickham, 2007; Wilkes, 2004.
From “Peripheral Neuropathy” (p. 236), by J.M. Tipton in L.H. Eaton and J.M. Tipton (Eds.), Putting Evidence Into Practice: Improving
Oncology Patient Outcomes, 2009, Pittsburgh, PA: Oncology Nursing Society. Copyright 2009 by Oncology Nursing Society. Reprinted
with permission.

Conclusion
PN is a dysfunction in the peripheral nerve
system and can cause pain, numbness, burning, tingling, and paresthesias in patients
with cancer. The inability to detect PN in the
early stages, clinician difficulties in assessment and diagnosis, and unstandardized
approaches to its measurement can affect the

QOL of patients who may already be devastated by a cancer diagnosis. It is imperative
that oncology nurses be well informed of the
risk factors, pathophysiology, assessment,
prevention, and treatment of PN, as well as
the nursing implications for patients receiving therapy that may potentiate or cause PN,
to prevent further neurologic complications
of the cancer treatment.
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Key Points
• Chemotherapy and radiation therapy can cause PN.
• Drug-induced neuropathies are frequent, and many common medications are known to cause PN. These include aminoglycosides, amiodarone, colchicine, hydralazine, isoniazid, metronidazole, nitrofurantoin, phenytoin, and the statins.
• PN is a dysfunction in the peripheral nerve system and can cause pain, numbness, burning, tingling, and paresthesias in
patients with cancer.
• Neuropathy cannot be reversed.
• Nursing assessment for PN should include hearing tests.
• A comprehensive patient history is important and should include a review of current medications, as well as vitamins and
over-the-counter products, to minimize potential neurologic adverse events.
• Varying PN assessment scales are available for the subjective assessment of PN and its impact on QOL issues for patients,
including physical and role function.
• The Oncology Nursing Society PEP resource on PN includes interventions likely to be effective for PN, as well as those
that are not as effective, which could be important for patient education.
• The oncology nurse’s role is unique in educating patients and their families about PN and holistically managing those
patients who develop or are at risk for developing PN.
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Chapter 27 Study Questions
1. Which of the following chemotherapy agents is NOT often associated with chemotherapyinduced peripheral neuropathy?
A. Taxanes
B. Vinca alkaloids
C. Platinum-based drugs
D. Doxorubicin
2. Which of the following risk factors is NOT associated with the increased development of
chemotherapy-induced peripheral neuropathy?
A. Age younger than 60 years
B. Previous radiation therapy to the spinal area resulting in neurologic damage
C. Preexisting peripheral neuropathy from Charcot-Marie-Tooth disease
D. Concurrent or later use of aminoglycoside antibiotics
3. Symptoms of sensory peripheral neuropathies include all of the following EXCEPT:
A. Tingling.
B. Numbness.
C. Shock-like sensations.
D. Burning.
4. The primary role of the oncology nurse in managing patients with chemotherapy-induced
peripheral neuropathy includes all of the following EXCEPT:
A. Diagnosis of chemotherapy-induced peripheral neuropathy.
B. Careful assessment and monitoring for chemotherapy-induced peripheral neuropathy.
C. Educating the patient about measures to maintain or improve personal safety.
D. Notifying the physician if chemotherapy-induced peripheral neuropathy exists prior to
initiation of a neurotoxic drug.
5. Medications for peripheral neuropathy that have evidence showing effectiveness include
which of the following?
A. Duloxetine and gabapentin
B. Cyclobenzaprine
C. Low-dose opioids with lidocaine
D. Pregabalin

CHAPTER

28

Pulmonary Toxicities
Vickie Connelly Murphy, PA-C, and Vickie Shannon, MD

Introduction

pies, and radiation therapy. The discussion will
include risk factors for lung injury, the pathologic mechanisms of treatment-related lung
damage, where known, and treatment advances
that have emerged in this field.

Significant advancements in cancer treatment strategies over the past 20 years have
included the development of new therapeutic agents within the class of conventional chemotherapies, as well as a rapidly growing class
of novel immunomodulating and moleculartargeted therapies. In addition, new radiation techniques and delivery systems have led
to improvements in the management of radiation-sensitive tumors. Each of these treatment
modalities has the potential to produce clinically significant lung injury. Drug-induced lung
injury (DILI) patterns have increased as new
anticancer agents, and new classes of these
agents, have expanded. Lung injury is a common sequela of radiation therapy to the thorax
for chest wall or intrathoracic malignancies. In
addition to lung toxicities, airway disease associated with infusion reactions is a common
problem during the administration of monoclonal antibody therapies. In many centers,
the administration of cancer drugs is a primary
responsibility of the oncology nursing staff.
Thus, oncology nurses should be able to identify patients at risk, recognize the clinical signs
of lung toxicity, and provide optimal prophylactic measures and symptom management.
This chapter will review clinically important
lung injury patterns associated with conventional chemotherapy agents, targeted thera-

Lung Injury Caused by
Conventional and Targeted
Anticancer Agents
Toxicity to the lungs results in stereotypical
lung injury patterns that may differ both in frequency and intensity, depending on the therapeutic class of the drug (see Table 28-1). While
all patterns of pulmonary injury may be seen
following exposure to both classes of drugs,
vasculopathies, infusion reactions, and pleural effusions are more common following targeted therapies (Barber & Ganti, 2011). Severe
myelosuppression and mucositis leading to
increased risks for opportunistic pneumonias
and aspiration pneumonitis are more often
sequelae of conventional chemotherapy (Guntur & Dhand, 2012; Quinn, Alam, Aminazad,
Marshall, & Choong, 2013). Approximately
10%–20% of all patients treated with antineoplastic therapies may develop some form of
DILI. Estimates may reach 30%–40% (Shannon & Price, 1998; Snyder & Hertz, 1988) following exposure to some agents but was as low
611
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Table 28-1. Patterns of Lung Injury and Suspected Antineoplastic Agents
Lung Injury
Patterns

Conventional
Chemotherapy

Monoclonal
Antibodies

Small Molecule
Inhibitors

Immunotherapies

–

Airway disease with
bronchospasm or
anaphylaxis
Hypersensitivity
pneumonitis

Gemcitabine
Taxanes: paclitaxel/
docetaxel
Cyclophosphamide
Ifosfamide
L-Asparaginase
Cisplatin, carboplatin
Oxaliplatin
Nitrosoureas [carmustine (BCNU), lomustine (CCNU)]
Melphalan
Methotrexate
Pemetrexed
Procarbazine
Topotecan
Liposomal doxorubicin/
daunorubicin
Etoposide/teniposide
Mitomycin C/vinca
alkaloid regimens
Ixabepilone

Most monoclonal
antibodies

Imatinib
Carfilzomib
Temsirolimus
Everolimus
Sunitinib

Bronchiolitis obliterans

Topotecan

Cetuximab
Panitumumab
Trastuzumab

Bortezomib

Thalidomide
Tumor necrosis
factor-7

Nonspecific interstitial pneumonitis
Usual interstitial
pneumonitis
Pulmonary fibrosis

Methotrexate
Gemcitabine
Fludarabine
Cyclophosphamide
Ifosfamide
Temozolomide
Nitrosoureas (BCNU,
CCNU)
Melphalan
Taxanes: paclitaxel/
docetaxel
Mitomycin C/vinca
alkaloid regimens

Rituximab
Cetuximab
Panitumumab
Alemtuzumab
Trastuzumab
Ado-trastuzumab
emtansine

Everolimus
Temsirolimus
Gefitinib
Erlotinib
Sorafenib
Imatinib
Dasatinib
Nilotinib
Bosutinib
Bortezomib
Carfilzomib
Crizotinib
Vandetanib
Idelalisib
Trametinib
Vemurafenib
Ruxolitinib

Thalidomide
Lenalidomide
Pomalidomide
Nivolumab
Ipilimumab
Pembrolizumab

(Continued on next page)
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Table 28-1. Patterns of Lung Injury and Suspected Antineoplastic Agents (Continued)
Lung Injury
Patterns

Conventional
Chemotherapy

Monoclonal
Antibodies

Small Molecule
Inhibitors

–

–

Immunotherapies

Eosinophilic pneumonia

Cyclophosphamide
Oxaliplatin
Cytarabine
Fludarabine
Bleomycin
Etoposide
Teniposide
Taxanes: paclitaxel/
docetaxel
Nitrosoureas (BCNU,
CCNU)
Methotrexate
Procarbazine

Thalidomide
Interleukin-2

Capillary leak/noncardiogenic pulmonary edema

Busulfan
Bleomycin
Cyclophosphamide
Ifosfamide

Cetuximab
Rituximab
Alemtuzumab
Ofatumumab
All-trans-retinoic
acid
Arsenic trioxide

Gefitinib
Erlotinib
Everolimus
Ruxolitinib

Interleukin therapies
Interferon-7

Diffuse alveolar
damage and/or
acute respiratory
distress syndrome
with or without diffuse alveolar hemorrhage

Cyclophosphamide
Ifosfamide
Busulfan
Temozolomide
Oxaliplatin
Bleomycin
Mitomycin C/vinca
alkaloid regimens
Methotrexate
Azathioprine
Cytarabine
Fludarabine
Gemcitabine
Pemetrexed
Zinostatin
Topotecan
Etoposide
Taxanes: paclitaxel/
docetaxel
All-trans-retinoic acid
Arsenic trioxide

Cetuximab
Panitumumab
Bevacizumab
Alemtuzumab
Rituximab
Obinutuzumab
Ofatumumab
Ibritumomab
Trastuzumab
Pertuzumab
Gemtuzumab
Ipilimumab

Gefitinib
Erlotinib
Imatinib
Sorafenib
Vandetanib
Idelalisib
Crizotinib
Ruxolitinib
Everolimus
Temsirolimus
Bortezomib
Ruxolitinib

Thalidomide
Interleukin-2

(Continued on next page)

614

■

CANCER BASICS, SECOND EDITION

Table 28-1. Patterns of Lung Injury and Suspected Antineoplastic Agents (Continued)
Lung Injury
Patterns

Conventional
Chemotherapy

–

Hemoptysis unrelated to diffuse
alveolar hemorrhage/acute respiratory distress syndrome
Pleural effusion

Gemcitabine
Fludarabine
Docetaxel
Cyclophosphamide
Methotrexate
Mitomycin C/vinca
alkaloid regimens
All-trans-retinoic acid
Arsenic trioxide
Procarbazine

Pulmonary hypertension

Bleomycin
Mitomycin C/vinca
alkaloid regimens
Gemcitabine
Nitrosoureas (BCNU,
CCNU)

Thromboembolism

Tamoxifen

Monoclonal
Antibodies

Small Molecule
Inhibitors

Bevacizumab
Alemtuzumab
Rituximab
Pazopanib

–

Panitumumab

Imatinib
Dasatinib > bosutinib
> nilotinib
Ponatinib

–

Dasatinib

Bevacizumab
Ponatinib
Pazopanib
Crizotinib

Sunitinib

Immunotherapies
Interleukin-2
Tumor necrosis
factor
Interferon-7

Thalidomide
Interleukin-2
Interferon-7

–

Thalidomide

Note. Based on information from Camus, Bonniaud, et al., 2004; Camus, Fanton, et al., 2004; Camus, Kudoh, et al., 2004; Dabydeen et
al., 2012; Dy & Adjei, 2013; Ryu, 2010; Shannon & Price, 1998; Sleijfer, 2001.

as 9.5% in a recent study of drug-induced acute
lung injury (Dhokarh et al., 2012). This susceptibility to drug-induced injury relates, in part,
to the fact that the lungs receive the entire
blood supply and thus have greater exposure
to potentially toxic agents than other organ systems. The pathogenesis of DILI is poorly understood. Cytokine release, recruitment of inflammatory cells, and oxidative injury due to the
release of oxygen free radicals have been implicated in direct injury to the type II pneumocytes and the alveolar capillary endothelium.
In addition, drug-induced activation of lym-

phocytes and alveolar macrophages results in
cell-mediated lung injury. Finally, impairment
of alveolar wall repair caused by epidermal
growth factor receptor (EGFR) inhibition on
type II pneumocytes is a more recently implicated cause of lung injury (Sleijfer, 2001; Vahid
& Marik, 2008).
Risk factors for DILI vary with the different
drug classes and include older age, cumulative
dose, concomitant or sequential radiation therapy, high oxygen administration, prior lung
injury, and the use of multidrug regimens (see
Figure 28-1). These factors significantly influ-
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Figure 28-1. Risk Factors for Drug-Induced
Lung Injury
•
•
•
•
•
•

Older age (> 65 years)
Cumulative dosage of drug
Concomitant or sequential radiation therapy
High inspired oxygen administration
Prior lung disease
Multidrug regimens

Note. Based on information from Merrill, 2016; Rovirosa &
Valduvieco, 2010.

ence disease occurrence, severity of the injury,
and latency periods between drug exposure
and clinical symptoms (Barber & Ganti, 2011;
Guntur & Dhand, 2012; Ryu, 2010).
The clinical manifestations of DILI are nonspecific. Nonproductive cough, low-grade
fevers, hypoxemia, and dyspnea are common
presenting symptoms, which may progress
insidiously over several weeks to two months
after drug exposure. Late-onset manifestations,
occurring two months to years after completion of the drug, have been described following
exposure to bleomycin, busulfan, cyclophosphamide, gemcitabine, mitomycin C, and the
nitrosoureas (Bacakoğlu et al., 2003; Barber &
Ganti, 2011; Cooper, White, & Matthay, 1986a,
1986b; Sostman, Matthay, & Putman, 1977;
White & Stover, 1984). Wheezing, with or without a concomitant rash, may signal a hypersensitivity reaction. The lung examination often is
clear, although bibasilar rales may be auscultated, particularly in the setting of pulmonary
fibrosis. Clinical manifestations vary with the
individual agents. Symptoms may develop following the first or subsequent treatment cycles
(Guntur & Dhand, 2012; Ryu, 2010; Sostman et
al., 1977; Vahid & Marik, 2008).
Other than drug rechallenge, no specific
diagnostic tests or pathognomonic histopathologic findings exist to establish the diagnosis of
DILI. Recrudescence of clinical signs and symptoms following challenge testing, which involves
the administration of small doses of the impli-
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cated agent after a period of drug withdrawal,
establishes the diagnosis. This approach to diagnosis, however, is not recommended, particularly when a conventional chemotherapy agent
is the suspected culprit, because of unpredictable and sometimes severe adverse reactions.
The diagnosis of DILI thus relies on the temporal association between drug exposure and
the development of lung injury, the presence
of a recognized clinical pattern following exposure to a drug that is a known or suspected culprit, and the exclusion of competing diagnoses
that may mimic DILI, such as infection, aspiration pneumonitis, radiation injury, acute lung
injury/acute respiratory distress syndrome
(ARDS), pulmonary edema, and cancer relapse
(see Figure 28-2) (Camus, 2004; Camus, Bonniaud, et al., 2004; Camus, Fanton, Bonniaud,
Camus, & Foucher, 2004; Camus, Kudoh, &
Ebina, 2004).
Radiographic patterns of DILI are variable.
Infiltrates are most often bibasilar or peripheral
and may be alveolar, interstitial, or mixed. Pleural effusions and focal nodular consolidations
that mimic tumor involvement have also been
described. A decrease in diffusing capacity for
carbon monoxide (DLCO) may represent the
initial and only derangement upon pulmonary
function testing. In advanced cases, a restric-

Figure 28-2. Clinical Clues to Drug-Induced
Lung Injury
• Temporal association between drug exposure and
development of lung injury
• Recognition of clinical pattern of lung injury typically
associated with individual agent
• Exclusion of competing diagnosis (i.e., infection,
aspiration, pneumonitis, radiation injury, acute lung
injury, acute respiratory distress syndrome, pulmonary edema, and cancer relapse)
• Improvement of lung injury with drug withdrawal
• Provocative testing with drug rechallenge (not recommended with most agents)
Note. Based on information from Merrill, 2016; Rovirosa &
Valduvieco, 2010.

616

■

CANCER BASICS, SECOND EDITION

tive lung defect may be seen. Airflow obstruction has also been described, particularly following taxane and monoclonal antibody therapies
(Akoun, Milleron, Cadranel, & Mayaud, 1992;
Hirsch et al., 1996; Quinn et al., 2013).
Withdrawal of the drug is required in most
cases. Corticosteroids may decrease symptoms
of DILI in steroid-responsive lung injury patterns, such as hypersensitivity pneumonitis,
eosinophilic pneumonia, and bronchiolitis
obliterans with organizing pneumonia (BOOP).
In patients with glucocorticoid-responsive lung
disorders and signs of severe acute, subacute,
or progressive pulmonary toxicity (dyspnea at
rest, decrease in oxygen saturation below 90%
or more than 4% below baseline), systemic corticosteroid therapy should be considered. Prednisone or its equivalent, dosed at 40–60 mg
daily, is generally used, although no evidencebased guidelines for corticosteroid therapy in
this setting exist. Intravenous methylprednisolone is preferred for patients on mechanical ventilation or those with impending respiratory failure. Steroids are typically tapered
over one to three months, depending on the
response to therapy. Any decision to reintroduce the offending agent must be based on the
individual drug, the severity of the toxicity reaction, and the availability of alternative therapies
(Guntur & Dhand, 2012).

itate association of these drugs with their clinical
presentations. These clinical syndromes are discussed in the following sections.

Specific Clinicopathologic
Syndromes

Interstitial Pneumonitis

The clinical and histopathologic presentation
of DILI is highly variable from one therapeutic class of drugs to the next. In addition, individual agents within a certain therapeutic class
may induce similar patterns of lung injury with
widely varying frequencies. Individual drug toxicities may be confined to the pulmonary interstitium, alveoli, pleura, pulmonary circulation,
or airways, or, alternatively, may involve multiple
intrathoracic structures. Organization of potentially toxic drugs by clinical syndromes may facil-

Interstitial Lung Disease
Interstitial lung disease (ILD) consists of
widely varied histopathologic patterns of interstitial pneumonitis, which have varying clinical
presentations and response to steroids. Interstitial pneumonitis may progress to pulmonary fibrosis. Nonspecific interstitial pneumonitis is the most common form of drug-induced
ILD. Symptoms of dry cough, pleuritic chest
pain, low-grade fever, and progressive dyspnea
may develop insidiously over weeks to several
months following drug exposure (Matsuno,
2012). Pleural based, lower lobe predominant, ground glass attenuations, reticular lines,
mosaic patterns, and small nodules are common radiographic findings, which may develop
well after clinical symptoms. Several forms of
drug-induced ILD, including nonspecific interstitial pneumonitis, hypersensitivity pneumonitis, and eosinophilic pneumonia, tend to
be steroid responsive. However, progression
to end-stage, potentially fatal fibrotic lung disease, despite drug withdrawal and corticosteroid therapy, has been described following all
histologic forms of interstitial lung disease.

Bleomycin-induced interstitial pneumonitis
(BIP) occurs in up to 20% of treated patients,
typically 4–10 weeks after bleomycin administration (Jules-Elysee & White, 1990; Schwaiblmair
et al., 2012; Yousem, Lifson, & Colby, 1985).
Risk factors for BIP include advanced age (older
than 70 years), uremia, and multiagent therapy.
Increased risk of toxicity has been described
with a cumulative dose greater than 400 U. BIP
may progress to respiratory failure associated
with diffuse alveolar damage and ARDS. Concomitant or sequential radiation therapy also
may potentiate BIP. Importantly, the use of high
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inspired oxygen administration even months or
years after bleomycin exposure has been associated with BIP (Donat & Levy, 1998; Schwaiblmair et al., 2012; Sleijfer, 2001). This association has been largely anecdotal, and questions
remain regarding the threshold dose of oxygen,
the duration of oxygen therapy, and the latency
period between bleomycin and high oxygen
exposure that confer an increased risk. General
recommendations for supplemental oxygen in
bleomycin-exposed patients include close monitoring with titration to achieve oxygen saturations at or above 89%–92% (Schwaiblmair et al.,
2012). Monitoring the DLCO with pulmonary
function testing is generally recommended for
patients with known lung disease or abnormal
lung function at baseline and as the cumulative
dose of bleomycin approaches 400 U. Although
reductions in DLCO are considered early markers of BIP, threshold cutoffs for drug withdrawal
based on declining DLCO have not been established. Drug withdrawal is recommended for
symptomatic patients and patients with changes
suggestive of BIP on imaging studies (see Figure 28-3). Withdrawal of bleomycin also should
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be considered among patients with declining DLCO values of 30%–60% below baseline
(Donat & Levy, 1998; Schwaiblmair et al., 2012;
Sleijfer, 2001). Steroid therapy may be helpful
early in BIP but is of no proven benefit during
the fibrotic stages of the disease.
Other conventional chemotherapy agents
that have been commonly associated with
interstitial pneumonitis include 1,3-bis(2chloroethyl)-1-nitrosourea (BCNU), busulfan, gemcitabine, methotrexate, procarbazine,
cyclophosphamide, and the taxanes (paclitaxel, docetaxel). Busulfan and methotrexate are unique in their predilection for upper
lobe–predominant interstitial pneumonitis and
fibrosis. Late presentations of interstitial pneumonitis, occurring two months to years after
drug exposure, have been described following
cyclophosphamide, busulfan, bleomycin, mitomycin C, and BCNU and gentamycin therapies. Pulmonary fibrosis is a common sequela
of late lung injury, which may progress to progressive respiratory failure and death. BCNUrelated lung injury is dose related, with higher
rates of toxicity seen when cumulative doses

Figure 28-3. Bleomycin-Induced Lung Injury

Fatal bleomycin-induced lung injury in a 25-year-old woman who underwent surgery for a fractured femur under general anesthesia. Bleomycin-based chemotherapy for Hodgkin lymphoma was completed 4 months prior. Autopsy
showed diffuse alveolar damage and fibrotic lung disease.
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of the drug exceed 1,500 mg/m2. Pneumothorax and pulmonary fibrosis involving predominantly the middle and upper lobes have been
reported years after BCNU exposure (Matsuno,
2012; Shannon & Price, 1998).
Interstitial pneumonitis has also been
described
following
molecular-targeted
therapies, including mammalian target of
rapamycin (mTOR) inhibitors (everolimus,
temsirolimus); EGFR inhibitors (gefitinib,
erlotinib, cetuximab, panitumumab); multikinase angiogenesis inhibitors (sorafenib);
the HER2 inhibitor trastuzumab; Bcr-Abl
inhibitors (imatinib, dasatinib, nilotinib,
bosutinib); proteasome inhibitors (bortezomib, carfilzomib); the ALK inhibitor crizotinib; the c-Met inhibitor tivantinib; and
immunomodulatory agents (thalidomide,
lenalidomide, pomalidomide, nivolumab, ipilimumab). Asymptomatic changes on chest
imaging studies following targeted therapies
are common, although fulminant respiratory failure, particularly following rituximab,
EGFR inhibitors, and mTOR inhibitors, has
been well described (Dabydeen et al., 2012;
Duran et al., 2014; Gartrell et al., 2014;
Maroto et al., 2011). Symptoms, when they
do occur, typically develop within two to six
months following therapy. Common symptoms include dry cough, dyspnea, and fever.
For some patients with asymptomatic changes
on chest imaging studies, continued therapy
without dose interruption and close surveillance with high-resolution computed tomography scans are reasonable. The approach to
symptomatic patients is guided by the grade
of pneumotoxicity, which may include dose
modification or interruption, with or without the institution of corticosteroid therapy
(Montani et al., 2012). In patients with rapidly progressive disease, worsening symptoms
despite steroid therapy or dose reduction, or
severe symptoms at presentation, withdrawal
of the culprit agent is indicated. Hospitalization and high-dose steroids (at least 2 mg/
kg/day of prednisone or its equivalent) is rec-

ommended for these patients, with a gradual
taper after symptoms improve (Dy & Adjei,
2013).

Hypersensitivity Pneumonitis
The syndrome of hypersensitivity pneumonitis comprises dyspnea, dry cough, and
rash occurring three to four weeks following repeated drug exposure. Symptoms may
wax and wane without adjustments in therapy. Unlike nonspecific interstitial pneumonitis, patients with hypersensitivity pneumonitis
commonly present with upper lobe–predominant disease. Poorly formed granulomas and
bronchoalveolar lavage lymphocytosis are
common histopathologic findings. Among the
drugs associated with hypersensitivity pneumonitis, methotrexate is the most well studied. Hypersensitivity pneumonitis has been
reported following oral, IV, intrathecal, and
intramuscular routes of methotrexate administration, sometimes associated with hilar adenopathy and pleural effusions. These findings,
coupled with histologic evidence of ill-defined
granulomas, should raise suspicion for methotrexate-related lung disease. Favorable outcomes with complete resolution of clinical
signs and symptoms following drug withdrawal
and steroid therapy occur in most cases of
early-stage disease.

Bronchiolitis Obliterans With
Organizing Pneumonia
BOOP has been attributed to certain antineoplastic agents, as well as a rare complication of allogeneic hematopoietic stem cell
transplantation. In both settings, the clinical and radiographic presentations are similar. Patchy, peripheral, migratory pulmonary
opacities, tree-in-bud pattern with centrilobular nodules, and linear opacities are described
in both settings, rendering determination of
exact causal associations difficult (see Figure
28-4). Agents including bleomycin, busul-
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Figure 28-4. Bronchiolitis Obliterans With Organizing Pneumonia

Biopsy-proven bronchiolitis obliterans with organizing pneumonia in a 63-year-old man treated with cyclophosphamidebased chemotherapy for non-Hodgkin lymphoma (A). A repeat computed tomography scan of the chest (B) performed
3 weeks later showed marked improvement in the lung lesions after a 3-week course of steroid therapy.

fan, BCNU, cyclophosphamide, methotrexate, thalidomide, bortezomib, cetuximab,
panitumumab, and interferon gamma have
been implicated as potential causes of druginduced BOOP (Shannon & Price, 1998).
Patients typically respond well to corticosteroid therapy along with withdrawal of the
offending agent.

Eosinophilic Pneumonia
Fludarabine,
interleukin-2,
infliximab,
methotrexate, and bleomycin are the most frequent offending agents in the setting of acute
eosinophilic pneumonia. Elevated eosinophils
in peripheral blood and on bronchoscopic
lavage fluid, along with radiographic findings
of homogeneous opacities with a predilection
for the peripheral lungs and upper lobes, suggest the diagnosis. A reverse pulmonary edema
pattern is highly suggestive of eosinophilic
pneumonia. Other agents that have been implicated in the development of eosinophilic pneumonia include cyclophosphamide, busulfan,
oxaliplatin, gemcitabine, etoposide, thalidomide, interleukin-2, the nitrosoureas (BCNU,

lomustine [CCNU]), and the taxanes (paclitaxel, docetaxel). Symptom resolution with
drug withdrawal and corticosteroid therapy has
been reported; however, progression to ARDS
and respiratory failure may occur, despite therapy.

Noncardiogenic Pulmonary Edema
Drug-induced noncardiogenic pulmonary
edema (NCPE) is characterized by a bland pulmonary capillary leak syndrome, which is typically unrelated to drug dosage or duration
of therapy. Common radiographic findings
include a central bat-wing pattern or bilateral
peripheral airspace disease with air bronchograms. Unlike cardiogenic pulmonary edema,
Kerley B lines, cardiomegaly, and vascular
redistribution are rare. Anticancer agents most
often implicated in the development of NCPE
include bleomycin, busulfan, cyclophosphamide, the molecular-targeted agents (cetuximab, erlotinib, gefitinib), the antilymphocyte monoclonal antibodies (alemtuzumab,
ofatumumab, rituximab), the mTOR inhibitors (everolimus, temsirolimus), and interleu-
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kin therapies (see Figure 28-5). Symptoms are
typically self-limited, although NCPE leading to
ARDS has been described. Drug withdrawal,
supplemental oxygen, and diuresis typically
result in a rapid response and recovery. Cytokine storm with associated NCPE is referred
to as differentiation syndrome, which is characterized by potentially fatal NCPE and ARDS. This
can be particularly associated with patients
undergoing induction therapy for acute promyelocytic leukemia with all-trans-retinoic
acid (ATRA) or arsenic trioxide therapies.
De-escalation of drug dose rather than drug
withdrawal along with systemic steroid therapy has been associated with successful resolution of toxicity in patients with mild to moderate forms of this syndrome (Luesink & Jansen,
2010; Rogers & Yang, 2012). Ruxolitinib, a

novel JAK1 and JAK2 inhibitor, causes a cytokine rebound reaction that may lead to lifethreatening NCPE and ARDS. The preemptive
use of corticosteroids and supportive therapy
may mitigate this reaction (Beauverd & Samii,
2014; Tefferi, Litzow, & Pardanani, 2011). Diffuse alveolar hemorrhage is typically seen as a
sequela of alveolar-capillary membrane injury
and thus is a common sequela of ARDS/diffuse alveolar damage. Occasionally, bland
alveolar hemorrhage has been described in
the absence of diffuse alveolar damage following rituximab and alemtuzumab therapy
(Sachdeva & Matuschak, 2008; Tefferi et al.,
2011). Massive and sometimes fatal bleeding
has been reported during bevacizumab therapy for treatment of central airway tumors
(Sandler, 2007).

Figure 28-5. Interleukin-2–Induced Noncardiogenic Pulmonary Edema

A 57-year-old man developed severe dyspnea 24 hours following cycle 1 of interleukin-2 (IL-2) therapy for malignant
melanoma. Chest radiograph and computed tomography scans of the chest 24 hours later demonstrated diffuse alveolar infiltrates with small bilateral pleural effusions. These findings, along with the absence of Kerley B lines and normal
cardiac silhouette, are consistent with noncardiogenic pulmonary edema, which was thought to be IL-2 induced.
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Pleural Disease
Drug-induced pleural disease is most frequently seen after treatment with methotrexate,
docetaxel, gemcitabine, azathioprine, interleukin-2, ATRA, and interferon gamma chemotherapies. The reaction presents as pleural effusions with or without pulmonary infiltrates and
may resolve spontaneously following drug withdrawal. The benefit of steroid therapy in druginduced pleural disease has not been established
(Shannon & Price, 1998). Pleural fibrosis has
been described as a late manifestation of cyclophosphamide, BCNU, and bleomycin toxicity.
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Figure 28-6. Massive Pulmonary (Saddle)
Embolus

Pulmonary Vascular Disease
Drug-induced vasculopathies, including
thromboembolism and pulmonary hypertension, have been described following the use
of conventional and targeted cancer therapies. Increased rates of thromboembolism
have been reported following tamoxifen therapy. Thromboembolic events with rates ranging from 14%–43% have been reported among
recipients of thalidomide-based chemotherapy
given in combination with steroids, doxorubicin, or BCNU (Procopio et al., 2014; Sandler,
2007; see Figure 28-6). The vascular endothelial growth factor inhibitors, bevacizumab, sunitinib, and sorafenib, also are associated with
thromboembolic events (Procopio et al., 2014;
Sandler, 2007).
Thromboembolism causing significant clot
burden within the pulmonary vasculature may
lead to pulmonary hypertension, which is typically transient. Persistent pulmonary hypertension may occur as a result of drug-induced
pulmonary arterial hypertension (PAH) and
drug-related pulmonary veno-occlusive disease.
Severe PAH has been reported following treatment with dasatinib, a Bcr-Abl tyrosine kinase
inhibitor. Dasatinib-induced PAH may be only
partially reversible in most cases after drug
withdrawal. Immediate drug withdrawal without rechallenge is recommended once PAH is
suspected (Abratt & Morgan, 2002; Godinas et

Massive pulmonary (saddle) embolism (arrows) in
a patient treated with thalidomide and steroids for
malignant melanoma.

al., 2013; Montani et al., 2012). Other chemotherapy drugs with potential PAH risk include
interferon and zinostatin. Zinostatin is a novel
antitumor antibiotic that may cause hypertrophy of the pulmonary vasculature wall, leading to PAH. Bleomycin and BCNU have been
implicated in the development of fibrous obliteration of pulmonary venules and small pulmonary veins, leading to pulmonary venoocclusive disease and persistent pulmonary
hypertension.

Drug-Induced Airway Disease and
Infusion Reactions
Severe bronchospasm following concurrent
or sequential administration of a vinca alkaloid and mitomycin therapy has been reported
(Dyke, 1984; Rivera, Kris, Gralla, & White, 1995).
Drug-induced bronchospasm more often occurs
as a consequence of infusion reactions. Intravenous infusion of many of the conventional anti-
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neoplastic therapies and virtually all monoclonal antibody therapy may trigger infusion
reactions. Infusion reactions may represent
allergic, immunoglobulin E–mediated, type I
anaphylaxis reactions (carboplatin, oxaliplatin,
and L-asparaginase) or, alternatively, may occur
as nonallergic anaphylactoid reactions due to
cytokine release (most monoclonal antibodies). Individual patients may have a higher rate
of infusion reactions and more severe reactions
depending on certain risk factors (see Figure
28-7). The clinical manifestations range from
simple dry cough, dyspnea, and wheezing to
anaphylaxis with associated hypoxia, hypotension, and death. Both the drug and the vehicle
in which the drug is formulated may be implicated in the development of some infusion
reactions. For example, paclitaxel, teniposide,
and ixabepilone are formulated in Kolliphor®
EL, formerly Cremophor® EL, which is highly
allergenic and thought to be responsible for
inducing the infusion reaction. Docetaxel and
etoposide are both formulated in polysorbate
80 and may trigger similar allergic responses.
Standard prophylaxis with histamine receptor
antagonists and steroids prior to taxane administration has reduced the incidence of taxaneinduced bronchospasm from 30% to 2% (Markman, 2003). However, breakthrough infusion
reactions may occur despite prophylaxis.

Figure 28-7. Factors That May Increase the
Risk of Infusion Reactions
•
•
•
•
•
•
•

History of asthma or atopy
Iodine or seafood allergies
Concomitant use of beta-adrenergic blockers
Concurrent autoimmune disease
Higher than standard drug doses
Newly diagnosed, chemotherapy-naïve patients
Patients with hematologic malignancies (e.g., mantle cell lymphoma, chronic lymphocytic leukemia,
small lymphocytic leukemia)
• Previous exposure to the inciting drug
Note. Based on information from Vogel, 2010.

The National Cancer Institute proposed grading criteria for cytokine release infusion reactions in 2006 (Camus, 2004: Camus, Bonniaud,
et al., 2004; Camus, Fanton, et al., 2004; Camus,
Kudoh, et al., 2004; see Table 28-2). Most, but
not all, of the infusion reactions caused by
monoclonal antibody infusions tend to be nonallergic and are associated with milder (grade
1–2) symptoms. Anaphylactic reactions following infusion with this group of drugs do occur,
particularly during rituximab, trastuzumab,
alemtuzumab, cetuximab, and gemtuzumab
administration, but are less frequent than those
following some conventional chemotherapy
infusions. Allergic infusion reactions tend to
occur early, within the first few minutes of the
infusion, whereas nonallergic infusion reactions
may occur later, typically within 30–120 minutes after starting the infusion. Cytokine release
tends to diminish and symptoms subside as the
tumor burden shrinks with additional cycles of
therapy. Therefore, in contrast to type I allergic reactions, after some monoclonal antibody
infusions, a brief cessation of therapy followed
by initiation of antihistamines and resumption
of therapy with adjustments in the monoclonal antibody infusion rate may be an acceptable
approach in the management of mild cytokine
release reactions. Immediate withdrawal of the
offending agent is generally recommended following a type I anaphylactic reaction. Reintroduction of the offending agent following an anaphylactic reaction is discouraged.
The initial severity of an anaphylactic reaction does not predict its outcome. Mild reactions may progress rapidly to life-threatening
cardiovascular or respiratory failure. Intravenous infusion of many of the cancer agents
is the responsibility of most oncology nurses.
Thus, the ability to identify the signs and symptoms of infusion reactions and a working knowledge of preventive measures and the acute
management of these events by the oncology
nursing team are mandatory. Infusion centers
and facilities that administer oncology agents
should always be prepared with mandatory
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Table 28-2. Grading Criteria and Suggested Interventions for Infusion Reactions and
Hypersensitivity Reactions
Grade

Signs/Symptoms

Treatments/Interventions

Outcome

1

Mild dry cough, transient flushing,
mild rash, low-grade fever
(< 38°C [100.4°F])

Drug interruption not indicated;
no intervention indicated

Usually good

2

Sustained flushing, urticaria, dyspnea, fever > 38°C (100.4°F)

Interrupt infusion, promptly institute medical interventions including administration of antihistamines, nonsteroidal anti-inflammatory drugs (NSAIDs), narcotics, IV fluids, and steroids; continue medications for 24–72
hours.

Usually prompt response to medical interventions

3

Symptomatic bronchospasm with
or without urticaria, parenteral
medication(s) indicated, allergyrelated edema/angioedema or
hypotension

Initiate antihistamines, NSAIDs,
narcotics, IV fluid resuscitation,
vasopressors, steroids, glucagon, and bronchodilators if indicated; continue medications for
24–72 hours.

Poor response to treatment;
symptom recurrence with
resumption of therapy; hospitalization usually indicated for
clinical sequelae such as renal
impairment, hypotension, or pulmonary infiltrates

4

Anaphylaxis; life-threatening
symptoms

Hospitalize the patient with intensive care; implement ventilator
or vasopressor support as indicated; administer antihistamines,
NSAIDs, narcotics, IV fluid resuscitation, vasopressors, steroids,
glucagon, or bronchodilators as
indicated.

Early withdrawal of agent and initiation of supportive care may
improve outcome.

Note. Based on information from Camus, 2004: Camus, Bonniaud, et al., 2004; Camus, Fanton, et al., 2004; Camus, Kudoh, et al.,
2004; Vogel, 2010.

supplies, equipment, medications, and a thoroughly trained staff. All of the nursing staff
should be familiar with written emergency protocols. Standing orders for emergent treatment
of infusion reactions are prudent and may
reduce critical delays in treatment while waiting for the clinician’s order. Delays in recognition of the signs and symptoms of anaphylaxis
may result in increased morbidity and mortality. Because infusion reactions may be delayed
by several hours after infusion, close monitoring during and for several hours following drug
infusion is critical.

Supportive therapy for infusion reactions
may include epinephrine, fluid resuscitation, dopamine, glucagon, histamine agents,
and bronchodilators. Systemic corticosteroids have been shown to improve symptoms,
decrease the duration of a reaction, and prevent biphasic (recurrent) reactions, but they
are of no benefit in the acute management
of anaphylaxis (Brown, Mullins, & Gold,
2006). Close surveillance with monitoring of
vital signs every 15 minutes is recommended.
Patients should be observed for at least four
hours after resolution of symptoms. Length-
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ier observations are advised for some patients,
depending on the risk factors for interstitial
pneumonitis and the severity of the reaction.
Up to 20% of patients may develop a recrudescence of bronchospasm (biphasic episode)
within 8–72 hours of successful treatment.
Rates of biphasic reactions tend to be highest among patients with initial severe reactions. Recurrent symptoms may be as severe
as or worse than the initial event. No specific
protocols for the length of inpatient observation have been established, but having longer
observation periods for individuals with severe
initial reactions seems reasonable. Recurrence of symptoms also may occur if the halflife of the rescue medication is shorter than
that of the offending agent. Oncology nurses
must be familiar with these factors and incorporate them into their treatment strategies.
Figure 28-8 lists other observations that are

Figure 28-8. Recommended Components
of Nursing Documentation for Drugs With
Potential Infusion Reactions
1. Preassessment
a. Exact times of drug administration
b. Drug dosage
c. Prior exposures to each agent, if any
d. Cycle number
e. Infusion rates
2. During infusion
a. Initial symptoms and course of progression
b. Symptom onset relative to drug administration
c. Symptom duration and severity
d. Need for therapeutic intervention response to
therapy, including specific intervention and timing of response to therapy
3. After infusion
a. Close observation with documentation of the
duration of the observation period following
drug exposure
b. Need for extended periods of observation or
escalation of care
c. Follow-up instructions to the patient and family
for continued careful observation and timing of
delayed reactions
Note. Based on information from Vogel, 2010.

important in nursing documentation of infusion events. At discharge, patients and families should be educated regarding the need
for close observation and immediate reporting of any suspicious delayed symptoms to the
medical team.

Other Clinicopathologic Syndromes
The development of noncaseating granulomas is a rare manifestation of DILI that
may be indistinguishable from sarcoidosis. Conventional antineoplastic agents
that have been implicated in the development of this disorder include methotrexate, procarbazine, sirolimus, and interferon
(Marzouk, Saleh, Kannass, & Sharma, 2004;
Sybert & Butler, 1978). Recent reports of sarcoid-like reactions following exposure to the
immunomodulating agents, ipilimumab and
nivolumab, have been described (Ortega &
Drabkin, 2015). Drug withdrawal may result
in disease regression.

Radiation-Induced Lung Injury
Radiation-induced lung injury (RILI) is the
most common dose-limiting complication following thoracic radiation and chemoradiation
regimens. The precise incidence of clinically
significant lung toxicity is unknown. Radiation
pneumonitis and radiation fibrosis represent
the acute and late phases, respectively, of RILI
and are the most frequent forms of radiation
toxicity.
Classic radiation pneumonitis is predictable
and dose dependent, with the injury confined
to the irradiated lung field. Factors that influence the appearance and severity of RILI may
be divided into those associated with radiation
delivery, such as total radiation dose, dose per
fraction, volume of irradiated lung, and beam
characteristics and arrangements, and clinical factors, including preexisting lung disease,
underlying poor pulmonary reserve, prior radi-
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ation therapy, multimodality regimens, and
rapid steroid withdrawal. Radiation injury is
rarely seen following radiation doses less than
20 Gy but occurs at increased rates once the
dose exceeds 40 Gy (see Figure 28-9) (Marks et
al., 2003; Movsas, Raffin, Epstein, & Link, 1997;
Rovirosa & Valduvieco, 2010).
Symptoms of fever, dry cough, dyspnea, and
pleuritic chest pain typically develop insidiously within one to three months and peak
at three to four months after initial radiation therapy. Certain radiation-sensitizing
drugs, such as mitomycin, cyclophosphamide,
vincristine, doxorubicin, bleomycin, gemcitabine, the taxanes, and actinomycin D, may
potentiate the severity of radiation injury or
shorten the latency period between radiation
exposure and the development of RILI (Phillips, 1992).
Depending on the degree of lung injury,
generalized malaise and weight loss may
develop with disease progression. Early radiographic changes include diffuse haze with
indistinct vascular margins within the irradiated field. As the injury evolves, patchy areas
of consolidation with air bronchograms may

Figure 28-9. Factors Associated With
Radiation-Induced Lung Injury
•
•
•
•
•
•
•
•
•
•
•
•
•

Total dose of radiation
Dose per fraction
Time-dose factor
Type of radiation (conventional, intensity modulated,
stereotactic body)
Volume of lung irradiated
Radiation portals and beam arrangements and
characteristics
Preexisting fibrotic lung disease
Underlying pulmonary reserve
Prior radiation therapy
Rapid steroid withdrawal
Multimodality regimens
Radiation-sensitizing chemotherapy agents
Possible genetic susceptibility

Note. Based on information from Merrill, 2016; Rovirosa &
Valduvieco, 2010.
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coalesce and lead to well-demarcated areas
of volume loss, linear densities, and bronchiectasis within the treatment portals (see
Figure 28-10). Spontaneous pneumothoraces may occur as sequelae of RILI. Ipsilateral
pleural effusions also occur, typically within
six months of completion of radiation therapy. Late effusions, occurring one to five years
after completion of thoracic radiation, have
also been reported. On examination, these
effusions are cytologically negative and frequently demonstrate only reactive mesothelial cells. The effusions are typically small and
asymptomatic, although dyspnea and pleuritic chest pain have been described. Radiation injury to the pulmonary vasculature has
rarely been implicated in the development of
pulmonary veno-occlusive disease. Pulmonary
hypertension resulting from this form of radiation injury tends to be recalcitrant and irreversible. Other rare complications of thoracic
radiation include BOOP and eosinophilic
pneumonia. Both entities have been described
following breast irradiation and are characterized by migratory pulmonary opacities occurring one to three months after completion of
radiation therapy. A prior history of asthma
or atopy and the presence of blood or tissue
eosinophilia help to support the diagnosis.
The opacities may occur outside of the irradiated field and tend to be steroid responsive
(Cornelissen et al., 2007; Cottin et al., 2004).
The physical examination may be normal or,
alternatively, may reveal nonspecific rales, a
pleural rub, or dullness to percussion. An erythematous rash that outlines the radiation
port may be seen; however, this does not correlate with the occurrence or severity of radiation pneumonitis. Pulmonary function testing also may be normal. With significant lung
injury, a restrictive defect with reductions in
the DLCO is seen. These findings, when they
occur, typically develop two to three months
after completing radiation therapy and may
progress over time with the development of
pulmonary fibrosis.
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Figure 28-10. Radiation Fibrosis

Radiation fibrosis 1 year following radiation to the right hilar area for treatment of metastatic sarcoma. Notice the rightsided volume loss with well-demarcated linear densities (white arrows) that outline the radiation treatment portal. Traction bronchiectasis also is seen. Multiple metastatic lesions are noted, with the largest one overlying the right lower
lobe (gray arrows).

The diagnosis of radiation pneumonitis is
based on the onset of symptoms and signs relative to completion of thoracic radiation, the
presence of compatible radiographic changes,
and the exclusion of competing diagnoses.
Mimickers of RILI include infection, druginduced pneumonitis, and tumor progression. Computed tomography is more sensitive
than conventional chest radiographs in detecting the subtle lung changes following radiation treatment and correlate with the phase of
lung injury. Bronchoscopy may be helpful in
excluding competing diagnoses such as infection or tumor. In cases that are clinically atypical for RILI, transbronchial biopsies may be
useful; however, no histopathologic changes
are pathognomonic for RILI.
Radiation fibrosis develops in virtually all
patients with radiation exposures of 40 Gy or
greater regardless of clinical manifestations
of pneumonitis. This late phase of RILI usually is radiographically apparent by six months

and stabilizes over the ensuing one to two years
after thoracic irradiation (Quinn et al., 2013;
Rovirosa & Valduvieco, 2010).
Newer strategies for radiation therapy,
including conformal therapy and intensitymodulated radiation therapy, have been developed to deliver adequate doses to the tumor
while limiting exposure to normal lung. However, these newer radiation modalities and
delivery systems can cause lung injury. The typical well-demarcated area of consolidation that
conforms to the radiation treatment field associated with conventional radiation therapy may
not be as obvious with the newer modalities,
which renders diagnosis more difficult (Liao,
Travis, & Tucker, 1995; Quinn et al., 2013; Rovirosa & Valduvieco, 2010).
Radiation recall pneumonitis describes a
rare inflammatory reaction that is confined to
a previously irradiated field and is triggered
by the administration of certain chemotherapy and targeted agents. The inflammatory
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response may occur within several weeks of
exposure to the inflammatory trigger, which
may be months to years following completion
of radiation therapy. The clinical presentation
of radiation recall pneumonitis includes dry
cough, fever, and dyspnea, accompanied by
ground-glass opacities and areas of consolidation that conform to the prior radiation treatment portal. Taxane- and anthracycline-based
therapies are the most frequent inciting agents.
Other drugs, including gemcitabine, etoposide, vinorelbine, trastuzumab, and erlotinib,
also have been implicated in the development
of this disease (Ding, Ji, Li, Zhang, & Wang,
2011; Lee et al., 2014; Onal, Abali, Koc, & Kara,
2012; Schwarte, Wagner, Karstens, & Bremer,
2007). This type of pneumonitis occurs shortly
after administration of the inciting antineoplastic agent, which can be weeks to months following completion of radiation therapy. Standard
treatment includes withdrawal of the precipitating agent. Systemic corticosteroid therapy
has been tried with varied success. Successful
reintroduction of the inciting agent has been

■

627

described (Ding et al., 2011; Schwarte et al.,
2007).

Conclusion
Careful assessment of potential respiratory toxicities in patients receiving radiation
therapy, chemotherapy, or biologic therapy
is important for early detection and intervention. A variety of symptoms associated with pulmonary toxicities can occur early or years after
therapy. Radiographic changes due to chemotherapy can occur in a classic diffuse reticular
pattern as ground-glass opacities and are usually bilateral. Early radiographic changes due
to radiation therapy appear as diffuse haziness
and ground-glass opacification, whereas later
changes occur as infiltrate or dense consolidation that corresponds to the region of radiation exposure. With targeted therapies, the
radiographic changes range from diffuse bilateral lung infiltrates to normal findings. Physical examination results can include dyspnea

Key Points
• Oncology nurses should be able to identify patients at risk, recognize the clinical signs of lung toxicity, and provide optimal
prophylactic measures and symptom management.
• The most common toxicities following targeted therapies are vasculopathies, infusion reactions, and pleural effusions.
• The pulmonary clinical manifestations of cancer treatment–associated infusion reactions range from simple dry cough,
dyspnea, and wheezing to anaphylaxis with associated hypoxia, hypotension, and death. Both the drug and the vehicle in
which the drug is formulated may be implicated in the development of some infusion reactions.
• Patients who received methotrexate, docetaxel, gemcitabine, azathioprine, interleukin-2, ATRA, and interferon gamma chemotherapies should be monitored for drug-induced pleural disease.
• Cytokine release associated with monoclonal antibody infusion tends to diminish and symptoms subside as the tumor burden shrinks with additional cycles of therapy.
• RILI is the most common dose-limiting complication following thoracic radiation and chemoradiation regimens.
• A variety of chemotherapy (bleomycin, busulfan, chlorambucil, cyclophosphamide, doxorubicin, ifosfamide, methotrexate,
mitomycin, vinblastine, and vincristine) and targeted therapies (alemtuzumab, bevacizumab, cetuximab, rituximab, and
trastuzumab) are predisposed to radiation pneumonitis.
• Radiation recall pneumonitis describes a rare inflammatory reaction that is confined to a previously irradiated field and is
triggered by the administration of certain chemotherapy and targeted agents.
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and nonproductive cough to moist rales, pleural friction rub, and tachypnea with cyanosis.
The authors would like to acknowledge Dawn
Camp-Sorrell, RN, MSN, FNP, AOCN®, for her contribution to this chapter that remains unchanged
from the first edition of this book.
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Chapter 28 Study Questions
1. Which of the following patient characteristics increases the likelihood of the patient being
diagnosed with a pulmonary toxicity related to cancer therapy?
A. Cumulative dose of chemotherapy to date is less than the lifetime dose
B. History of secondhand smoke
C. 71 years of age
D. Male gender
2. A person receiving radiation to the chest is most likely to experience which of the following
with the development of a pulmonary toxicity?
A. Onset of symptoms within 10–15 minutes after completing the treatment
B. Development of symptoms six weeks after completing radiation therapy
C. High-grade fever since treatment seven days ago with nasal congestion
D. Asymptomatic with dry cough
3. Match the following pulmonary toxicity risk factors with their treatment type or types:
A. Preexisting pulmonary disease

1. Chemotherapy

B. Age

2. Radiation

C. High concentration of oxygen (> 35%)

3. Targeted therapies
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Introduction

older adults tend to shift their goal orientation toward maintenance and loss prevention,
while younger adults tend to focus on growth
goals (Ebner, Freund, & Baltes, 2006). All of
these adaptive strategies can lead to a personal
paradigm shift changing individuals’ beliefs
about themselves and their world. The strategies are used to minimize physical, psychological, and social changes that develop in mid-life
and older age. Accommodation of preferences,
most common at a later age, may account for
high life satisfaction reported by older adults
even in the face of circumstances generally
regarded as highly aversive, such as a cancer
diagnosis (Friedman & Ryff, 2012; Rothermund & Brandstädter, 2003; Rustoen, Moum,
Wiklund, & Hanestad, 1999).
Cancer is a major life stressor that can disrupt
the lifestyles and routines of all involved. Preexisting factors within the family unit related to
life cycle changes influence the struggle that
families face in adjusting to a cancer diagnosis. Most family members have some ongoing
life stressors that relate to their role in the family. For the patient, physical symptoms, changes
in responsibilities, financial issues, and diminished social interactions are factors that contribute to stress within the couple. Families often
need to deal with many disease-related stressors in addition to other stressors that are part of

As people age, they experience physical,
intellectual, and psychosocial changes associated with their developmental life stage. A lifespan perspective suggests that adults experience a series of gains and losses across the life
span (Baltes, 1987, 1997). Gains are more pronounced in young adulthood and tend to be
balanced in middle adulthood; in later adulthood, the losses exceed the gains (Orth, Maes,
& Schmitt, 2015). Efforts to balance gains and
losses in different life domains are essential
to personal development over the life span.
When a person’s own resources are insufficient
to solve a problem, strategies such as seeking
information or acquiring new skills are used. If
these strategies are insufficient to improve the
situation, emotional responses such as hopelessness, resignation, or depression can follow as a result of blocked goals (Brandtstädter
& Renner, 1990). As adults age, they also use
accommodation as a way to neutralize problems.
Accommodation includes a psychological
reorientation, which consists of people adjusting their aspiration levels, revising goals to be
consistent with abilities, realigning priorities,
and performing a cognitive reappraisal of their
life (Schmutte & Ryff, 1997). Middle-aged and
635
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the developmental life cycle. These age-related
stressors exist concurrently and can affect the
family’s ability to adjust to illness. Researchers
have found that older age was related to fewer
daily stressors, which, in turn, was related to less
negative affect, which may influence the way
patients and families respond to a cancer diagnosis (Charles et al., 2010).
Couples face developmental changes related
to their stage in life, including a redistribution of role and power between the partners
that can affect the balance in their relationship (Rowland, 1990). Families actively work
to develop new patterns of functioning as they
age and thus adapt to their new circumstances.
Most family members have unresolved concurrent stress related to their role within the family. With the addition of new stressors related
to illness, prior strains may become more pronounced. Because people’s needs and stressors change across the life span, information
about the time at which cancer occurs and the
treatment consequences that interfere with or
threaten developmental tasks provides insight
for nurses into the psychological issues that
may develop during the diagnosis, treatment,
and recovery periods.

Early Adulthood (Ages 20–39)
Early adulthood is a life stage in which the
individual explores the adult world and seeks a
comfortable fit between self and society. A key
developmental task of this stage is achievement
of intimacy and closeness to others, particularly
sexually. During this stage, youthful plans are
pursued, jobs and careers are begun, and future
advancement plans are mapped out. This is a
period filled with much satisfaction in terms
of sexuality, family life, creativity, and occupational advancements (Levinson, 1986). This
same time period is also filled with much stress
as young adults enter marriage, begin parenthood, and assume financial obligations. Erikson (1963) has referred to this stage as intimacy

versus isolation. A mature sexual relationship is
an important part of this stage, and the inability
to achieve this relationship results in isolation
and threatens goal attainment (Erikson, 1963).
A cancer illness at this time can dramatically
affect the young adult’s ability to form and sustain close relationships, to achieve career goals,
and to maintain independence (Rowland,
1990). Feelings of vulnerability and a lack of
a secure, healthy future can interfere with the
establishment of relationships. Family development related to forming and maintaining close
relationships, commitment to each other, and
achievement of work goals can be affected, all
of which can have a deleterious effect on selfesteem. Cancer treatment can affect physical
appearance and compromise fertility (Smith
et al., 2013). Because cancer treatment often
necessitates dependence on others, the young
adult’s self-esteem can be further threatened.
This increased dependence can result in anger
and frustration (Rowland, 1990).
In a large study (N = 398) of cancer survivors, younger survivors were at greater risk for
mood disturbance and reported higher levels
of anxiety and depression than an age-matched
comparison group (Costanzo, Ryff, & Singer,
2009). Similarly, in another study of individuals
with chronic illness, disruption in lifestyle was
greater in the younger participants, contributing to higher depressive symptoms (Devins,
1993). Healthcare providers need to be vigilant
for symptoms of depression in young patients
and survivors.
Research in young cancer survivors (mean
age of 32 years) has shown that they believed
that their experience with cancer made their
family relationship closer, which enhanced
their potential parenting skills (Schover,
Rybicki, Martin, & Bringelsen, 1999). Sixty percent of study participants wanted to be a parent, yet 58% did not want to leave a spouse with
young children to raise alone, thus creating a
dilemma. Interestingly, in this study, although
men were chosen because their cancer treatment was likely to impair fertility, only 60%
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had any memory of a healthcare provider discussing fertility before cancer treatment. Fewer
recalled being given the option of banking
sperm (51%), and still fewer had a discussion
about health risks to children conceived after
treatment (26%). Only 43% of the men in this
study were given information about the risk of
cancer for their children.
Infertility was a source of distress for all survivors but was greater in those who were childless
at the time of treatment (Schover, Brey, Lichtin, Lipshultz, & Jeha, 2002; Williams, 2013).
Patients often noted that the topic of infertility
was not discussed with them prior to treatment
(Morrow et al., 2014). Some participants worried about the potential risk to their children of
inherited cancer or birth defects. Women worried that pregnancy would increase the chance
of cancer recurrence. A small number of
women were concerned that cancer treatment
effects would result in a high-risk pregnancy
(Schover et al., 1999). In a large study (N =
523) of young adults, results showed that more
than 50% reported that cancer had a negative
impact on plans for having children (Bellizzi
et al., 2012). Young female survivors of breast
cancer have indicated a desire for more information on coping with the psychosocial distress following treatment and for recommendations to rehabilitative care to address this need
(Takahashi, 2014). Healthcare providers need
to make a concerted effort to disseminate information and support resources for these young
survivors who experience a variety of issues
related to interpersonal relationships, sexuality, fertility, and even employment.
Research has shown that young adult
patients with cancer have a need to meet with
other young people with cancer (Kurtz, Given,
Given, & Kurtz, 1994). Developmentally, the
need for social connection is strong during
this stage. Some research has shown that social
activity in one’s 20s affects socialization such as
emotional closeness in later life (Carmichael,
Reis, & Duberstein, 2015). Younger adults
have reported that their quality of life is some-
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what compromised as a result of cancer and
its treatment (Monteiro, Torres, Morgadinho,
& Pereira, 2013). They often miss experiences
common in this age group, such as dating,
leaving home, and establishing independence
(D’Agostino, Penney, & Zebrack, 2011). Identity development is a key component of health
development in young adults. To minimize the
disruption caused by cancer, it is important for
young adults to stay connected with their peers.
Same-age peers may help young adult patients
with cancer to develop coping skills that lead
to positive health behaviors. In addition, seeing others who have had similar experiences
survive treatment and form meaningful friendships may promote social and psychological
well-being.
In a large longitudinal study (N = 148) of
caregivers of patients with cancer, young female
caregivers (younger than age 50) reported
higher levels of negative impact on their schedule secondary to role strain (work outside
the home, household chores, and child rearing) (Nijboer et al., 2000). Other studies have
shown that younger caregivers are more vulnerable in terms of mental health and psychological well-being (Mor, Allen, & Malin, 1994;
Vinokur, Threatt, Vinokur-Kaplan, & Satariano, 1990). Younger caregivers face multiple
responsibilities inherent with younger families
and, consequently, may experience a greater
impact on their schedule. The social and economic consequences related to lost wages coupled with increasing expenses can be devastating, resulting in depression and anxiety. Some
research has shown that the burden experienced by younger caregivers was somewhat mitigated by support from their network of friends
(Kurtz et al., 1994).
In summary, a cancer illness during young
adulthood threatens young adults’ ability to
form close relationships, achieve career goals,
and maintain independence. Young caregivers
have more role strain and are at risk for developing psychological distress. Social and economic consequences of a cancer illness during
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young adulthood can lead to increased anxiety,
depression, anger, and frustration (Rowland,
1990) (see Table 29-1).

Middle Adulthood (Ages 40–59)
Middle adulthood is characterized by the
achievement of personal goals. During middle
age, the adult serves an important role in the
family and workplace, sharing knowledge and
wisdom with young people by drawing on previous life experiences (Erikson, 1963). While
some aspects of physical functioning decline,
such as physical strength, many cognitive functions peak (Ryff, 1995). In addition, psychological variables such as self-confidence and

self-mastery also peak during this stage. Fewer
financial responsibilities and a higher earning capacity result in more economic stability
for some couples, whereas others experience
an increased financial strain related to educational expenses of college-bound children. In
addition, many couples worry that they do not
have enough money saved in preparation for
retirement.
Personal accomplishments are frequently
recognized and rewarded in middle adulthood. Baltrusch, Seidel, Stangel, and Waltz
(1988) referred to this age as the first phase of
aging, which begins around age 50. During this
phase, a transition from biologic tasks (such
as fathering or birthing and rearing children)
and social tasks (such as marriage and finding

Table 29-1. Developmental Tasks and the Effects of a Cancer Illness
Developmental
Stage

Developmental Tasks

Threats Created by a Cancer Diagnosis

Early adulthood
(ages 20–39)

Intimacy versus isolation
Achievement of intimacy
Formation of mature sexual relationships
Pursuance of careers
Occupational achievement
Stress related to marriage and parenthood
Increased financial obligations

Ability to form close relationships
Ability to maintain career goals
Ability to maintain independence

Middle adulthood (ages
40–59)

Achievement of personal goals
Peaking of cognitive and psychological variables
Launching of adult children
Responsibilities to aging parents

Ability to continue work
Forced early retirement
Financial insecurity
Disruption of sexual relationship

Young-old (ages
60–74)

Establishment of new life goals after retirement
Increased marital satisfaction
Development of comorbid conditions
Fulfillment of retirement dreams

Interruption of life plans
Decreased sense of security for future
Emotional distress in spousal caregiver

Old-old (age 75
and older)

Physical, social, psychological, and economic
changes
Demands on individuals’ ability to respond to
changes in health
Tendency to minimize degree of threat from illness

Decreased mobility
Increased loneliness
Physically more compromised by treatment

Note. Based on information from Arber & Evandrou, 1993; Baltrusch et al., 1988; Erikson, 1963; Harden et al., 2002, 2006; Keller, Leventhal, & Larson, 1989; Keller, Leventhal, Prohaska, et al., 1989; Kurtz et al., 1994; Kutner et al., 1992; Levinson, 1986; Mellon, 2002;
Mor et al., 1994; Newman & Newman, 1999; Northouse et al., 2000; Rowland, 1990; Ryff, 1995; Woods & Lewis, 1995.
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a job) is beginning. For many couples, children are maturing and leaving home, leading
to fewer responsibilities around the house, an
increased desire for companionship, and possibly new levels of intimacy and sexual desire.
Some couples find the increased time together
stressful as they work to renew their relationship.
A significant challenge of middle age is effectively responding to the additional responsibilities related to caring for aging parents while still
being involved with teenaged or young adult
children. People in this stage are characterized
by taking care of things and managing the negative and positive occurrences they face (Levinson, 1986). While they are the senior members
in the workforce, concurrently they are beginning to prepare for the next phase of life.
The occurrence of an illness during ages
50–64 may force early retirement and produce
financial hardships, as well as feelings of anger,
frustration, and loss of professional identity
related to being cheated of a full career and
a healthy retirement (Harden, Northouse, &
Mood, 2006; Kelly, 2004; Nishigaki et al., 2007).
Despite the fact that some people are retiring
earlier than in previous generations, work continues to be a major source of social status, selfesteem, and social contact, as well as financial
well-being. Some people find it necessary to
return to work following retirement to supplement their retirement income. People who are
forced to leave their employment before they
are ready may experience a variety of reactions,
such as happiness, sadness, anger, or depression (Arber & Evandrou, 1993). Psychological issues and physical changes associated with
aging can threaten self-image, and self-image
can be further threatened by a diagnosis of
cancer. Downing et al. (2015) found that adults
aged 55–65 years reported poorer quality of life
than adults older than 65 years diagnosed with
cancer, possibly related to prior expectations of
relatively good health during this time period.
Middle-aged adults also were more likely to
report unmet needs related to emotional and
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family problems (Parry, Lomax, Morningstar, &
Fairclough, 2012).
In a longitudinal study (N = 48) of women
(mean age of 43 years) with chronic illness,
including breast cancer, researchers found that
the illness affected marital adjustment, which,
in turn, affected family life, parent–child relationships, and family functioning (Woods &
Lewis, 1995). Further, they found that in a
breast cancer population (mean age of 54
years), an interrelationship existed between
the women’s level of adjustment and their husband’s adjustment; if women experienced emotional distress, so did the husband. A cancer
illness frequently brought changes in sexual
relationships, which were sometimes related
to physical dysfunction and sometimes to clinical depression. Working through the effects
of these changes within couples and restoring
some level of intimacy is an added challenge in
the survival phase for couples.
In a large study (N = 112) looking at the
effect of symptom burden on patients, the
researchers found that many in the sample
experienced a loss of dignity (“feeling like I am
no longer who I was”) related to the number of
symptoms they were experiencing (Vehling &
Mehnert, 2014). Feelings of loss of dignity were
associated with hopelessness and the desire
to hasten death (Monforte-Royo, Villavicencio-Chávez, Tomás-Sábado, & Balaguer, 2011).
Dignity-conserving care and interventions may
help preserve patients’ integrity and counter
feelings of worthlessness in this age group.
Kent et al. (2012) found that health information needs varied by age, with the greatest
need in the younger group of survivors (participants ranged from younger than age 50 to
older than age 80). This study was a survey of
1,197 survivors more than five years from the
original diagnosis. More than half of the survivors expressed a desire for more information
about side effects and symptoms, tests and treatments, health promotion, and interpersonal/
emotional needs. Findings indicated that needs
were similar across cancer sites. Greater infor-
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mation need was associated with poorer mental well-being. Further, findings suggested that
despite the number of years since diagnosis,
survivors had lingering questions related to
their cancer and its treatment. Healthcare providers need to provide survivors with the information and tools needed to maintain good
long-term health.
In a mixed design study of caregivers of
autologous bone marrow transplant recipients, caregivers reported continued caretaking responsibilities one to six years following
transplantation, which included physical, emotional, and monitoring care of the survivor in
addition to the caregiver’s work and childcare
responsibilities (Boyle et al., 2000). These caregivers reported a continued need for support
for themselves but found that the availability
of support decreased over time. In this same
study, when caregivers’ expectations of the survivor’s “return to normal” were not met, frustration and emotional distress increased. Caregivers found that the end of treatment brought
anxiety as well as relief. The survivors were
physically and emotionally weakened, and the
caregivers often were not prepared for the continued need for assistance, which left the caregivers overwhelmed and stressed. Research
shows that spouses of cancer survivors continued to experience intrusive thoughts 18 months
after treatment (Baider, Koch, Esacson, & DeNour, 1998). Distress in this group was higher
for the spouses than for the survivors.
Some caregivers have expressed concern
about being the sole provider for the family. Researchers have reported that disability
among cancer survivors is common, with nearly
16.8% of working-age cancer survivors reporting an inability to work (Hewitt, Rowland, &
Yancik, 2003). This created added strain on
the caregiver. Some caregivers felt trapped in
their current job because of the need for continued insurance benefits. Others purposefully took different jobs to get better or supplemental insurance coverage (Hewitt et al., 2003;
National Cancer Institute, 2003).

In summary, a cancer illness during middle adulthood threatens the middle adult’s
sexual relationships and self-esteem, as well as
the ability to achieve personal goals and financial security. Caregivers continue to care for
patients’ physical and emotional needs into
survivorship. Intrusive thoughts about cancer often continue following the completion
of treatment, leading to higher stress levels
in caregivers. The inability to reach personal
goals and establish financial stability was a
source of personal disappointment to couples
in this age group. Research has found that the
social and economic consequences related to
lost wages coupled with increasing expenses
of treatment can result in depression and anxiety (Mor et al., 1994). A cancer illness during this developmental phase can have significant financial consequences and threats to
self-esteem. Anger, frustration, and depression
can result from forced early retirement (see
Table 29-1).

Young-Old (Ages 60–74)
The second phase of aging begins with
retirement and includes establishing new life
goals for the remainder of life (Baltrusch et al.,
1988). Adults in this stage face mortality issues,
and they must come to terms with their life as
it was, as it is, and with what remains. Reminiscing takes place as people review their life
to make sense of it, to enable them to accept
their current life, and to prepare them to focus
on the present and future. While purpose and
personal growth may decrease with age, environmental mastery and positive relations tend
to increase with age (Ryff, 1995). Some aspects
of perceived control decline, such as control
over children or physical functioning, whereas
others, such as marital satisfaction, increase in
later adulthood. A perceived lack of control has
been associated with increased stress and poor
immune system functioning (Lachman, 2001).
Although fewer critical events occur in late
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adulthood, those that do are associated with
greater stress (Baltrusch et al., 1988).
In their mid-60s and early 70s, most adults
have entered retirement and a transitional status. They may review the past successes and failures of their life as they adjust to new roles.
Many view retirement as a welcome relief from
the day-to-day stress of the work environment.
However, for others, retirement is a stressor
that challenges self-esteem and causes feelings of uselessness and depression because
of the lack of a job, a lack of a defined role,
and decreased income (Newman & Newman,
1999). Changes in social interactions can lead
to loneliness. While many adults in this stage of
life continue to experience good health, concurrently they are beginning to experience
the physical changes related to aging and the
development of comorbid conditions. Couples
in this life stage often look forward to fulfilling
their dreams for retirement and quality time
together. A cancer diagnosis disrupts plans for
the idyllic retirement. Fears about becoming
dependent and having to ask for help further
threaten self-esteem. Fear of being left alone
can create anxiety for the spouse.
In a large study of cancer survivors (N = 123)
and their families (N = 246) (mean age of 65
years), families continued up to six years after
treatment to express concern about the survivor dealing with long-term effects of treatment
(Mellon, 2002). Families found that the treatment severely debilitated the survivor. Treatment was harsh, and the survivor had no internal resources left to manage the long lasting
side effects. Recovery was a slow process that
many survivors had not anticipated. Adult children were a source of support for survivors in
this age group (Mellon, 2002). Research in
couples living with prostate cancer found that
treatment and side effects caused interruptions
in their life (Harden et al., 2002). Plans for
travel during retirement were disrupted or put
on hold. Worry about recurrence was constant
for many; others expressed a decreased sense
of future security (Harden et al., 2006). Can-
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cer survivors who were women were more likely
than men to have unmet needs related to financial issues, whereas prostate cancer survivors
were more likely to express concerns related to
physical problems and personal control, especially related to inability to control urine and
lack of sexual function (Burg et al., 2015).
Nijboer et al. (2000) found that older caregivers (older than 65 years) experienced caregiving as less negative over time because it
caused less disruption to their schedule. However, a study by Northouse, Mood, Templin,
Mellon, and George (2000) of a colon cancer
population (mean age of 61 years) found that
spouses reported more emotional distress than
their partners. Furthermore, spousal caregivers
experiencing negative role adjustments directly
affected patient role adjustment.
Some research indicates that couples in
the young-old group felt this life stage was a
“good age” to be able to manage a cancer illness (Harden et al., 2006). Retirement meant
they could come and go as needed for treatment and could rest if they wanted. Additionally, couples felt satisfied with the things they
had accomplished in life. Accommodation of
preferences most common in middle and late
adulthood may account for high life satisfaction
reported by older adults in the face of adverse
living circumstances (Schmutte & Ryff, 1997).
Furthermore, research showed that patients in
this age group had better mental quality of life,
higher self-efficacy, and less negative appraisal
of illness than patients who were younger or
older (Harden et al., 2008).
In summary, a cancer illness during the
young-old developmental phase may have
less psychological impact related to feelings
of accomplishment for the completion of life
tasks and less disruption of schedules. Debilitating treatment effects may result in changes
in socialization and feelings of loneliness for
patients and caregivers. Fear of being left alone
may increase caregiver anxiety, resulting in disrupted rest patterns. A cancer illness during
this developmental phase may have less neg-
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ative psychological effect on the patient but
cause higher levels of caregiver distress (see
Table 29-1).

Old-Old (Age 75 and Older)
Recognizing that the span of years in late
adulthood is varied, researchers have begun to
explore differences within this older age group,
proposing that old age is not one but several phases (Smith, 2001). Biogenetic, health,
and personal life factors create differences
within this age span. Baltes (1998) referred
to a “fourth age” and defined it as beginning
at the chronologic age where 50% of the person’s birth cohort has died. At this point, biologic factors are predominant in the aging process. Within the life span, the fourth age is a
phase that creates a great demand on individuals’ ability to respond to changes in their
health. As a person ages, the time needed for
adaptation or recovery increases. Baltrusch et
al. (1988) also referred to the age beginning at
about 75 years and lasting until death as a separate phase of aging. During this period, the
adult loses a certain amount of independence
and autonomy. Individuals in this phase often
experience many physical, social, psychological, and economic changes.
Studies of aging and illness report that
older individuals are increasingly vulnerable
to illness and are correspondingly less able to
recover (Keller, Leventhal, Prohaska, & Leventhal, 1989). These beliefs may result in tendencies by older adults to minimize the degree
of threat and avoid seeking information about
disease either because they are fearful of the
outcome or because they believe these conditions are inevitable and must be accepted as
part of life. Studies have shown that older survivors report fewer unmet needs, which may be
related to the tendency to minimize the effects
of illness or the tendency to focus on non–
cancer-related problems (Burg et al., 2015).
Confusing symptoms of aging with symptoms

of illness can cause older adults to view their
symptoms as a natural consequence of aging
and, therefore, to discount symptoms. Many
older adults accept physical decline as part of
the aging process and actually expect to feel
some degree of ill health as normal (Keller,
Leventhal, & Larson, 1989; Luggen, 1998; Rowland & Bellizzi, 2014). This often leads to a
delay in seeking treatment.
As couples move into the mid-70s and beyond,
they begin to experience a greater decline in
physical abilities, resulting in increased susceptibility to illness, greater difficulty in managing complex medical regimens or medication
schedules, and less adaptability to unfamiliar
environments and treatment (Rowland, 1990).
Challenges related to dealing with chronic illness and impairments in physical, sensory, and
cognitive function have a pervasive impact on
managing daily routines. As people age, their
ability to adapt to declining health may reach
a critical limit. How a person manages an illness may depend on his or her ability to compensate for changes related to both cancer and
old age (Esbensen, Swane, Hallberg, & Thomé,
2008). A recent study showed a strong reciprocal relationship between functional limitations
and quality of life in patients with cancer aged
75 years and older (Hamama-Raz, Shrira, BenEzra, & Palgi, 2015). The main finding was that
the oldest patients with low quality of life were
at the highest risk of a decline in functional
status. Functional status represents the ability
to accomplish essential functions of daily life.
Healthcare providers need to be especially vigilant with older patients because of this relationship and the ramifications it can have on tolerance to cancer therapy. Furthermore, receiving
help from their adult children has been associated with lower quality of life (Esbensen,
Thomé, & Thomsen, 2012). Although the help
is appreciated, this reversal in roles from providing help to the adult children to receiving
help often is associated with functional decline,
which has a negative effect on quality of life
(Esbensen et al., 2012; Harden et al., 2006).

Chapter 29. Developmental Life Stage Issues

In addition, social contact often is decreased
in the old-old group because of decreased
mobility and the death of family and friends,
which can lead to loneliness. The strain of
dealing with the effects of chronic illness, agerelated frailty, functional impairment, and
social losses can stress older adults. The mobility patterns common in American society
increase the likelihood that adult children live
a distance from the aging person and therefore
are unable to provide support on an ongoing
basis (Boyle & Engelking, 1993).
Researchers have demonstrated that age
affects a person’s perception of illness (Keller,
Leventhal, Prohaska, et al., 1989; Steverink,
Westerhof, Bode, & Dittman-Kohli, 2001).
Older adults are less likely than middle-aged
adults to express emotion related to illness.
Longevity appears to prepare older adults for
loss and disappointment in later life. Deimling,
Kahana, Bowman, and Schaefer (2002) found
that increasing age had a protective effect on
psychological distress related to a cancer diagnosis. They postulated that people at age 80
were less concerned with the likelihood of
recurrence and consequently less distressed.
Research has demonstrated that older people
tend to be health optimists, having more favorable health perceptions than objective physical
data can support (Berg & Upchurch, 2007; Kutner et al., 1992). Because of these perceptions,
older people tend to use different reference
points to rate their overall feelings of health
and health-related satisfaction. These attitudes
by older adults have affected researchers’ ability to detect the effects of illness on the quality
of life in the older population.
Quality-of-life studies in patients with newly
diagnosed cancer found that older adults
reported better quality of life in all scales tested
(Kutner et al., 1992). They viewed their health
as good in the presence of overt pathology. Earlier research by Mor et al. (1994) found that
older patients with cancer exhibited fewer and
less severe psychosocial problems than younger
patients with cancer. Older patients were more
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physically compromised than younger patients,
perhaps related to comorbid conditions; however, social disruption related to needing assistance and adhering to intensive treatment
protocols and burden on caregivers was less
prevalent and less intense in older patients.
The passage of time may mitigate the negative
effect of cancer on patients and their families.
As people age, the fear of recurrence may represent less of a threat than it does for a younger
family.
When the patient experiences a reduction
in energy level and difficulty in bending, lifting, and walking that restricts activities of daily
living and instrumental activities of daily living related to treatment, the partner is the first
to take an active part in compensating for the
shortcomings in an effort to maintain life as it
was before treatment (Jakobsson, Hallberg, &
Lovén, 1997). Couples in a long-standing relationship rely on each other to meet daily challenges and maintain independence. Care of an
ill or disabled spouse is a role frequently taken
on in old age. Some spouses find this role fulfilling, whereas others find it stressful. Spouses
report a sense of responsibility by virtue of marriage to fulfill this role.
Cancer prevalence increases with age, with
people older than age 65 accounting for 60% of
newly diagnosed cases and 70% of cancer deaths
(Berger et al., 2006), yet research in older adults
is limited and often excludes patients older than
age 70 (Johnson, 2011). Effects of cancer treatment in older adults can vary widely, yet it would
be erroneous to assume that a cancer diagnosis
in older adults will not evoke a range of feelings
similar to those experienced by a younger person (Kane, 1991). Healthcare providers need
to consider the health literacy of older patients
in communications and printed materials, as
older patients tend to have lower health literacy,
which may have an effect on their interactions
with providers (Johnson, 2011). Much research
is still needed to understand how age is related
to psychological health and recovery in this age
group.
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In summary, a cancer illness during the oldold developmental phase may have fewer negative effects on patients. As people age, they
often use different reference points related to
overall feelings of health and expect the development of comorbidities as part of the aging
process. Consequently, they are less concerned
about recurrence, resulting in less psychological distress. However, the treatment for cancer
is more difficult to manage, recovery is slower as
a result of weakened physical and psychological
reserves, and fatigue is a factor that affects both
social relationships and engagement in pleasurable activities. Because of their advanced
age and the responsibilities of caregiving, oldold spousal caregivers are at risk for immediate
and long-term negative effects on their physical
and psychological health (see Table 29-1).

Conclusion
Patients with cancer and their families face
many disease-related stressors in addition to
other stressors that are part of the developmental life cycle. These age-related stressors exist
concurrently and can affect a family’s ability to
adjust to illness. Information about the time at
which cancer occurs and the treatment consequences that interfere with or threaten developmental tasks enables understanding of the
psychological and quality-of-life issues that may
develop during the diagnosis, treatment, recovery, and survivorship periods. Understanding
the developmental life stage at which cancer
occurs can help healthcare providers identify
needs specific to the patient and the family at
the time of care.

Key Points
• A life-span perspective suggests that adults experience changes across their life span that requires them to adjust their
individual beliefs about themselves and their world.
• Adults use adaptive strategies to minimize physical, psychological, and social changes that develop in mid-life and older age.
• Cancer is a major life stressor that can disrupt the lifestyles and routines of all involved.
• A cancer illness during young adulthood can dramatically affect individuals’ ability to form and sustain close relationships,
achieve career goals, and maintain independence, resulting in feelings of vulnerability and insecurity about their future that
can interfere with the establishment of relationships.
• Young adults who are childless at the time of a cancer diagnosis need to discuss the topic of infertility with their healthcare providers to diminish their distress.
• Middle-aged adults aged 55–65 years report poorer quality of life than older adults and are more likely to report unmet
needs related to emotional and family problems.
• Symptom burden in middle-aged adults can lead to feelings of loss of dignity associated with feelings of hopelessness
and even a desire to hasten death, making interventions designed to counter these feelings of worthlessness important.
• A cancer illness during the young-old developmental phase (ages 60–74) may have less psychological impact related to
feelings of accomplishment for completion of life tasks, but debilitating treatment effects may result in changes in socialization and feelings of loneliness for patients and caregivers.
• The oldest patients (age 75 years and older) who have low quality of life are at the highest risk for decline in functional status related to weakened physical and psychological reserves and fatigue.
• Because cancer affects people in various developmental life stages, understanding the life stage at which cancer occurs
can help healthcare providers identify needs specific to the patient and the family at the time of care.
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Chapter 29 Study Questions
1. Having few daily stressors and less negative effect resulting from a cancer diagnosis is most
common in which of the following age groups?
A. Early adulthood
B. Middle adulthood
C. Young-old
D. Old-old
2. Healthcare providers need to be vigilant for symptoms of depression in all patients with cancer, but in which of the following age groups is it more likely?
A. Early adulthood
B. Middle adulthood
C. Young-old
D. Old-old
3. Young adults who have a cancer diagnosis have expressed which of the following? (choose
all that apply)
A. Closer relationships with family as a result of the cancer diagnosis and treatment
B. Fear of being left alone
C. Decline in physical abilities
D. Concerns about infertility and future childbearing
4. Adapting to the challenges of a cancer diagnosis is most difficult for which of the following age groups?
A. Early adulthood
B. Middle adulthood
C. Young-old
D. Old-old
5. A cancer illness during middle adulthood primarily has which of the following effects?
A. Threats to ability to form close relationships, achieve career goals, and maintain independence
B. Few negative effects such as psychosocial distress related to cancer treatment and reccurence
C. Threats to achievement of personal goals, financial security, and self-esteem
D. Changes in socialization and unfulfilled dreams
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Ethical Issues
Teresa A. Savage, PhD, RN, and Lisa Anderson-Shaw, DrPH, MA, MSN

Introduction

ues; beneficence—the idea that treatments and
providers should act in ways that are of benefit; nonmaleficence—to act in a way to minimize or avoid harm; and justice—which can
take many forms but usually means that the just
allocation of healthcare resources is based on
need and the expected outcome (Beauchamp
& Childress, 2013). For example, based on the
just allocation of resources, aggressive lifesaving care might not be justified for a patient with
end-stage cancer who is already in the dying
process.
Another decision-making approach is looking at the overall utility of a treatment for a
patient. If the outcome of a specific treatment
is thought to be of benefit to the patient, the
treatment has utility; if it is not thought to be
of help or benefit, it does not have utility and
therefore should not be applied. Patients or
family members sometimes insist on treatment
that may not offer any benefit and may be causing significant morbidity, but they do not want
to “give up” on the quest for a cure.
A third bioethics analytical approach that
often is used is called the four topics analysis. This method sorts key elements of a specific case into four topics: medical indications,
patient preferences, quality of life, and contextual features. The medical indications and
patient preferences are the most important factors, but considerations of quality of life from
the patient’s perspective and other contextual

Ethics, bioethics, clinical ethics, medical ethics, nursing ethics, morality—numerous terms
are used to describe the foundation of decision making in the healthcare arena. Although
all the terms listed can be used to describe
the same process, this chapter will use the
term bioethics. Bioethics is defined as “the ethical issues in health and the delivery of health
care” (Bosek & Savage, 2007, p. 446). Nursing
has always had at its very core the desire to help
maintain health, improve health, or alleviate
the suffering of human beings. This obligation
to help also may be seen as the obligation to do
good (i.e., beneficence).
However, in nurses’ attempts to do good,
advances in technology and pharmacology also
make it possible for them to do harm to their
patients. How, then, do clinicians make decisions or help their patients make informed
choices about their own health care that take
into account the benefits and burdens of treatment options to arrive at the “right” decision?
Many theories and models of decision
making in bioethics can assist providers and
patients when faced with difficult decisions
with no clear-cut answer. One frequently used
approach is the application of specific principles to the specific situation. These principles
include autonomy—the ability of an individual
to make decisions consistent with his or her val649
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features enter into the process as well (Jonsen,
Siegler, & Winslade, 2015). Many other theories, tools, and approaches are available to help
healthcare providers with difficult situations,
and these come from various disciplines, such
as philosophy, theology, literature, and psychology (see Table 30-1). It is important to remember that whatever tools or processes are used,
the task is “to foster a range of ethical skills and
sensitivities, and . . . to deepen understanding
of the context of ethical decision making” in
the clinical context (McCarthy, 2006, p. 164).

Nurses’ Role
Nurses, in general, take care of and are with
people often at their most vulnerable times,
when they are sick, healing, disrupted, and
dying. They interact not only with patients but
also with their family, friends, and loved ones.
In doing so, nurses learn much about patients’
lives, problems, treatments, healthcare decisions, and maybe even how they wish to live
and die.
In oncology, nurses provide care in a variety of settings, including acute care hospitals,
clinics and outpatient areas, homes, emergency departments, and palliative care and hospice settings. Nurses practice at various levels
of care, including advanced practice nursing.
Because nurses are positioned in a role with
patients and their families that often allows
more time to get to know them more personally, nurses at all practice levels and settings
have a unique ethical role in the care of patients
with cancer. One very important role for oncology nurses at all levels is to educate patients and
families and facilitate the use of advance directives for health care for all patients. This will
be discussed in more depth later in the chapter, and the authors highly encourage using
advance directives as a communication tool
for difficult conversations. Patients often wait
for the provider to raise the issue of advance
care planning, yet in many cases, providers wait

Table 30-1. Approaches to Decision Making
Approach

Primary Elements

Principles of biomedical ethics
(principlism) (Beauchamp & Childress,
2013)

Autonomy, beneficence,
nonmaleficence, and justice

Utilitarian/consequence-based

Greatest good for the greatest number
Balance of good and bad
outcomes

Four-box/four topics
(Jonsen et al., 2015)

Medical indications, patient
preferences, quality of life,
and contextual features

Kantian theory/obligation-based
(deontology)

Rule-based
Actions are more important
than outcomes

Liberal individualism/
rights-based

The legitimate role of government involvement or
noninvolvement based on
individual rights

Communitarian/community-based

Fundamental ethics come
from the community members—common good, communal values, traditions,
and social goods

Care ethics

Preservation of relationships; relief of burden; selfsacrifice

for patients to ask (Lum, Sudore, & Bekelman,
2015).
Oncology nurses have a great understanding of chemotherapy agents and various procedures and can be very helpful in educating
patients and families about these treatments,
including side effects, specific precautions, and
follow-up needs. In addition, patients often feel
comfortable with their nurses and may ask specific questions or seek additional information
from them. In acute settings, it may be that
the patient is trying to make a decision among
treatment options and the nurse is able to iden-
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tify the patient’s educational needs. Or, the
nurse may see a possible disconnect between
what the patient and family are expecting from
a specific treatment and what the treatment
team believes will be the ultimate outcome. At
some level, past experience with a specific cancer and treatment may lead nurses to recognize
ideas of unrealistic expectations by patients or
families. At that time, it might be helpful to ask
for a meeting with the family and treatment
team to review expectations. Perhaps a conflict
exists between the patient’s goals and treatment
team’s goals for the patient. In such cases, the
nurse may feel caught in the middle. It often is
helpful to deal with these issues early, as soon
as they are identified. Discussions between the
patient and treatment team are the first place
to start. In any discussions, include key consultants, such as other medical specialties, psychology, social work, or ethics consultation.
Palliative care focuses on improving the quality of life of patients who have serious illnesses.
Hospice is a type of palliative care that is provided at the end of life. In a hospice nursing
role, the goal of treatment has changed from
the eradication of disease to the alleviation of
suffering. The nursing role may be very influential in planning and delivering end-of-life care.
At times, the medical team, family, or patients
may not be willing to forgo curative treatments
for patients who are clearly in the dying process.
This is a difficult situation, and the oncology
nurse may be in the best position to advocate for
changing the treatment goal from a more aggressive curative goal to an aggressive palliative care
goal. Medicare and Medicaid now provide coverage for Medicare “beneficiaries with advanced
cancers, chronic obstructive pulmonary disease,
congestive heart failure and human immunodeficiency virus/acquired immunodeficiency syndrome (HIV/AIDS)” who may receive hospice
and curative services at the same time (Centers
for Medicare and Medicaid Services, 2016). For
example, radiation treatments to shrink a mass
had been considered strictly curative and were
unavailable to someone in hospice. The change
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permits the patient and hospice team to consider a wider range of options for palliation. A
family team meeting in these situations can be
very valuable for patients, family members, and
loved ones, as well as all levels of the oncology
team (see Table 30-2).

Diagnosis—Truth-Telling,
Prognosis, Treatment Options,
and Hope
Is it ever permissible to lie to a patient? What
happens if a patient asks a question that the
nurse is not comfortable answering? What if the
truth is very bad news, and the nurse does not
want to tell the patient? Does telling the truth
about a terminal diagnosis take away hope for
the patient?

Table 30-2. The Nurse’s Role in Advocating
for Patients and Families
Patient and
Family Needs

Nurse’s Role

Lack of knowledge about cancer
treatment

Educate about chemotherapy,
radiation therapy, other treatments and procedures, possible side effects, precautions,
and follow-up needs.

Lack of knowledge
about advance
directives

Provide information about the
types of advance directives;
facilitate communication to
complete advance directives.

“Disconnect”
between patient’s
expressed goals
and treatment
team’s goals

Facilitate communication
between key people (e.g., physician, patient, family member); coordinate team meeting;
seek ethics consultation when
needed.

Lack of knowledge
about end-of-life
care

Provide information on end-oflife care, palliative care, and
hospice care; assist in planning
and delivering end-of-life care.
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Oncology nurses often face these questions in clinical practice. One of the most frequently reported ethical issues for oncology
nurses is “uncertainties and barriers to truth
telling” (McLennon, Uhrich, Lasiter, Chamness, & Helft, 2013, p. 114). Provision 1 of the
American Nurses Association’s Code of Ethics
for Nurses states that “the nurse practices with
compassion and respect for the inherent dignity, worth, and unique attributes of every person” (American Nurses Association, 2015, p. v).
To fully respect a person’s dignity and worth,
nurses should never lie to their patients or
their family members and loved ones. Individuals have a right to the truth about their health,
their care, and their treatment options if they
are to make truly autonomous and informed
decisions. Patients may feel ambivalent about
hearing the prognosis, so it is helpful to begin
by asking patients what they know and what
they want to know. This follows the principle of
autonomy, which is based on a person’s right to
self-determination. The importance of care has
to do with the cultivation of the relationship
between the nurse and patient and, in doing
so, respecting the patient’s right to be told the
diagnosis and prognosis.
Physicians often have difficulty in estimating
survival in patients with cancer. Calling it the
“surprise” question, Moss et al. (2010) offered
this question as a way to focus on prognosis:
“Would I be surprised if this patient died in the
next year?” (p. 837). The answer is helpful in
deciding when to discuss end-of-life care rather
than aggressive curative treatment. Instruments
such as the POLST (Physicians [or Practitioners] Orders for Life-Sustaining Treatment)
are intended for use with people with life-limiting or chronic conditions or fragile health who
are not expected to live another year and can
be useful in broaching difficult conversations.
POLST will be discussed in more detail later in
the chapter.
Nurses report that they often feel “in the
dark” about what patients have been told and
what their prognosis is (McLennon et al., 2013,

p. 119). Patients are referred for hospice in
their last days of life, when, as nurses in this
study believe, patients might have made different choices had they been told their prognosis
sooner. When prognostic information is withheld, inaccurate, or incomprehensible to the
patient, nurses want to intervene to ensure that
patients get timely, accurate, understandable
information. However, they feel constrained by
the power differential in the hospital or cancer
center hierarchy, in which it is the physician’s
responsibility to share the prognosis. Frequent
team conferences would provide a forum for
nurses to raise questions and support their physician colleagues in having the difficult conversations. Nurses and other members of the team
could then move forward in helping patients
and their families with advance care planning
(McLennon et al., 2013).
Some cultural norms exist that view nondisclosure of a terminal illness as a way of protecting a person. Lying or not disclosing the truth
is an infraction on the rights of the person or
the person’s surrogate decision maker, and
the truth should always be disclosed. However,
being culturally sensitive does not have to compromise this stand. When true cultural norms
dictate that the treatment team withhold the
truth of a clinical situation from a patient,
the team and family should hold a thoughtful
meeting to discuss and develop an action plan
that is culturally sensitive but that does not
infringe on the rights of the individual patient
or the provider who feels ethically obligated to
disclose specific information. The patient may
refuse to hear the diagnosis, prognosis, and
treatment options and designate someone else
to make the decision.

Caregiver Burden, Moral
Distress, and Impact on
Treatment Decisions
Caring for patients with cancer can be very
emotional for nurses, especially if the nurses
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have been caring for a patient over a long time
and have built a relationship with the patient
and family. Therefore, an ethical dilemma
can arise when nurses are unable to provide
the type of care that they believe is needed.
For example, a patient is in the dying process and not able to make medical decisions,
but the family wants to continue aggressive
curative therapy. The nurse, in honoring the
patient’s stated wishes, may believe that forgoing curative treatment is the right thing to do,
but the nurse feels powerless to change the situation. The stress of such situations can sometime be profound and may even progress into
moral distress. Moral distress is defined as “the
pain or anguish in response to a situation in
which a nurse (a) recognizes an ethical problem, (b) realizes the professional obligation to
take action to address that problem, and (c)
considers the ethically correct action to take”
but feels constrained to act (Rushton & Kurtz,
2015, p. 4). They go on to say that “moral courage . . . compels nurses to speak up and speak
out about ethically problematic situations.
Moral courage requires that nurses discern the
boundaries of acceptable norms of practice that
arise from their Code of Ethics and possess the
ability to articulate alignments with and infractions of those norms” (Rushton & Kurtz, 2015,
p. 17). Situations such as providing aggressive
treatment for patients with terminal disease
or inadequate pain and symptom control at
the end of life significantly contribute to feelings of frustration and moral distress in nurses.
Epstein and Hamric (2009) described a moral
residue and a crescendo effect from repeated
and inadequately resolved moral distress experiences. Moral residue is the uncomfortable feeling that lingers after a morally distressing situation has passed. It leads the nurse to feel
distress earlier and more intensely in future situations. The growing moral residue has a crescendo effect, where the mounting moral distress
and residue reach a critical point for the nurse.
The University of Virginia instituted a Moral
Distress Consult Service within their Ethics
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Consultation Service. In 2013, they averaged
one consult per month (Boyle, 2013). Rushton
and Kurtz (2015) described other strategies to
identify and manage moral distress. They cited
two tools to identify moral distress: the 4 A’s
to Rise Above Moral Distress, developed by the
American Association of Critical-Care Nurses
(n.d.), and the Moral Distress Thermometer,
developed by Wocial and Weaver (2013). Rushton and Kurtz (2015) also provided individual
and institutional building capacities to reduce
moral distress. It is important for providers who
work in oncology to take time to discuss stressful situations and events in a safe environment.
Figure 30-1 lists some effects of and interventions for moral distress. Regular sessions with
colleagues to discuss feelings and experiences
might be helpful. Inviting a mental health professional or bioethics consultant to a session
might help provide insight into the sources of
stress and the identification of effective coping techniques. One tactic to avoid escalation
of stressful situations is to conduct a case conference when a nurse is feeling moral distress.
Case conferences should be multidisciplinary,
including nurses, physicians, ethicists, clergy,
social workers, and others involved in the care
of a particular patient. It may be appropriate
for the patient or the patient’s surrogate decision maker to be involved in these meetings so
that the treatment plan can be discussed and
then implemented in such a way that gives true
benefit to the patient and alleviates staff members’ feelings of powerlessness or frustration.

Advance Care Planning
Advance Directives
The right to make one’s healthcare decisions is based on the principle of respect for
autonomy and is taken very seriously in Western healthcare settings. The principle of
autonomy is exercised by the use of advance
directives, which are devised in advance of illness and must be written when a person has the
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capacity to make informed decisions. Examples of written advance directives include living wills, durable power of attorney for health
care, and uniform (i.e., portable from one
setting to another) do-not-resuscitate orders.
Both federal legislation, such as the Patient
Self-Determination Act (PSDA) of 1990, and

Figure 30-1. Effects of Moral Distress and
Interventions to Reduce Moral Distress
Potential Provider Effects of Moral Distress
1. Feelings of lack of support from colleagues
2. Feelings of lack of support from administrators
3. Feelings of lack of support from the institution
4. Job dissatisfaction
5. Physical symptoms of stress
Interventions to Reduce Moral Distress
1. Recognize clinical situations that may cause provider moral distress.
2. Recognize in self and others when symptoms of
moral distress are evident.
3. Hold multidisciplinary case conferences to discuss
cases or situations that might be causing provider
moral distress.
4. Provide opportunities for staff to interact with mental health counselors when stressful situations
occur in the clinical areas.
5. Provide a safe clinical environment for providers
to feel comfortable to discuss stressful situations.
6. Develop institutional policies that support providers with moral distress.
Key Points of Family/Team Meeting to Minimize
Provider Moral Distress
1. Keep the patient and family informed of current
health status and prognosis.
2. Ask the patient and family to discuss possible
health outcomes and their goals.
3. Seek information about advance directives early
in the treatment phase.
4. Offer emotional and spiritual support services,
such as social work and pastoral care, to the
patient and family throughout the treatment
phase.
5. Be honest with the patient and family when they
ask direct questions related to death and dying.
Note. Based on information from Cohen & Erickson, 2006;
Ferrell, 2006; Sundin-Huard & Fahy, 1999; Zuzelo, 2007.

state statutes articulate the ways in which each
state authorizes advance directives. The federal PSDA law applies to all healthcare institutions receiving Medicare and Medicaid funds
and requires that all adults receiving medical
care be given written information about their
rights under the law to make decisions about
their medical care, which includes the right to
accept or refuse such care. In addition to state
and federal laws, the Joint Commission has
specific standards related to advance directives.
The most common forms of advance directives are living wills and healthcare power of
attorney (see Table 30-3). The living will is a
document that goes into effect when the person, in the opinion of the attending physician,
has a terminal illness with a life expectancy
of six months or less. The document allows
the person to give specific written instructions about future medical treatments, such
as mechanical ventilation, surgeries, or CPR.
It can be limited in its effect by state law; for
example, Illinois does not allow the withdrawal
of nutrition and hydration if it would be the
primary cause of death (Illinois Living Will Act,
2007). With the healthcare power of attorney, also
called durable power of attorney for health care, the
patient names a person (a proxy or agent) to
make healthcare decisions for the patient if
he or she loses decisional capacity. This document also allows the patient to describe preferences regarding specific treatment options,
as well as to name successive agents should the
first person be unavailable to take the role of
proxy or agent. For example, the current version of the Illinois Health Care Surrogate Act
was updated in 2014 to include the POLST (Illinois Health Care Surrogate Act, 2014). POLST
is an order form, portable from one setting to
another, in which the patient’s physician, or
in some states, the advanced practice nurse or
physician’s assistant, writes an order for the specific level of resuscitation the patient desires
(National POLST Paradigm Office, n.d.). The
form has categories to indicate if the patient
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Table 30-3. Advance Directives
Type

Description

Advantages

Disadvantages

Living will

The patient must have a terminal condition; this document specifies treatment
that the patient does not want if dying
(e.g., CPR, blood transfusion, ventilator support, dialysis, surgery).
In some states, the patient may not forgo
nutrition and hydration.

Patient can list specific conditions and
specific treatments to
be withheld or withdrawn.

Variations between states exist
regarding interpretation, so
nurses should check with their
institution’s legal department
regarding a patient forgoing
nutrition and hydration.

Durable
power of
attorney for
health care;
power of
attorney for
health care

Document designates a surrogate decision maker if the patient is no longer
able to participate in decision making.
Surrogate can make all the decisions
that the patient would have made if
capable, including decision to forgo
nutrition and hydration.

Surrogate may
authorize treatment
as well as the withdrawal of treatment,
including nutrition
and hydration.

It may not be clear if the surrogate is following the patient’s
wishes or making decisions
based on what the surrogate
would choose, not what the
patient would choose.

Do-not-resuscitate (DNR)
order

Physician order entered into a patient’s
medical record specifying what measures are to be withheld if there is cardiac or respiratory arrest that will result
in death if not treated

Clarifies for the rest
of the healthcare
team what should be
done if there is a cardiac or respiratory
arrest

A DNR order can be written by
the physician without consent
of the patient or family, which
can create conflict and tension
between the patient, family,
and healthcare team.

Note. Advance directives are written when the patient is capable of participating in decision making and only apply when the patient
lacks capacity to participate in decision making.

wants full CPR or no resuscitation, comfort
measures only, limited medical interventions,
intubation and medical ventilation, and three
options for artificially administered nutrition
(none, defined period of time, or long term).
Prior to a form like the POLST, patients who
did not want to be resuscitated needed to have
separate do-not-resuscitate (DNR) orders written for inpatient, outpatient, and home. The
POLST form differs from DNR orders in that
patients can also explicitly indicate which treatments they wish to have, such as antibiotics or a
blood transfusion.
Advance directives are important for
patients, their family members and loved ones,
and healthcare institutions because they provide insight into the patients’ wishes when
the patients can no longer participate in decision making. It is important for all patients
and their families to receive information on

advance directives and be allowed to discuss
these options with their healthcare providers. However, with the nature of many cancer diagnoses and prognoses, it is especially
important in oncology. Although discussions
about advance directives can be difficult, they
should be viewed in a positive way as helping
patients to have some control over their situation and future health care. Advance directives
also allow people to have conversations about
illness, death, and dying with their family and
loved ones that often are avoided in society.
Research shows that patients and healthcare
providers avoid discussing end-of-life issues—
both wait for the other to broach the topic,
but neither does so (Spoelhof & Elliott, 2012).
However, advance directives may allow people
to have hope that their pain will be controlled
and may relieve some of the fear and suffering
that accompany a terminal cancer diagnosis
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and the expectation that they will be provided
with the care that they choose.
Only about 26% of Americans have prepared an advance directive document (Rao,
Anderson, Lin, & Laux, 2014). The major reasons people reported for not having an advance
directive were lack of knowledge about what an
advance directive was and the belief that their
family knew their wishes, so the advance directive would be unnecessary. Rao et al.’s (2014)
findings showed that women with college or
graduate education, higher income, and a
chronic condition were more likely to have an
advance directive. Non-Whites were less likely
to have an advance directive. Morhaim and Pollack (2013) found a slightly higher percentage,
30%, of American adults have an advance directive. They too found that few non-Whites had
completed an advance directive, owing to cultural differences in decision making, mistrust
of the healthcare system, and lack of communication with their healthcare providers. Great
opportunity exists for oncology nurses to assist
patients with preparing advance directives and
communicating their wishes to their family.
Although advance directives were designed to
represent a patient’s wishes when the patient
cannot communicate, they also can save
patients from the pain, suffering, and financial
burden when unwanted medical interventions
are withheld per the patient’s wishes.

Aid in Dying
End-of-life care can be very challenging for
oncology nurses. However, nurses can positively affect many aspects of end-of-life care.
Pain is among the most common and most
feared symptoms in individuals at the end of
life (Paice, 2015). Although aggressive palliative care can help make pain and other symptoms tolerable, some patients may fear that at
some point the pain and suffering will not be
controllable, and they may consider requesting
assistance in dying. Many patients, 62%–86% of
those with advanced cancer and 24%–60% of

those actively being treated, experience pain,
and often are undertreated for the pain (Paice
& Von Roenn, 2014). However, in both Washington and Oregon, states that have legalized
physician-assisted suicide (PAS), most patients
seek PAS not because of uncontrollable pain,
but because of a loss of autonomy (87%–91%),
inability to engage in enjoyable activities (88%–
89%), loss of dignity (65%–75%), loss of bodily
functions (28%–53%), being a burden on family, friends, or caregivers (22%–36%), inadequate pain control or concern about it (22%–
35%), and financial implications of treatment
(0%–4%) (Loggers et al., 2013). These data
also reveal that 81%–100% of the patients who
sought PAS have terminal cancer. Aid in dying
is a very controversial topic throughout the
world, as physicians and nurses struggle with
their duty to care for and maintain life and yet
desire to end the pain and suffering of their
patients.
In 1994, the voters of Oregon approved
the Oregon Death With Dignity Act (1995).
This act “delineates the limited circumstances
under which a physician may prescribe, but not
actually administer, a lethal prescription for a
patient” (Rich, 2002, p. 354). As such, because
the provider is not administering the lethal
dose, this action would be considered passive,
rather than active, euthanasia. Euthanasia literally means “good death” and often has been
associated with the term mercy killing, which is
“deliberately and directly killing a sufferer to
relieve pain” (Jonsen et al., 2015). Active euthanasia is illegal in the United States; physicianassisted death is legal in California, Colorado,
Montana, New Mexico, Oregon, Vermont, and
Washington at this time. Data from Oregon
show that less than one-half of 1% of deaths in
Oregon are from PAS (Orentlicher, Pope, &
Rich, 2014).
The proponents of PAS garnered much
publicity in 2014 when a young woman, Brittany Maynard, who was diagnosed with a terminal glioblastoma, declared her intent to move
to Oregon from California so that she could
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legally seek PAS. Compassion and Choices, an
organization advocating legalization of PAS,
promoted her story and established a fund in
her name. Although she said she was not ready
to die on the date she had identified, two days
later, she died from ingesting the prescribed
medication (Shoichet, 2014). She was dubbed
the “new face of the assisted-dying movement”
because she was atypical of older patients seeking PAS (Angell, 2014). Despite her compelling
story, opposition to PAS remains.
The Catholic Church is the largest constituency opposing PAS on religious grounds (Purvis, 2012). Disability groups such as Not Dead
Yet were created solely to oppose PAS. Opposition rests on concern that the rules are not
stringent enough to prevent non-terminally
ill or clinically depressed patients from accessing PAS. Some patients who are uninsured or
underinsured may view PAS as an option if they
cannot get treatment. Prognostication is difficult, and thus some patients may prematurely
end their lives out of fear of the future; at least
one patient in Oregon lived three years after
obtaining a prescription for PAS (Finlay &
George, 2011).
The American Nurses Association (2013),
the American Medical Association (2016b), the
Oncology Nursing Society (2011), and the Hospice and Palliative Nurses Association (2011)
all prohibit nurses and physicians from participating in assisted suicide. For nurses working
in states where PAS is legal, nurses are encouraged to follow their state nurses’ association
guidelines on PAS. Nurses who have a moral
objection to participation may declare a conscientious objection and provide for a safe, timely
transfer of the patient’s care to another nurse
without the objection.

Palliative Sedation
When patients experience unremitting,
intractable pain and suffering, they may choose
to have enough nonopioid medication to keep
them sedated or in a comatose state. When seda-
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tion is an issue in relieving uncontrolled physical symptoms, providers often feel a conflict
with the balance of controlling symptoms and
possible respiratory depression. It is feared that
too much sedation (which might be needed to
control pain and suffering) can actually cause
patient death. However, the ethical principle of
beneficence, as well as the doctrine of double
effect, would allow for control of pain and suffering even if death is the result. The doctrine
of double effect “affirms that the risk for an
unintended consequence of treatment is justified when the purpose and intention of the
treatment is to benefit the patient; the situation
is sufficiently grave to merit the risk; and the
desired benefit is not achieved via the adverse
effect” (Eisenchlas, 2007, p. 211). That is to say
that the intent for palliative sedation (formerly
called terminal sedation) is to relieve the physical symptoms and not to cause the death of the
patient; however, accepting death as a possible
consequence of relieving symptoms is ethically
permissible.
It should be noted that “the use of sedation
in end-of-life care is not controversial” (Gallagher & Wainwright, 2007, p. 42). In fact, sedation often is used in healthcare settings to assist
patients for a number of reasons, such as pain
and symptom management, aid in sleeping,
reduction of agitation, and conscious sedation
for diagnostic procedures such as magnetic
resonance imaging scans or colonoscopies.
However, in palliative care situations, the care
requested by patients or their decision maker,
as well as the actions taken by the providers,
should be carefully examined to ensure that
proper standards of care are followed for each
situation. The Hospice and Palliative Nurses
Association (2016) affirmed the use of palliative sedation at the end of life. In all cases, however, pain and symptom assessment and management in patients with cancer should be a
high priority for healthcare providers.
The use of palliative sedation in patients
who are experiencing existential angst is controversial. Even in some European countries
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that have had physician-assisted dying for years,
controversy still exists over palliative sedation
for existential pain (Anquinet et al., 2014; Varelius, 2014). The American Medical Association
(2016a) specifically addresses the issue: “Physicians may offer palliative sedation to unconsciousness to address refractory clinical symptoms, not to respond to existential suffering
arising from such issues as death anxiety, isolation, or loss of control. Existential suffering should be addressed through appropriate
social, psychological or spiritual support” (p.
60).

Role of Ethics Consultants and
Ethics Committees
Most hospitals in the United States have some
mechanism in place to deal with ethical issues
and questions in clinical practice. Many institutions have ethics committees to serve this purpose. Although ethics committees have been in
use since the 1950s, the use has increased since
the boom of medical technology in the 1970s.
In 1992, the Joint Commission required hospitals to have mechanisms for the consideration
of ethical issues “in the care of patients and to
educate caregivers and patients on bioethical
issues” (Fry-Revere, 1992, p. 15). As a result of
Joint Commission standards supporting institutional ethics committees, constantly advancing
medical technology, and issues of medical futility and end of life, ethics committees are now
an important part of the healthcare landscape.
Most ethics committees encourage interdisciplinary membership in which nurses, physicians, social workers, clergy, and other providers
can participate in discussions on clinical cases,
patient rights, and ethics policies, as well as provide education to members and the entire institution on relevant clinical ethics topics. Ethical
issues that frequently arise in clinical oncology
services include end-of-life decisions, questions
of medical futility, decisional capacity, patient
autonomy, and advance directives, to name a

few. Ethics committees are available to discuss
difficult issues with providers in a safe and confidential environment. In addition, ethics committees can assist with questions related to institutional policy.
Many healthcare institutions have clinical
ethics consultation services as well as an ethics
committee. Clinical ethics consultants provide
consultation to patients, providers, and family
members. The ethics consultant may be able to
provide timely and efficient assistance to staff
or family when waiting to convene the ethics
committee. Often, the ethics consultant is also
a member of the ethics committee and brings
cases back to the committee meetings for discussion. With complicated clinical ethics situations, the consultant may call on members of
the ethics committee for emergency meetings
to obtain interdisciplinary input. With the use
of secure online discussion boards, consultants
also may post consultation notes for the ethics committee members to review and provide
input for added advice and support.
Although educational training for clinical
ethics consultants varies, they usually have formal training and education in the field of bioethics. The American Society for Bioethics
and Humanities (2011) developed the core
competencies for healthcare ethics consultants, and there has been movement toward
development of certifying examinations (Fox,
2014) or quality attestation portfolios. It is
important that oncology clinicians use all of
the institutional resources available to them
to provide the optimum care to their patients.
These resources include but are not limited to
social services, clergy, and ethics consultants
or committees.

Informed Consent
After the diagnosis of cancer, the patient and
healthcare team explore treatment options.
Treatment regimens usually fall into one of
three categories: standard treatment—treat-
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ment whose efficacy is known through rigorous
clinical trials; experimental treatment—treatment whose efficacy is under investigation; and
“compassionate care”—treatment whose efficacy for a particular condition is unproven, but
the patient does not meet inclusion criteria for
a clinical study. (See Chapter 13 for additional
information on clinical trials.) Before the
patient agrees to treatment, he or she needs
to understand whether the treatment is standard or experimental, the possible risks and
benefits, any alternatives, and the likely consequences if treatment is declined. For many cancers, clinical trials are conducted to find better
treatments with fewer side effects.
For patients to make an informed decision,
they must receive information in a way that is
understandable to them, free of jargon, and in
the language they speak and understand. The
healthcare team should share information with
patients in such a way that patients do not feel
coerced to accept or reject the choices. Patients
should give their consent or refusal voluntarily.
Patients should receive enough detail to gain
a full understanding of the treatment, including the procedures, possible risks, expected
benefits, and alternatives. Patients may ask
about costs and what their insurance will cover.
Because the diagnosis of cancer can be frightening to patients and their families, it is difficult for patients to listen and retain information
the first time it is given. Repeating discussions,
explanations, and conversations with patients
and families is helpful. Patients should be told
if treatment is time sensitive and whether they
need to make a decision within a specific time
period. If the treating physician, usually an
oncologist, thinks the patient may be eligible
for inclusion in a clinical trial, the patient must
receive this additional information.
For inclusion in a randomized controlled
clinical trial, patients must meet certain eligibility criteria and agree to be randomly
assigned to a group—either a control group,
which receives standard treatment, or the
experimental group (National Cancer Insti-
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tute, 2016b). Some studies may have more
than one experimental group. Both the treatment team and the patients are blind to the
group assignment. As with standard treatment,
patients who are considering experimental
treatment need additional information. They
need to understand random assignment and
that although the treatment team hopes that
patients will benefit from inclusion in the
study, the primary purpose of the study is to
determine which treatment is more effective
or has fewer adverse side effects (if it is a phase
III clinical trial). Oncologists are often part
of regional or national study groups that are
funded to investigate cancer therapies. The
treating oncologist may also be an investigator in the study. This dual role can pose an
ethical challenge for the physician. The primary obligation of a treating physician is to
the patient and working for the best interests
of the patient. The primary obligation of the
researcher is to conduct the study with rigor
and in adherence with the Nuremberg Code
(see Figure 30-2) so that results of the study
are valid and reliable.
Each institution has one or more institutional review boards (IRBs) that may comprise
faculty from medical centers and affiliated universities and nonaffiliated, nonscientist community members. The charge of the IRB is to
ensure that the study will be conducted in an
ethical way to minimize harm to human subjects/participants (U.S. Department of Health
and Human Services, 2009a).
Patients who agree to be in a clinical trial
are referred to as human subjects or research participants. This label is an important distinction
from the label of patients, as subjects/participants are owed different ethical obligations
than patients. Patients who agree to be in a
clinical trial but who experience a change that
makes them ineligible to continue in the study
may be withdrawn from the study. The investigator/treating physician may withdraw them
because inclusion of their data may confound
the results or because the patients are experi-
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Figure 30-2. Nuremberg Code Directives for Human Experimentation
1.

2.
3.
4.
5.
6.
7.
8.
9.
10.

The voluntary consent of the human subject is absolutely essential.
This means that the person involved should have legal capacity to give consent; should be so situated as
to be able to exercise free power of choice, without the intervention of any element of force, fraud, deceit,
duress, over-reaching, or other ulterior form of constraint or coercion; and should have sufficient knowledge
and comprehension of the elements of the subject matter involved, as to enable him to make an understanding and enlightened decision. This latter element requires that, before the acceptance of an affirmative decision by the experimental subject, there should be made known to him the nature, duration, and purpose of the
experiment; the method and means by which it is to be conducted; all inconveniences and hazards reasonably
to be expected; and the effects upon his health or person, which may possibly come from his participation in
the experiment.
The duty and responsibility for ascertaining the quality of the consent rests upon each individual who initiates,
directs or engages in the experiment. It is a personal duty and responsibility which may not be delegated to
another with impunity.
The experiment should be such as to yield fruitful results for the good of society, unprocurable by other methods or means of study, and not random and unnecessary in nature.
The experiment should be so designed and based on the results of animal experimentation and a knowledge
of the natural history of the disease or other problem under study that the anticipated results will justify the
performance of the experiment.
The experiment should be so conducted as to avoid all unnecessary physical and mental suffering and injury.
No experiment should be conducted where there is an a priori reason to believe that death or disabling
injury will occur; except, perhaps, in those experiments where the experimental physicians also serve as
subjects.
The degree of risk to be taken should never exceed that determined by the humanitarian importance of the
problem to be solved by the experiment.
Proper preparations should be made and adequate facilities provided to protect the experimental subject
against even remote possibilities of injury, disability, or death.
The experiment should be conducted only by scientifically qualified persons. The highest degree of skill and
care should be required through all stages of the experiment of those who conduct or engage in the experiment.
During the course of the experiment, the human subject should be at liberty to bring the experiment to an
end if he has reached the physical or mental state where continuation of the experiment seems to him to be
impossible.
During the course of the experiment, the scientist in charge must be prepared to terminate the experiment at
any stage, if he has probable cause to believe, in the exercise of the good faith, superior skill and careful judgment required of him, that a continuation of the experiment is likely to result in injury, disability, or death to the
experimental subject.

Note. From Trials of War Criminals Before the Nuremberg Military Tribunals Under Control Council Law No. 10, Vol. 2, pp. 181–182,
1949, Washington, DC: U.S. Government Printing Office. Retrieved from https://history.nih.gov/research/downloads/nuremberg.pdf.

encing unacceptable side effects, toxicity, or
risks. The investigator/treating physician must
balance the potential benefit/risk to the patient
while upholding the highest rigor in research;
rigor in research will benefit patients in the
future. If the patient appears to be responding
to the experimental treatment but is no longer
eligible to continue in the study, the physician
can apply for a compassionate drug use, which

permits the physician to use the experimental
treatment with this specific patient (American
Cancer Society, 2016).
Patients may mistakenly believe that the
experimental treatment will definitely benefit
them, because otherwise their physicians would
not tell them about the study. Appelbaum,
Lidz, and Grisso (2004) first coined the phrase
therapeutic misconception, which occurs when
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study participants erroneously assume that the
study protocol will be altered to meet their specific needs or they incorrectly estimate the likelihood of medical benefit from inclusion in
the study. A number of studies have demonstrated that patients decide to enroll in clinical trials based on trust in their physicians, so
a physician’s mere suggestion that the patient
consider enrolling in a clinical trial can be a
powerful influence in the patient’s decision of
whether to participate (Appelbaum et al., 2004;
Dresser, 2002). Lidz et al. (2015) suggested
three steps to reduce therapeutic misconception when recruiting participants for clinical trials: (a) describe the scientific reasoning
underpinning the study (i.e., why randomization and blinding are critical), (b) admit that if
the best approach were known, the study would
not be necessary, and (c) avoid having anyone
on the treatment team involved in recruitment.
The recruiter should avoid the usual appearance of a clinician, such as wearing a lab coat
and stethoscope.
Some cynicism exists about participation
in medical research, such as in the African
American community, where past atrocities
occurred, such as the Tuskegee Syphilis Study
(Jones, 1993). In a study to increase participation in cancer clinical trials among the African American community, researchers found
that despite an increase in knowledge about
cancer clinical trials, participation and retention of African Americans remains low (Green
et al., 2015).
Nurses who care for patients undergoing
treatment, whether standard, experimental,
or compassionate, participate in the informed
consent process by telling patients what they
are doing, responding to their questions, and
referring them to the physician, research coordinator, or another appropriate person to
ensure their questions are answered (see Figure 30-3). If a patient is in a clinical trial, it is
very important for nurses to follow the protocol and to alert the research team if a deviation
from the protocol occurs.
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Figure 30-3. The Nurse’s Role in Informed
Consent for Treatment
• Observe and document the informed consent process between the patient (and family, if present) and
the treating physician or researcher.
• Provide the patient with the informed consent document.
• Provide time for the patient to read and consider
participation (or acceptance of a treatment).
• Assess the patient’s understanding with interactive questioning, a written questionnaire, or by having the patient explain specific parts of the informed
consent document in his or her own words.
• Clarify the information for the patient. Provide
resources (e.g., videotapes, audiotapes, interactive computer programs, refer the patient to www.
cancer.gov website, discussions with qualified professional and lay individuals). Answer the patient’s
questions until the patient states that he or she has
enough information to make a decision.
• Obtain verbal assent prior to each administration of
therapy.
• Notify the physician or researcher if further discussion is needed because the patient or family has
questions that the nurse is unable to answer.
• Explain any procedures and provide any instructions
related to the treatment; for example, the physician
obtains consent from the patient for placement of a
central venous catheter, and the nurse explains the
daily care of a central line, ways to secure it, how to
shower with it, and so on.
Note. Based on information from Klimaszewski, 2015;
National Cancer Institute, 2016a.

Futility
The concept of medical futility has become
a hotbed of ethical conflict and yet there is no
consensus on a definition. Medical technology
has improved to the point that people may continue biological life (assisted by technology)
long after they have lost the ability to respond
or interact with their environment. Providers
are asked to prolong life-sustaining treatments
or to add further aggressive curative treatments
or procedures even when the clinical outcome
is not expected to improve the overall clinical
situation.
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A general definition of futility is “serving no useful purpose: completely ineffective” (“Futile,” n.d.). The definition of futility
is important and useful in clinical situations;
however, it does not take into account values,
beliefs, or goals that a patient or loved one may
have regarding a “useful purpose.” Clinical
goals are very important and often guide the
overall treatment plan. If the clinical goals are
not shared by the patient and family, though,
consensus on futility will not be reached.
Rather than focus on futility, the team should
shift the focus to immediate goals of patient
comfort and family support. The clinically indicated treatments, such as mechanical ventilation, opioids, oxygen, and blood transfusions,
would be evaluated in light of their likelihood
of producing comfort for the patient.
In the qualitative aspect of futility, though, the
value of the treatment is assessed. For example,
a patient with lung cancer is severely hypoxic.
His family is coming in from another state to
see him. He asks to receive any treatment that
will keep him alive and lucid until he has said
his good-byes to his family. The treatment team
thinks they can buy him some time by intubating
him and putting him on a ventilator. The team
expects that even on the ventilator, he will eventually die from his lung cancer, but they may be
able to keep him alive for a few more days. Treatment in this case is not physiologically futile; it
will keep him alive for a few days. But the treatment will not cure him or keep him alive indefinitely. Should it be offered?
Suppose that same patient with lung cancer
has lapsed into a coma. His family members
arrive and are extremely distraught that they
were unable to see him while he was still conscious. They beg the treatment team to do whatever they can to keep him alive and help him to
regain consciousness. The team explains to the
family that they may be able to keep him alive
a little longer with a ventilator, but he most
likely will not regain consciousness. He is dying,
and the ventilator will only prolong his dying.
The family, however, believes there is value in

extending his life; they want the team to try.
Knowing that the patient also wanted to try further treatment to stay alive to see his family,
the treatment team agrees to try the ventilator
and titration of medication to see if he regains
consciousness. Not everyone on the treatment
team believes this is an ethical course of action;
hence, some members of the team experience
moral distress.

Futility as a Power Struggle
Rubin (1998) viewed futility as a power struggle between patients and providers. Patients
“demand” treatment that the treatment team
believes would be futile. However, the decision to treat is the physician’s decision. If futility is seen as a unilateral judgment made by
the physician, then patients have no say in the
decision and their autonomy is denied. However, if futility is viewed as Rubin proposes, as
a “negotiated reality,” then the healthcare providers and patients engage in conversation to
determine each other’s goals (see Figure 30-4).
A patient’s (or surrogate’s) autonomy, however, should not be threatened by a discussion
in which goals are clarified and all treatment

Figure 30-4. Questions for Patients and
Families to Ask Their Healthcare Providers
• Can you describe the treatment options for this condition?
• What is involved in each of these treatments?
• Which treatment or combination of treatments offers
the best chance of cure?
• What are the possible side effects of each treatment
option?
• What can be done to minimize the side effects?
• How will these treatments affect my daily living?
• If cure is unlikely, how much longer can these treatments extend my life?
Note. Patients also may want to review websites such as the
National Cancer Institute’s site (www.cancer.gov), especially
sections on questions to ask when considering participation
in a clinical trial (www.cancer.gov/about-cancer/treatment/
clinical-trials/questions).
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options and rationales are reviewed. As Caplan
(2012) stated,
Autonomy is not threatened by
hearing the thoughtful opinion
of experts about what they deem
the best course of action. Autonomy is also not so fragile that it cannot withstand challenging, through
questioning, or probing to make
sure that choices are truly informed,
authentic, and sincere. In seeking
consent to stop [treatment], physicians ought not fear introducing their experience and evidencebased point of view in framing
patients’ and surrogates’ choices.
Physicians should be open to dissent, pushback, and disagreement,
but making an expert view known is
part of patient advocacy. (p. 1041)
Patients and family members may have
high, unrealistic expectations of medicine
and believe that medicine can produce miracles. Schneiderman, Faber-Langendoen,
and Jecker (1994) suggested that patients
fear abandonment when there is no curative treatment to offer. Patients may benefit from aggressive palliative care to manage
their symptoms, relieve their pain and distress, and provide emotional and spiritual
support. Twenty percent of patients with cancer in the United States have chemotherapy
in the last 14 days before they die (Smith &
Hillner, 2010). For patients who want treatment for metastatic disease with a poor prognosis and the team believes treatment offers
marginal benefits, Smith and Hillner (2010)
offered a decision aid to facilitate the discussion. The aid focuses on survival data with or
without the requested treatment and shifts
attention to other end-of-life issues.
Roeland et al. (2014) offered another perspective on facilitating medical decisions using
palliative paternalism. They defined this as
an approach to communication
with limited open-ended ques-
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tions that utilizes well-informed,
discrete, concrete options during medical discussions, in
order to reduce confusion and
suffering by avoiding nonbeneficial care. Palliative paternalism provides a communication approach that determines
the appropriate level of patient
autonomy . . . [and] must always
be grounded in compassion for
patients, as well [as] humility,
recognizing the limitations to
understanding many aspects of
each individual’s illness experience. (p. 416)
The authors praise nursing’s long-standing
attention to the needs of patients when cure
is elusive. However, it is not uncommon that
patients, especially those in intensive care units,
receive treatment that nurses believe are futile.
Providing care to those patients takes a toll on
the nursing staff in terms of moral distress.

Moral Distress and Futility
Moral distress, discussed earlier in this chapter, was originally defined as when “one knows
the right thing to do, but institutional constraints make it nearly impossible to pursue
the right course of action” (Jameton, 1984, p.
6). Oncology nurses have identified the question of futility as one of the greatest sources
of moral distress for them (Ferrell, 2006).
When nurses view the treatment they are
providing as causing more harm than good,
they feel as though they are physically abusing dying patients. As advocates for patients,
nurses wish to give compassionate end-oflife care. Yet when there are disagreements
about care or poor communication between
the healthcare team and the patient and family, moral distress can result. There may be no
greater challenge than to frankly discuss dying
with a patient. These discussions require skill,
a depth of knowledge and experience, and
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courage. Most oncologists and palliative care
physicians have these skills, but some do not
and may avoid having these discussions or
may conduct them in a less-than-optimal way.
Even after the most skillful delivery, patients
and families may reject what they hear and
demand treatment that the healthcare team
believes would be ineffective in reaching the
patient’s stated goals. Schofield, Carey, Love,
Nehill, and Wein (2006) recommended, based
on currently available evidence, steps to facilitate the conversation to move from curative to
palliative treatment.
Oncology nursing, whether one enters the
specialty immediately upon becoming a nurse
or after practicing in another area of nursing,
requires nurses who can work with patients
who are suffering and dying (Ferrell & Coyle,
2008). Even when no ethical conflict exists in
a patient’s care, being present and authentic
with each patient can take a toll on the nurse.
Ethical conflict and moral distress can exacerbate an already stressful work environment.
Novice nurses experiencing moral distress may
find support and guidance from more seasoned
oncology nurses. Forums such as nursing ethics rounds may help in providing a vehicle for
discussing ethical issues in a constructive, structured format. Interestingly, in an institutionwide
study of moral distress, Whitehead, Herbertson,
Hamric, Epstein, and Fisher (2015) found that
moral distress was higher than average in clinicians who had end-of-life and pain management
training. These authors observed that this may
occur when clinicians know the best practices in
end-of-life care but are unable to enact them in
their practice setting. They concluded that education alone is not sufficient to minimize moral
distress. Informal consultation and ethics education seminars may present other avenues to
reduce moral distress, as nurses may be unaware
that they can ask for an ethics consultation, are
prohibited by hospital policy to initiate an ethics
consultation, or are reluctant to do so for fear of
reprisal from other members of the team (Gordon & Hamric, 2006).

Pediatric Issues
Decision Making for Children
Upon reaching the age of majority (18 in
most states, 19 or 21 in others), an individual
is considered an adult and can make decisions,
enter into contracts, and get married. Before
that day, parents or legal guardians must give
consent for medical treatment, except in states
that have specific statutes regarding instances of
emergencies, substance abuse treatment, mental health treatment, and pregnancy and birth
control. The same informed consent process as
discussed previously is followed to obtain consent from the parents for medical treatment of
their child (see also Chapter 12). Cancer treatment for children is available through clinical
trials to find more efficacious, less toxic treatments. The treating physician and treatment
team often are part of a consortium of hospitals
and oncology providers, such as the Children’s
Oncology Group (COG). COG is a collaboration of more than 200 children’s hospitals and
9,000 members involved in clinical research
(COG, n.d.). Oncology programs that are part
of COG follow precise protocols for including
children in clinical trials. The research must
adhere to the specific federal regulations for
including children that are published in part
46, subpart D of the Code of Federal Regulations
(U.S. Department of Health and Human Services, 2009c). For multisite studies, each hospital’s IRB also must approve each study, although
proposed changes to the Common Rule would
provide for a central IRB to be used for multisite studies (Hudson & Collins, 2015). Regulations also require that permission be obtained
from parents to include the child in the clinical
trial, and, depending on the age of the child,
assent is obtained from the child. Assent is the
affirmative agreement to participate in the clinical trial. Absence of objection is not considered giving assent. The investigator or a designee explains the study to the parents, and after
they have considered all the options and had
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their questions answered, they decide if they
want their child to be included in the study. If
parents decide not to include their child in the
study, they have the option of seeking standard
treatment, which is the best available treatment
known for the child’s particular type of cancer.

Assent
Once parents give permission for the child
to be enrolled in the study, assent is sought
from the child. The investigator usually has
prepared descriptions of the study for different ages, so that the person obtaining assent
(often the investigator, research nurse, resident
physician, or clinical research coordinator)
can explain the study to the child in language
geared toward the child’s developmental level.
Children as young as 14 years old use the same
decision-making strategies as adults (Weithorn,
1983; Weithorn & Campbell, 1982). Typically,
children younger than 7 years old may not be
asked to assent to be in the study; for children
7–14 years of age, verbal assent is sought; and
for children older than 14, verbal and written assent is sought. The UCLA Office of the
Human Research Protection Program (2012)
identified the ages of 7 through 12 when important developmental milestones are reached that
influence the child’s ability to give assent. They
proposed that children at age 13 may be capable of independent decision making but that
this should be verified by a capacity assessment.
The act of seeking assent demonstrates respect
for the child’s developing autonomy. If, however, the child has the prospect of direct benefit by participating in the study, federal regulations at 45 CFR 46 subpart D (§ 46.408) specify
that parental permission is required but assent
is not. It logically follows that if a child’s refusal
will not be honored, then assent should not be
sought. In a study to examine how well children
aged 7–18 years of age understand clinical trials, Unguru, Sill, and Kamani (2010) found
that most children did not understand the
research, although they had repeated explana-
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tions, and they did not feel involved in the decision to participate in research. The researchers concluded that tools to facilitate a child’s
understanding would be helpful.
The regulations concerning parental consent and child assent were adopted in 1979. In
2011, the Office for Human Research Protections sought public comment and recommendations for updating and improving regulations.
A table comparing existing issues, recommendations, and rationale for change is available at www.hhs.gov/ohrp/humansubjects/
anprmchangetable.html.

Disagreement Regarding Treatment
Regardless of whether the child receives standard or experimental treatment, when there is
disagreement between the parents and older
child, ethical conflict exists. It is expected that
a younger child who does not understand the
illness or treatment may object and even physically resist injections, blood draws, chemotherapy infusions, and bad-tasting oral medications.
Older children who understand their situation
may grow weary of feeling ill and being away
from friends and school. Nurses experience
distress when they must continue the treatment
despite the child’s objections, especially when
the prognosis is poor and the child is at the end
stage of the illness. Although advance directives
are not legally recognized in minors, they can
be used to discuss treatment goals and end-oflife preferences with adolescents (Rushton &
Lynch, 1992). Parents regret the pain and discomfort the child must bear during treatment,
but they hope that the treatment will result in
cure. If the child’s condition deteriorates and is
not responding to treatment, nurses may advocate for discontinuing noxious treatment and
interventions, especially if the child is refusing treatments and invasive procedures. The
parents may be approached to discuss limiting
treatment in terms of stopping invasive interventions and withholding CPR if the child has a
respiratory or cardiac arrest. It is hard to imag-
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ine something more difficult for parents to
decide. In the author’s (TAS) experience, some
parents have said they cannot agree to a DNR
order because it signifies that they are “giving
up” on their child.
Discussions with parents should focus on the
goals of the care the child receives. The child
may continue to receive treatment that serves a
palliative purpose, such as radiation to shrink a
tumor that is causing pain or loss of function,
but is not likely to cure the child. The healthcare team should provide aggressive pain and
symptom management, as well as psychological,
emotional, and spiritual support for the child
and parents. If disagreement remains between
the child and parents, or between the parents
and treatment team, an ethics consultation may
be helpful. Some oncology programs have regular ethics rounds with an ethics consultant
to preemptively address potential conflicts. In
extreme cases, the child may go to court to be
declared a mature minor for the purposes of
making healthcare decisions.
One major ethical issue in pediatric cancer
is the undertreatment of pain. Seventy-six percent of children with cancer report pain, and
nearly 92% experience pain in the last month
of life (Anghelescu et al., 2015). For social and
cultural reasons, some parents do not want
their children to receive opioids, so the pain
may be undertreated. Children who get treatments on an outpatient basis may rely on parents to manage pain relief at home. Nurses
should educate parents about best practices
in assessing and managing cancer pain in children (Herr, Coyne, McCaffery, Manworren, &
Merkel, 2011).

Treatment of Vulnerable
Populations
Anyone with cancer may feel vulnerable—
feeling at risk for dying, experiencing side
effects or complications from treatment, or feeling powerless and susceptible. For the purposes

of this chapter, a vulnerable person is one who
has additional threats to his or her autonomy.
Three groups will be discussed: prisoners, homeless individuals, and people with disabilities.

Prisoners
By virtue of their confinement, whether in a
facility or on home arrest, prisoners lack autonomy. This is important in oncology, when treatment may be provided within clinical trials.
When ethical guidelines for human subjects
research were being developed, prisoners were
identified as a group requiring special protection (U.S. Department of Health and Human
Services, 2009b). If a prisoner may potentially
be enrolled in a study, the IRB that reviews the
study must have a member who has knowledge
or experience with prisons, such as a former
prisoner, family member of a prisoner, prison
employee or consultant, or someone working
on a parole board. Hayes (2006) offered suggestions for enhancing informed consent for
research with vulnerable populations, such as
prisoners, and those suggestions can be useful
for the informed consent process for treatment.
End-of-life care also poses a challenge for the
prisoner population. Progress has been made,
though, with the formation of the National
Prison Hospice Association (www.npha.org).

Homeless People
Another vulnerable group is homeless people. Cancer treatment often requires support
from family and friends. That support can be in
the form of physical care, as well as emotional
and financial support. People who are homeless lack the resources that would give them
options in care. They require hospitalization
because they do not have running water, refrigeration, or a secure place to store medicines and
practice good hygiene. Although they are destitute, they may be eligible for public funding
for health care through the Patient Protection
and Affordable Care Act. They may be transient
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as they search for a place to stay and their next
meal. Lacking funds for transportation, they
may not be able to return to the facility where
they received cancer treatment. End-of-life care
for the homeless is also a challenge, and some
hospices may provide unreimbursed care. Once
hospitalized, if patients who are homeless lose
their decision-making capacity, a surrogate must
be found. People who are homeless often are
unbefriended; they are unable to identify a family member or friend who can act as a surrogate
decision maker (Pope & Sellers, 2012). This can
result in overtreatment, with the default decision being to treat, as the patient’s wishes are
not known. No family members or friends are
available to assume surrogacy, and the guardianship process can be expensive and protracted.
Pope and Sellers (2012) identified strategies
that some institutions have adopted to address
these situations, such as creation of surrogate
decision-making committees. These committees
are composed of volunteers, many with a clinical, legal, or social service background, or consumers. They review the evidence as to whether
the person lacks capacity and then determine
what is in the person’s best interests based on
what information is known about the person.
Pope and Sellers also called for states to amend
their unwieldy guardianship procedures or for
institutions to adopt policies for decision making for the unbefriended.

People With Disabilities
People with disabilities have difficulty accessing healthcare services (National Council on
Disability, 2009). Hospital and clinic facilities
are designed for the mainstream population.
Facilities may have ramps, electric doors, and
“handicapped accessible” toilet stalls, but many
do not have the equipment or properly trained
personnel to assist people with disabilities. For
example, a 60-year-old man with post-polio
syndrome requires assistance in moving onto
a gurney for a computed tomography scan.
Because he will be in a supine position for a
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prolonged period of time, he also needs a ventilator during the scan. Or, as another example, someone who is deaf may require assistance in the informed consent process or when
being taught about the care of a central line.
The Americans With Disabilities Act, passed
in 1991, mandated that physicians’ offices and
healthcare facilities accommodate people with
disabilities, but the law has been weakened by
challenges from businesses fearing excessive
costs for accommodation. Some hospitals have
created a position for an ombudsman to facilitate the care of patients with disabilities. Oncology nurses should avail themselves of the services of this person. For hospitals or clinics
without this resource, nurses should start by
finding out from the people with disabilities
what they need, where special services or equipment can be obtained, and how to make their
clinic visit or hospitalization safe and productive. This shows respect for individuals with disabilities, honors their autonomy, and reduces
their vulnerability.
Another situation that places a person with
a disability in a vulnerable position is when
healthcare providers make treatment decisions
based on the person’s disability. Assumptions
may be made that the quality of life for a person with extensive physical disability is so poor
that lifesaving cancer treatment should not be
offered (Gill, 2006). Quality-of-life determinations are subjective and cannot be made by
another person. Albrecht and Devlieger (1999)
described the “disability paradox” in which
people with disabilities report their quality of
life as the same or higher than people without
disabilities. Assumptions and biases should be
suspended, and treatment decisions should be
based on the informed decision making of the
person with a disability or the parents of a child
with a disability.
Another possible situation of vulnerability is
when a person with a disability has altered functioning so that critical signs of complications
are undetected. Communication with the person with the disability and family members is
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extremely important to deliver safe care. Consultation with the person’s primary care providers, or with other healthcare providers with
expertise in caring for people with disabilities,
may be very helpful.

Rehabilitation for Patients With
a Cancer Diagnosis
People are surviving and living longer with
cancer than ever before. The effects of the disease, and often of the treatment, can be debilitating. The continuum of oncology treatment,
though, may not extend beyond periodic monitoring for recurrence or managing sequelae
of the disease and treatment. As cancer is
reconceptualized from a terminal disease to
a chronic disease, the field of cancer rehabilitation is growing (Franklin, 2007). Deconditioning from inactivity or disuse, fatigue, or
pain is addressed through a multidisciplinary
approach. Even with metastatic disease, when
the prognosis is uncertain or known to be terminal, rehabilitation to improve function and
quality of life should be offered as tolerated.
Palliative care and hospice also should be available to patients in cancer rehabilitation.

Conclusion
Oncology nursing is a challenging specialty.
Ethical issues abound, and nurses need to use
resources to facilitate decision making, resolve

conflicts, and cope with the daily witnessing of
suffering and dying. The emotional highs of
successful treatment and grateful patients contrast the lows of loss, moral distress, and organizational problems. Hamric (1999) found that
nurses who had ethics education, had a sense
of their influence in their work setting, had
reached a level of clinical expertise, and had
ethical concern were more likely to take steps to
resolve ethical issues. Oncology units would benefit by having nurses who embrace advocacy and
have the support of their peers, physician colleagues, administrators, and the nursing community.
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Chapter 30 Study Questions
1. Why is the POLST (Physicians [or Practitioners] Orders for Life-Sustaining Treatment) form
so important for patients with life-limiting conditions?
A. It only goes into effect if the patient is in the terminal phase of disease.
B. Like other advance directives, it does not need a physician/provider signature.
C. Providers are not legally bound to follow the directives of the form.
D. It is a legal order, signed by a physician, and must be honored in all care settings, including the home.
2. One of the most frequently reported ethical issues for oncology nurses is related to truth
telling. What is the best response if a patient asks the nurse, “What is my diagnosis?” but the
family asked that the patient not be told?
A. Because the patient has a right to know, the nurse should tell the patient the diagnosis.
B. Discuss with the family the reasons for the request to withhold this information; explain
that for the patient to make informed decisions regarding treatment, the patient needs
this information, and then develop a plan with the family to respond to the patient’s
question.
C. Meet with the family and insist that they tell the patient his or her diagnosis.
D. Tell the patient to ask the doctor.
3. Therapeutic misconception is:
A. A patient’s belief that a research protocol will be altered to provide the patient maximum benefit.
B. The patient’s belief that research subjects will be randomly assigned to the control or
experimental group.
C. The patient’s belief that eligibility criteria for inclusion will be waived for the sickest
patients.
D. The patient’s belief that research is conducted to benefit future patients.
4. Futility is an elusive concept, as its meaning may differ among patients, families, and the
healthcare team. Which view of futility might facilitate a constructive discussion among all
the stakeholders?
A. Physiologic futility: the desired treatment will not work
B. Qualitative futility: the desired treatment will not produce the desired outcome
C. Negotiated reality: a mutual discussion to arrive at goals and ways to reach the goals
D. Futility: an inappropriate use of resources
5. Under what conditions is it ethically permissible to provide palliative sedation?
A. Unrelenting, unmanageable suffering of the patient
B. Existential angst
C. Unrelieved intense pain
D. A and C
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Introduction

chronic disease states (comorbidities). Multiple chronic diseases present in the individual
influence what medical treatment is feasible
and useful in the context of life-limiting disease. PC providers take into account all comorbidities when formulating a treatment plan.
PC pays particular attention to the suffering
experienced by individuals during their illness
journey. In his seminal work of 1982, Dr. Eric
Cassel, professor emeritus of public health at
Cornell University, decried the lack of regard
by his colleagues for the suffering of patients in
their care, not only related to the disease state
but also to the treatment of the disease (Cassel, 1982). “The relief of suffering . . . is considered one of the primary goals of medicine by
patients and lay persons, but not by the medical profession” (Cassel, 1982, p. 640). Cassel
wrote of the historical mind–body dichotomy
proposed by the French philosopher René Descartes, which he contended was useful for scientific advancement but was injurious to individuals when used medically. It does not help us
understand suffering. Instead, he contended,
although individuals have “many facets” (p.
640), they exist as unified wholes. People cannot be reduced to their respective parts (Cassel, 1982).
This leads us to consider the ways in which
individuals experience suffering. Dame Cicely
Saunders, founder of the hospice movement
(a movement related to PC, but not the same),

Many people and clinicians think palliative care
is hospice, but it’s not. Moreover, they think that
patients give up curative or life-sustaining care, but
they don’t.
—C. Dahlin in Sherner, 2015, p. 17
Palliative care (PC) is a concept whose time
has come. As the healthcare system shifts from
an acute disease model to a chronic disease
model of health care (Meier & Sieger, 2004),
PC will demonstrate its eminent usefulness.
This chapter will explore its fitness for the new
model of care and the ways it accomplishes
its goals. PC is “patient and family centered
care that optimizes quality of life by anticipating, preventing and treating suffering” (Hospice and Palliative Nurses Association [HPNA],
2013a). In today’s evolving practice, a simultaneous care model calls for life-prolonging
treatment and comfort care given concurrently
for those diagnosed with a serious, life-limiting
illness (Wittenberg-Lyles, Goldsmith, & Ragan,
2011) rather than waiting until the end of life
(EOL). Instead, PC should be offered throughout the illness trajectory (HPNA, 2013a), that
is, from the time of diagnosis until EOL.
Many disease states that proved fatal in
past generations are now controlled or cured.
Despite the benefits to individuals of this trend,
the consequences are the accumulation of
673
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pioneered the concept of “total pain” (Mehta
& Chan, 2008). Saunders proposed that “pain
should be understood as having physical, psychological, social, emotional, and spiritual
components” (Mehta & Chan, 2008, p. 27).
Assaults to the person by serious disease act on
all aspects: body, mind, and spirit. PC chooses
to address all aspects of suffering, unlike standard medicine, which tends to focus on the specialty of the clinician.
Pivotal to any discussion of PC is the recognition of the individual’s illness journey—
a person’s values, preferences, and goals of
treatment. A whole-person orientation provides patient-centered, not disease-centered,
care. The structure and process that PC uses
to accomplish patient-centered care will be discussed throughout the chapter.

Historical Development of
Palliative Care
Historically, PC is a new subspecialty, beginning in the 1970s through the efforts of Dr.
Balfour Mount, a Canadian physician (Duffy,
2005). Dr. Mount spent time with Dame Cicely
Saunders in London, where she had begun her
work with the terminally ill in 1948 (National
Hospice and Palliative Care Organization
[NHPCO], 2016a). When Mount returned to
Canada, he chose the term palliative, which
means to improve the quality of something,
to describe his new concept of care (Duffy,
2005). This revolutionary type of care “focused
on maximizing quality of life” (Lynch, Dahlin,
Hultman, & Coakley, 2011, p. 106), not on EOL
alone, as hospice does.

The practice of PC is broad, whereas hospice is
narrow. The two terms relate to one another as
indicated in Figure 31-1. PC can be inclusive of
hospice.
PC is provided “regardless of the state of disease” (Lynch et al., 2011, p. 106), is not restricted
by settings, and thus can be provided in inpatient, outpatient, or home settings (NHPCO,
n.d.-b). Although hospice care is generally
restricted to the expected last six months of life,
PC has no such restrictions. Acceptance of PC
does not preclude curative treatment, unlike
hospice, which focuses on comfort alone.
Despite the focus on comfort in the last six
months of life with hospice, the use of hospice services does not amount to “giving up”
but instead “giving over” to a different kind of
care. Hospice care is not the stage where “nothing more can be done.” This is not only erroneous but cruel. What this phrase actually means
is that no more curative options are available.
Instead, skillfully administered hospice aggressively treats suffering in all its forms: body,
mind, and spirit. There is much that can be
done in the treatment of physical pain, shortness of breath, nausea, and constipation, as

Figure 31-1. Relationship of Hospice and
Palliative Care

Palliative Care

Hospice

Palliative Care: What It Is, What It Is
Not
How, then, does PC relate to hospice? First
and foremost, the two terms are not synonymous. While all hospice is palliative in the general sense of amelioration, not all PC is hospice.

This figure emphasizes the continuous and robust
manner in which palliative care is used in oncology
and other life-threatening illnesses.
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well as spiritual and emotional pain and other
forms of suffering. Hospice is considered the
model for compassionate EOL care (NHPCO,
2016b). Medicare pays for bereavement counseling services for a period up to one year following the patient’s death (Centers for Medicare and Medicaid Services, 2015).
Furthermore, hospice is not limited to only
those who are actively dying, but rather is available to those whose life expectancy is approximately six months or less. However, hospice is
frequently underused until death is imminent.
The Centers for Medicare and Medicaid Services (2014) Center for Medicare reported that
the percentage of Medicare decedents who died
while receiving the hospice benefit increased
from 35% in 2007 to 44% in 2012. However,
NHPCO reported that approximately 35.5% of
those receiving hospice services in 2014 died or
were discharged within seven days of admission
(NHPCO, 2015). Author and healthcare chaplain Hank Dunn (n.d.) has written of the tragedy of late hospice referrals. Hospice professionals may not have time to adequately control
pain and meet all the emotional and spiritual
needs of the patient and family before death
occurs (Dunn, 2012). Despite the frequent
late referrals, a recent study by the NHPCO
revealed that 94% of those who received hospice services rated them as very good to excellent (NHPCO, n.d.-a).

Need for Palliative Care Guidelines
and Evaluation
As the concept of PC gained ground in
health care, the need for standardization and
evaluation became evident. In 2004, a coalition
of PC organizations formed the National Consensus Project for Quality Palliative Care (NCP)
and developed the Clinical Practice Guidelines
for Quality Palliative Care (HPNA, 2013a). The
objective was to provide a means for a structured, consistent evaluation of PC programs
(HPNA, 2013a). The guidelines were revised in
2009 and 2013. Likewise, in 2006, the National

■

675

Quality Forum, an organization that promotes
improving the health care of Americans, used
the guidelines as a basis for its national strategy
for PC (HPNA, 2013a).
NCP addresses eight domains of PC: (a)
structure and processes of care, (b) physical
aspects of care, (c) psychological and psychiatric aspects of care, (d) social aspects of care, (e)
spiritual, religious, and existential aspects of
care, (f) cultural aspects of care, (g) care at the
EOL, and (h) ethical and legal aspects of care
(NCP, n.d.-a). These domains enable quality
assessment and improvement initiatives by PC
practitioners. Together, NCP and the National
Quality Forum are foundational in ensuring
and evaluating the consistency and effectiveness of PC. In addition, the Center to Advance
Palliative Care provides outreach and technical assistance to U.S. hospitals about what data
to collect and analyze for “strategic planning,
quality improvement and demonstration of palliative care program impact” (Weissman, Morrison, & Meier, 2010, p. 179).

Structure of Palliative Care Services
PC uses a team approach to provision of services (World Health Organization, n.d.-b). The
use of an interdisciplinary team allows access
to multiple skill sets for the benefit of patients
and their families. The philosophy of team culture, a “mutual appreciation of goals” (Jünger,
Pestinger, Elsner, Krumm, & Radbruch, 2007,
p. 348), allows for “higher levels of autonomy, flat hierarchy, more realistic workloads,
and higher levels of personal feedback by colleagues, patients and relatives” (Jünger et al.,
2007, p. 347). Teams allow flexibility in addressing the needs of the whole person: physical,
emotional, psychosocial, and spiritual. The
team treats the patient and family as the unit of
care. In this approach, the patient defines what
the family is (Lynch et al., 2011). Teams may
include some or all of the following (NCP, n.d.b): physician, advanced practice nurse, nurse,
case manager, social worker, chaplain, pharma-
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cist, and volunteers. Assistance from ancillary
departments such as respiratory therapy, physical and occupational therapy, music therapy,
and dietary services may occur. The exact membership of the team will depend on the setting
and organization. Settings for the provision of
PC include acute care hospitals, outpatient clinics, and community settings, such as assisted living, a personal care facility, or the home.

Process of Palliative Care:
Communication, Collaboration,
and Continuity
Communication
Multidirectional communication is foundational to the process of providing PC services. In
PC, communication is not simply the transmission of information but the “mutual creation of
meaning by both communicators” (WittenbergLyles, Goldsmith, Ferrell, & Ragan, 2013, p. 1).
As Wittenberg-Lyles et al. (2013) so aptly stated,
“Both communicators are speaking and listening, sending and receiving” (p. 1). This is a fundamentally reciprocal process. In this give-andtake pattern of communication, information
flows in all directions among the team, patient,
and family, as well as the primary physician, consulting physicians, and those in ancillary departments. A web of communication is created.
Communication within the team itself will
be ongoing during the acute phase, bringing
to bear each discipline’s expertise. Communication will continue temporally throughout
the disease trajectory as care needs change and
additional discussions about goals and services
are needed (Zalonis & Slota, 2014).
The collegial atmosphere of the team promotes the free flow of information. When
effective communication occurs, it empowers
patients and families, reduces uncertainty, and
creates an environment of safety and trust (Wittenberg-Lyles et al., 2013). This atmosphere
encourages the patient and family to share their

stories, and thus, the team shifts the focus from
the team to the patient (Wittenberg-Lyles et al.,
2013), thereby providing patient-centered care.
Communication in PC frequently occurs in
an emotionally charged environment. Patients
and families are trying to sort out their lives
after receiving bad news about a life-limiting
diagnosis. Wittenberg-Lyles et al. (2013) delineated two levels of meaning that occur in any
communication with the team: the content
level and the relationship level. Speaking the
words of a message, the “task” (p. 4), provides
the content of communication, but the relationship is usually conveyed by nonverbal cues.
Nonverbal cues become preeminent because
researchers note that as much as 80% of communication is nonverbal (Wittenberg-Lyles et
al., 2013). Examples are maintaining eye contact, positioning, and showing focused attentiveness without distraction (Wittenberg-Lyles
et al., 2013). Effective, expert communicators
are needed for these sensitive situations, as the
relationship of trust rests upon the words and
nonverbal cues being consistent.

Collaboration
PC teams operate in challenging environments. In decision making, “because certainty
cannot be obtained, the right answer to problems [in PC] has to be created or produced
through moral reflection” (Hermsen & Ten
Have, 2005, p. 564). Multiple solutions present
themselves. A cooperative dialogue ensues in
an atmosphere of mutual respect, as no one discipline has a corner on “absolute moral truth”
(Hermsen & Ten Have, 2005, p. 565). A joint
decision by the team can produce a balanced
and prudent decision, although this decision
by nature retains an element of uncertainty
(Hermsen & Ten Have, 2005).
During ongoing discussions, the team members answer questions about patient autonomy, caregiver differences of opinion, safety,
resource requirements, and feasibility. Openness and flexibility are important attributes

Chapter 31. Palliative Care

if collaboration is to succeed (Jünger et al.,
2007). A participant in Jünger et al.’s (2007)
study stated that having a common vision of
what is desired to be achieved is essential.

Continuity
According to Growth of Palliative Care in U.S.
Hospitals: 2015 Snapshot (Center to Advance Palliative Care, 2015), achieving well-coordinated
care across healthcare settings is a prime goal
of PC programs. Families frequently have little
experience in access to, or knowledge of, helpful services and resources to transition from the
hospital. The PC team matches resources and
services with patient and family needs after the
patient has left an acute care setting. Supportive services are available in a variety of settings,
such as outpatient clinics, the home, personal
care homes, or long-term care facilities. The
PC team’s expertise in understanding the rules
governing services and the routes of access
remains an important function. Recommendations by the team also reflect the changes
in care needs due to progressive illness. For
example, a PC team might refer to a palliative
home care agency initially that also offers hospice care in preparation for future need. Or,
the patient might begin with a referral to home
care, then transition to palliative home care,
and later to hospice. Or, alternatively, a patient
might use an outpatient PC clinic as long as feasible and then transition to hospice.
In summary, the patient’s prognosis and illness trajectory will provide direction about care
needs. PC teams are experienced in eliciting
goals and needs, working in a collegial manner,
and facilitating access to services. These activities of the PC process exemplify the 3 C’s of PC:
communication, collaboration, and continuity.

The Family Meeting
A primary vehicle used by the PC team is the
family meeting. Wittenberg-Lyles et al. (2011)
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described the family meeting as enabling “the
family to take an active role in the physicianpatient consultation” (p. 308). The meeting
can occur in a variety of settings, either inpatient or outpatient. It serves to establish the
preferences and wishes of patients in relation
to their diagnosis and prognosis and to clarify goals in light of information provided. Ideally, the patient is a full participant in these
discussions. If the individual is unable to participate, then a surrogate decision maker acts in
the patient’s stead. In advanced illness, it may
be problematic for the surrogate to determine
preferences if prior conversations did not occur
when the patient was lucid. This highlights the
need to begin conversations at the time of diagnosis, or at least early after diagnosis. A series of
meetings may better serve the patient and family, but depending on the state of illness and
the setting, this may not be feasible.
The physical environment of the family meeting is important. Usually, the team
chooses a quiet, comfortable place for the discussions. A designated leader initiates the discussion (Weissman, Quill, & Arnold, 2015), but
who occupies this role depends on the makeup
of the team. Frequently the leader is a physician or advanced practice nurse. The leader
begins by introducing himself or herself and
the team members. Family members are introduced. The leader initiates the conversation by
determining what understanding the patient
and family have about status and prognosis. Any
misconceptions must be dealt with at this stage
(Weissman et al., 2015). Next, the leader summarizes the patient and family’s understanding
to confirm that everyone is on common ground
(Weissman et al., 2015). These foundational
steps are necessary prior to moving to discussions about wishes, preferences, and goals.
(Advance directives also may be addressed in
family meetings.) Once preferences and goals
are established, the team proposes a plan of
care. A reciprocal discussion ensues; the plan
is amended, if needed, and then implemented.
The team will make referrals for services and
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help to transition the patient to another setting
with services agreed upon during the meetings.
Patient-centered discussions in a compassionate atmosphere promote trust and adherence
to the plan.

Symptom Management
PC seeks to address the multifactorial nature
of suffering that often accompanies serious illness. Suffering is defined as a state of severe distress induced by loss of intactness of person
(HPNA, 2012). Diagnosis with a serious, lifelimiting illness frequently catalyzes a break in
personhood. Causes of suffering may be physical, such as breathlessness, nausea and vomiting, constipation, diarrhea, pain, or delirium, but other causes often may be emotional,
social, or spiritual.
Causes of pain in serious illness are often
complex and may complicate a patient’s
expression of pain (Mehta & Chan, 2008).
In PC, the concept of total pain may serve to
inform understanding and treatment of distress
(Mehta & Chan, 2008). Total pain encompasses
not only physical pain due to tissue damage,
but also the emotional, psychosocial, spiritual,
and cultural aspects of pain. PC treats pain of
the body, mind, and spirit. Dame Cicely Saunders pioneered this concept in her hospice
work (Mehta & Chan, 2008). The whole-person perspective can also be traced to Florence
Nightingale. In her foundational work, Notes on
Nursing: What It Is and What It Is Not, Nightingale observed that suffering extended beyond
bodily expression (Lynch et al., 2011, p. 107).
The experience of physical pain is a common symptom in serious illness, as well as being
one of the most feared symptoms (HPNA,
2012). Nurses should not fear to adequately
relieve pain; a large body of research has demonstrated that pain medication does not hasten
death. Rather, unrelieved pain hastens death
by consuming physical energy and decreasing
mobility (HPNA, 2012).

Descriptions of pain are subjective and individual. Nursing pioneer Margo McCaffery revolutionized pain management in 1968 by her
stance that “pain is what the person says it is
and exists whenever he or she says it does” (as
cited in Ferrell, 2005, p. 88). By this definition,
pain is viewed from the perspective of the one
who has it: the sufferer. This perspective meshes
perfectly with the holistic principles of PC.
In the population that receives PC, the person assessing pain needs to be able to separate
acute and chronic pain. Although both types
need to be addressed, their manifestations
may be quite different. For those with chronic
pain, for example, facial expression may not
correlate with the expectations of the assessor. Nurses can avoid this pitfall if they recall
McCaffery’s dictum.
Chronic pain can be defined as pain that
lasts more than six weeks and affects a person’s
sense of well-being and quality of life (Lambert,
2010). It usually falls into two categories: nociceptive or neuropathic (Medtronic, n.d.). Nociceptive pain is usually due to tissue damage
and can encompass pain from benign causes,
as well as tumors or metastatic disease. Its quality is sharp or throbbing, whereas neuropathic
pain is usually burning or shooting and results
from damage to nerves (Medtronic, n.d.). Both
types of chronic pain often exist simultaneously in patients with cancer and require skillful handling by the PC team. The PC physician
or nurse practitioner on the team will take into
account “biopsychosocial factors in addition to
spiritual and cultural issues” (Lambert, 2010, p.
436) when addressing pain.
Nociceptive pain may respond well to nonsteroidal anti-inflammatory drugs (NSAIDs)
or opioids, whereas neuropathic pain may
respond better to agents such as gabapentin,
pregabalin, amitriptyline, or duloxetine hydrochloride (Lambert, 2010). People who have
received certain chemotherapy agents, such as
platinum-based compounds, vinca alkaloids,
or taxanes, frequently have neuropathic pain
(Polovich, Olsen, & LeFebvre, 2014).
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When nonopioid analgesia alone is insufficient for effective pain management, opioids are then warranted. When mild opioids
such as codeine are ineffective, strong opioids
such as morphine and hydromorphone should
be added (World Health Organization, n.d.a). Additional medications, adjuvants, which
address fear and anxiety, are recommended
in conjunction with analgesics (World Health
Organization, n.d.-a). Opioid doses may be lowered by simultaneous use of nonopioids such
as NSAIDs (Coyne, 2015). Because cancer pain
is frequently multifactorial in nature, combination pharmacology is more effective than
opioids alone. An effective pain regimen may
include NSAIDs, agents such as gabapentin,
and opioids.
As presented by the World Health Organization pain ladder, adjuvants for the relief of
other symptoms are necessary to obtain quality
of life. Symptoms such as nausea may respond to
antiemetics, for example, ondansetron or prochlorperazine, but agents such as dexamethasone, metoclopramide, or lorazepam may also
be needed for refractory nausea, depending on
the exact cause (Polovich et al., 2014).
Breathlessness may respond to morphine.
For those with renal compromise, hydromorphone may be used instead because of its lower
levels of active metabolites (Coyne, 2015). Morphine is very flexible because it comes in longand short-acting oral forms as well as rectal,
subcutaneous, and IV preparations. The intramuscular route is not recommended because it
has unreliable absorption and a rapid drop in
action and is painful (Wells, Pasero, & McCaffery, 2008). Tablets or oral solutions of morphine also are available. Because breathlessness
has both sensory and affective components,
techniques such as a handheld fan, pursed-lip
breathing, and anxiety relief also may be used
(Booth, Chin, & Spathis, 2015).
Bone pain, common in metastatic disease
of breast, lung, and prostate cancers, is challenging to treat. Opioids alone may be insufficient, and additional classes of medications
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may be helpful. Bone pain may be amenable
to use of bisphosphonates, which inhibit osteolysis (Coyne, 2015). Massage therapy, hydrotherapy, and daily stretching and exercise have
demonstrated benefits to those with bone pain
(Coyne, 2015).
Constipation frequently accompanies opioid
use, or may be a feature of the disease process.
As-needed (PRN) administration of opioids is
not recommended; instead, a daily regimen is
prescribed. Docusate sodium, polyethylene glycol, and/or senna used daily in conjunction
with PRN suppositories, sodium phosphate
enemas, or milk of magnesia (Nursing2017
Drug Handbook, 2017) often is necessary to provide regular evacuation.
Other symptoms may include anxiety and
depression. Anxiety may respond well to anxiolytics (Cope et al., 2016). Depression, a common accompaniment to a cancer diagnosis,
may respond well to agents such as citalopram,
duloxetine, or fluoxetine (Cope et al., 2017).
Excess secretions also may occur in advanced
disease. Excess secretions at EOL respond to
treatment with glycopyrrolate, given IV; atropine sulfate ophthalmic drops, given sublingually; or scopolamine, administered via transdermal patch (Bailey & Harman, 2017).
Concerns about the use of opioids and associated respiratory depression for those needing
PC or hospice are generally unfounded. The
PC physician or nurse practitioner will generally perform a trial of analgesics initially at
a low dose, and then titrate the dose upward
according to the estimated pain intensity based
on pathology and analgesic history (Herr,
Coyne, McCaffery, Manworren, & Merkel,
2011). Alert patients do not suddenly experience respiratory depression; it typically develops only as sedation is increased (Wells et al.,
2008). Therefore, the nurse needs to monitor
sedation levels and administer doses accordingly. Relying on pulse oximetry levels alone
is not recommended because a decreased oxygen saturation is a later indication of respiratory depression (Wells et al., 2008).
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In a landmark study, Marks and Sachar
(1973) reported that physicians’ misconceptions regarding use of narcotic analgesics led to
undertreatment of pain and therefore needless
suffering in patients. Since then, research has
consistently demonstrated that pain is undertreated (Wells et al., 2008). Changes in level of
consciousness in a state of advanced illness may
be due to the disease process, not medication.
The benefit of having the PC team on board
is that altered levels of consciousness can be
investigated and appropriately treated.
The concern about overtreatment with opioids causes the harmful effects of unrelieved
pain to be ignored. Negative effects occur in
the endocrine, metabolic, cardiovascular, gastrointestinal, and immune systems (Wells et al.,
2008). The endocrine system releases excess
hormones, producing fat catabolism, weight
loss, and inflammation (Wells et al., 2008). For
those with cancer, stress and pain can suppress
natural killer cells that act to prevent tumor
growth and the process of metastasis (Wells et
al., 2008).
Spiritual distress can have a significant effect
on suffering and generally complicate the
treatment of physical pain. In a recent study
of patients with advanced cancer receiving
PC, 40 of 91 patients (44%) reported spiritual
pain (Delgado-Guay et al., 2011). All humans
are intrinsically spiritual because all individuals have relationships “with themselves, others,
nature, and the significant or sacred” (HPNA,
2010). The team chaplain and other team
members understand that each person has
unique beliefs, values, and practices (HPNA,
2010). As the team uncovers the causes of spiritual distress, it will address brokenness and create space for healing (HPNA, 2010).

Barriers to Use of Palliative
Care
As noted previously, PC as a new subspecialty emerged in the 1970s (Duffy, 2005). The

prime barrier to obtaining PC services is a lack
of knowledge by both the public and clinicians.
Many believe that PC is equivalent to hospice,
which they wrongly impute as “giving up.” Further needs for the nurse’s role of educator in
this area are described in the Nursing Implications section later in this chapter.
Avoidance of the subject of death and dying
is also a barrier. Even after the passage of the
Patient Self-Determination Act in 1991, the
majority of people have not completed a living will. Research by the Agency for Healthcare Research and Quality showed that when
the records of the terminally ill were retrieved,
less than 50% had an advance directive (KassBartelmes & Hughes, 2003). Some clinicians
and families have concerns that engaging
PC will “take away hope.” In fact, this fear is
unfounded.

Value of Palliative Care
A randomized controlled trial performed
by Temel et al. (2010) showed that the difficulties of providing data about the value of early
PC were unfounded. This landmark study demonstrated the benefit of providing PC services
at the time of diagnosis of a serious, life-limiting illness. The researchers found that those in
the intervention arm of the study (those who
received PC at the time of diagnosis) had a longer median survival, as well as marked improvement in quality of life and mood. Longer survival was accomplished even when compared to
those who received aggressive treatment up to
EOL (Temel et al., 2010). The authors hypothesized that earlier referral may have resulted in
better symptom management, which, in turn,
translated into longer survival. Rates of depression differed between the two arms of the
study, with half as many patients suffering from
depression in the intervention arm (Temel et
al., 2010). This study also demonstrated that
more patients in the intervention arm had
addressed advance directives by EOL.
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In the ENABLE III randomized controlled
trial, researchers found that early PC improved
survival, reduced depression, and relieved family caregiver depression and stress (Bakitas et
al., 2015; Dionne-Odom et al., 2015). Analysis compared patients who were referred to PC
within 30–60 days of diagnosis with those whose
initiation of PC was delayed for three months.
One-year survival rates were 63% in the early
referral group and 48% in the delayed referral
group (Bakitas et al., 2015). Hospitals’ use of
the intensive care unit and emergency department was lower in the early PC group (Bakitas
et al., 2015). Median survival in the early intervention group was 18.3 months compared with
11.8 months in the delayed group (Bakitas et
al., 2015). Furthermore, the early intervention
group was more likely to have a home death
(Bakitas et al., 2015), consistent with other
studies of those receiving early PC. A common
theme in the general population is the wish to
die at home.
Jack, Hillier, Williams, and Oldham (2004)
investigated a different advantage to receiving early PC. The aim of the study was to determine whether those who received early PC had
more “insight into their disease and prognosis”
(p. 47). The intervention did demonstrate an
improvement in insight, confirming the previous results in other studies (Jack et al., 2004).
Healthcare providers in the study thought that
PC involvement allowed patients to explore
their understanding from a patient perspective
and allowed more open communication (Jack
et al., 2004).
In a follow-up study to Temel et al. (2010),
Yoong et al. (2013) demonstrated the difference between PC visits and oncology visits by patients. While oncology visits focused
on cancer treatment and medical complications, PC visits emphasized “managing symptoms, strengthening coping, and cultivating illness understanding and prognosis awareness”
(p. 283). The authors also learned that early
PC visits were related to building relationships,
while final visits were where EOL discussions
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occurred (Yoong et al., 2013). This should help
to allay fears of clinicians who have concerns
about PC referral “taking away hope.”
In summary, evidence supports that early
initiation of PC has multiple benefits to both
patients and families. Yoong et al. (2013) noted
that because cancer treatment is now very complex, requiring considerable time and attention from the oncologist directing the regimen and managing medical complications
of the treatment, collaboration with the PC
team allows the oncologist to focus on cancer
therapy. The PC team can manage the “psychological, social, and emotional aspects of
illness” (Yoong et al., 2013, p. 288). Early initiation of PC is recommended by a number of
organizations, including HPNA (2013b), the
American Academy of Hospice and Palliative
Medicine (2008), the Center to Advance Palliative Care (n.d.), and the American Society
of Clinical Oncology (Ferrell et al., 2017). The
National Comprehensive Cancer Network®
(2017) guidelines state that all patients should
be screened for PC needs during their initial
visit, as well as at appropriate intervals and as
clinically indicated. NHPCO and the Center to Advance Palliative Care (n.d.) state that
PC should be offered along with curative and
restorative treatment. Initiation of PC should
begin before occurrence of a healthcare crisis
(HPNA, 2013b). The primary objective should
be to provide maximum benefit to patients and
their families.

Nursing Implications
The constant presence of nurses among
patients receiving PC emphasizes that nurses
are critical to the provision of high-quality
PC. They find themselves in a unique position to have conversations about healthcare
interventions and patients’ preferences, values, and goals related to these interventions
(HPNA, 2013b). Patients facing a serious diagnosis tend to feel very vulnerable and benefit
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from the skill, experience, and compassion of
nurses. Patients rely on nurses to be their advocates, that is, to ensure that their wishes and
preferences are honored (HPNA, 2013b).
Nurses need to be proactive in their pursuit of PC education as the healthcare system
moves from an acute care model of disease to
a chronic care model. The End-of-Life Nursing Education Consortium (ELNEC) is an
excellent resource and supports the report on
improving care in serious illness issued by the
Health and Medicine Division of the National
Academies of Sciences, Engineering, and
Medicine (formerly the Institute of Medicine)
(Field & Cassel, 1997; Malloy, Virani, Kelly,
Harrington-Jacobs, & Ferrell, 2008). ELNEC is
available at many sites in the United States and
worldwide. Participating in ELNEC training
enables nurses to communicate more effectively with the PC team about patients’ needs,
gain expertise in symptom management, provide needed care to families, and advocate for
the relief of suffering (see www.aacn.nche.
edu/ELNEC). HPNA and the Oncology Nursing Society also provide high-quality information and opportunities related to PC, such
as print and online journals, workshops and
conferences, and online courses (see http://
hpna.advancingexpertcare.org and www.ons
.org).
Nurses should endeavor to become expert
in symptom management. Becoming knowledgeable about safe pain management will
help to prevent the undertreatment of pain
and its subsequent harmful effects (Wells et al.,
2008). Adequate monitoring by nurses is the
best prevention of untoward sedation (Wells et
al., 2008).
Nurses’ role in making information understandable to patients and their families is paramount. Promoting understanding is one
of the abilities needed by healthcare professionals involved with shared decision making
(Kawasaki, 2014; Légaré et al., 2011). In the
face of receiving bad news, anxiety and shock
often require the nurse to reinforce informa-

tion presented, correct misconceptions, and
interpret “medicalese.” Without adequate
understanding, informed decision making
cannot occur.
Because nurses spend more time with
patients than other providers, they may have
many opportunities to develop a good understanding of patient and family wishes and
preferences. The nurse’s role in advance care
planning is recognized in the HPNA (2013a)
position statement, “The Nurse’s Role in
Advance Care Planning,” and is considered a
core element of palliative nursing practice.
Assisting families to formulate and then verbalize these wishes to their healthcare providers
is a valuable service nurses provide. In doing
so, nurses promote patient autonomy, one of
the prevailing bioethical principles of today’s
health care (Zalonis & Slota, 2014).
When nurses communicate with providers
about the appropriateness of initiating involvement of the PC team, patients and their families have the opportunity to explore at length
their wishes and goals. Participation of the PC
team and the nurse when surrogates must make
decisions for the patient adds another measure
of support. However, it may also enable families to feel that their substituted judgment is
in line with patient wishes and that autonomy
has been protected. Preferences and values
are explored and addressed at length in family meetings.
Another valuable service provided by
nurses is that of presence. This is simply being
there and “that quality that makes patients and
their families feel that their nurses are there
for them” (Wittenberg-Lyles et al., 2013, p.
10). Tellingly, the term healing presence is often
used in nursing literature, which confers the
aura of nonverbal attentiveness and compassionate witness. There is power in the nurse’s
being alone. Empathy flows from presence and
is one of the core attributes of healing presence (Wittenberg-Lyles et al., 2013). From
healing presence, a therapeutic relationship is
created. Ferrell and Coyle (2008) stated that
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in the midst of fears and anxieties, the nurse’s
presence speaks through “the chaos and
depersonalization of the healthcare environment” (p. 109). Providing presence is a priceless gift.
In the milieu of a therapeutic relationship,
patients and families feel free to share their
feelings: uncertainty, fear, depression, and
pent-up emotions. Kawasaki (2014) cited the
sharing of feelings and emotions as a beneficial nursing technique in shared decisionmaking situations. Patients may fear that asking questions will make them appear foolish
(Jack et al., 2004), but nurses can ameliorate
fear in the context of a therapeutic relationship.

Conclusion
The commitment to prevent suffering and
treat total pain, see the person instead of the
disease, and treat the patient and family as
the unit of care are hallmarks of PC. Furthermore, the commitment to inform and facilitate self-determination and uphold autonomy
is another hallmark of PC. The simultaneous
care model is recommended in current practice, that is, providing PC concurrently with lifesustaining treatment. PC should be initiated at
the time of a serious, life-limiting diagnosis. In
addition, the reality of the need to emphasize
that PC is not hospice remains.
The American Academy of Hospice and Palliative Medicine’s (2008) position statement on
access to palliative care and hospice states that
PC should be a “fundamental component of
excellent medical care, not an alternative after
other approaches have been pursued.” HPNA
supports the stance that “all patients with a
serious or life-threatening illness should have
access to high-quality palliative care” (HPNA,
2013a, p. 3).
Advancing the use of PC is within the purview of nurses. Facilitating access to a team of
experts who can deal with the complex prob-
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lems experienced by people with serious disease is a valuable service nurses can provide.
Research demonstrates that provision of PC
enables patients to be more satisfied with their
overall care, feel that they have improved communication with their providers, and avoid
intensive care units and emergency department visits (National Quality Forum, n.d.). Furthermore, a body of evidence has now emerged
demonstrating the value of PC through randomized controlled trials: increased median
survival, increased mood, and decreased caregiver stress.
A great deal of literature on PC communication focuses on physician–patient communication and breaking bad news. Instead, Button,
Gavin, and Keogh (2015) focused on the continual presence of nurses. Nurses help to interpret bad news and provide the gift of presence
by listening to family concerns (Button et al.,
2015). Communication is foundational to all
nursing practice, but particularly in PC, where
patients and families must confront life-limiting diagnoses.
Estimates show that by 2030 there will be
twice as many older adults in the United States
than in 2000 (National Quality Forum, n.d.);
therefore, the need for PC services will only
become more pressing. As nurse scientist Betty
Ferrell (2012) stated, through PC, “we offer
what the nation needs—quality, patient-centered, cost-effective, compassionate care for
patients and families” (p. 447). In an environment today where Americans tend to deny
death and view death as a failure of the healthcare system (Malloy et al., 2008), PC can provide a sensible and comprehensive alternative.
Nurse scientist Barbara Gomes (2015), in analyzing the ENABLE III trial results, asked as the
title of her editorial, “palliative care: if it makes
a difference, why wait?” (p. 1420).
Many healthcare professionals provide valuable aspects of PC. Yet, throughout the present and future of PC, nurses will be an abiding presence, combining the science of expert
skills with the art of caring.
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Key Points
• PC and hospice are not synonymous.
• All hospice care is palliative, but not all PC is hospice.
• A team of healthcare professionals provides PC services.
• The patient and family is the unit of care in PC.
• PC should be offered from the time of diagnosis of a serious, life-limiting illness throughout the illness to EOL.
• Patients can receive PC while also receiving curative treatment.
• Nurses are an abiding presence in the provision of PC services.
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Chapter 31 Study Questions
1. The concept of “total pain” is used in palliative care because:
A. Patients with serious illness have a great deal of pain.
B. Patients receiving palliative care find pain crippling.
C. Families have difficulty in dealing with the pain of serious illness.
D. This concept encompasses pain in body, mind, and spirit.
2. The simultaneous care model in palliative care enables:
A. A number of different treatments.
B. Life-sustaining treatment concurrently with comfort care.
C. Comfort care to overwhelm life-sustaining treatment.
D. Provision of palliative care after all curative interventions have been exhausted.
3. Which of the following is a primary vehicle used by the palliative care team to promote
patient preferences and goals?
A. Teamwork
B. Family meeting
C. Medication regimen
D. Chaplain’s services
4. The 3 C’s of palliative care are:
A. Consensus, continuity, and communication.
B. Communication, creativity, and consensus.
C. Communication, collaboration, and continuity.
D. Congruence, collaboration, and consensus.
5. Temel et al. (2010) demonstrated that early initiation of palliative care:
A. Took away hope.
B. Freed the patient from pain.
C. Increased median survival.
D. Made family members depressed.
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Psychosocial Issues
Ellen Giarelli, EdD, RN, CRNP

Introduction

processes that occur within the individual. It
often is discussed in the context of psychosocial interventions, which may be behavioral,
educational, or pharmacologic (Baltrusch &
Waltz, 1985) and employ technology (Kaltenbaugh et al., 2015).
A growing body of research supports the
integration of body and mind such that they
are now considered inseparable. Nummenmaa,
Glerean, Hari, and Hietanen (2014) demonstrated that emotions are felt in the body, and
somatosensory feedback may trigger conscious
emotional experiences by mapping bodily sensations associated with different emotions after
stimulating an emotion. They further illustrated that this somatosensory system is culturally universal. While their study demonstrated
that emotions affect the physical body, corresponding studies have linked emotional consequences to disease, and emotional pathologies
to specific brain regions (Carlson et al., 2015;
Denollet et al., 2006). Conversations about the
mind–body phenomenon are at the heart of
medicine and the soul of cancer care.
Both patients and family members may be
affected and have feelings of anger, fear, uncertainty, sadness, hopelessness, distress, loneliness, grief, and relief. Mental health may be
compromised by anxiety and depression, while
social problems are largely interpersonal and
economic. The family that faces a cancer diagnosis may experience interpersonal discord,

Cancer is a whole-body disease affecting the
body, mind, and spirit. Patients will experience
the burdens imposed by this disease differently and can take acute or chronic paths. Family members and formal caregivers may share
the emotional consequences as patients traverse the cancer trajectory from symptom identification to the end of life (Holland, 1982).
In 2005, Kazak proposed a general model of
prevention informed by work with children
with a cancer diagnosis and their families. The
model proposed that all illnesses and trauma
have psychosocial consequences. Applying this
model to cancer care in general, all individuals
affected with any cancer, and members of their
families, are at risk to suffer from psychosocial
consequences and must deal with the issues
surrounding end-of-life care (Douglas & Daly,
2014; Dy et al., 2011).
The term psychosocial refers to one’s psychological state or development in interactions
with a social environment. Psychology is the
study of mental processes and behavior. The
social environment, or context, is the influence of
social position, roles, culture, and relationships
that as a whole may influence the psychology.
Contrasted with social psychology, which
attempts to explain social patterns of behavior in a general sense, the concept of psychosocial is used to describe the unique internal
689

690

■

CANCER BASICS, SECOND EDITION

loss of emotional support and partnership, and
economic burdens from the loss of employment and the high costs of care. Bultz and Carlson (2005), among others (e.g., Salmon, Clark,
McGrath, & Fisher, 2015), have labeled emotional distress as the sixth vital sign in cancer
care. Every kind of cancer, mode of therapy, or
cluster of symptoms carries with it psychosocial
issues. For example, individuals treated with
targeted therapy to inhibit epithelial growth
factors will likely develop acne-like facial rashes
that may generate extreme embarrassment and
lead to social isolation. The facial disfigurement caused by head and neck cancer causes
profound psychological trauma and has a significant impact on self-esteem (Callahan, 2004;
Coffman, 2015). In another example, a person with lung cancer may feel guilty for having
smoked cigarettes despite warnings from family and friends. This person’s caregivers may be
angry and blame the patient for “causing” his
own suffering (Lobchuk, McClement, McPherson, & Cheang, 2008; MacNeil et al., 2010).
With the advent of cancer predisposition
genetic testing came a new set of psychological problems. For the patient with breast and
ovarian cancer syndrome, familial adenomatous polyposis, or multiple endocrine neoplasia, the cancer trajectory may begin with presymptomatic risk assessment and determination
of genetic mutation carrier status. Knowledge
of such risk may generate fear, worry, and other
psychosocial consequences perhaps decades
before the onset of disease, or even when the
development of cancer is not absolute. People who are offered predisposition testing must
struggle with the choice to know their risk. If
one chooses to know, he or she may face a different kind of fear of the future and potential
loss of a loved one.
A new area of research examines the motivations of individuals who seek genetic testing,
as well as its impact on risk perception and selfconcept. Motivators appear to influence a person’s adherence to and decision making about
preventive strategies and lifestyle changes. This

domain of psychosocial research promises to
offer insights that may be applied to improve
risk prevention (Bleiker, Esplen, Meiser,
Petersen, & Patenaude, 2013).
Every aspect of cancer care will have psychological and social correlates that are inseparable and, to varying degrees, may closely follow
the clinical course.

Conceptualizing Psychosocial
Aspects
A number of methods exist to conceptualize psychosocial issues in cancer care and guide
the management of psychosocial problems.
One way is to use a systems approach, which
considers the individual in the context of social
systems, such as the family, the healthcare community, and the larger social network. A systems approach allows for the selective study
and treatment of psychosocial problems at the
interface of patients with their immediate and
extended family members, friends, employers,
and associates in larger cultural and social networks.
A robust body of literature supports a family-centered approach to psychosocial issues
and a careful consideration of the role of culture, race, and ethnicity (Lillie et al., 2014).
Over the decades, studies of family responses
to cancer have shown strong evidence of
family distress (Bachner, O’Rourke, & Carmel, 2011; Baider & De-Nour, 1988; Germino
et al., 1998; Haase & Phillips, 2004; Lewis &
Deal, 1995; Pellegrino et al., 2010) along with
shared decision making (Obeidat, Homish, &
Lally, 2013). Multiple factors influence couple and family adjustment (Hilton, 1993; Hilton, Crawford, & Tarko, 2000; Lewis, 1993),
and distress among family members influences psychosocial issues for patients (Given
& Given, 1992; Heiniger, Butow, Price, &
Charles, 2013) and especially parents (Long &
Marsland, 2011; Miedema, Hamilton, Fortin,
Easley, & Matthews, 2010).
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When using a systems approach, a nurse
may identify a recipient of psychosocial interventions within concentric circles of care, and
at any time treatment may be directed to a
patient or a combination of the patient and
his or her relations. This approach acknowledges that individuals who know, love, and
care for the person with cancer will attempt
to apprehend that person’s reality and empathize with the person who is suffering. Figure
32-1 is an illustration of how concentric circles
of care can be used to identify and plan nursing care.
Another model, the Human Response to
Illness Model (Mitchell, Gallucci, & Fought,
1991; Nesbitt & Sawatzky, 2009), provides a
comprehensive framework to explain how psychosocial factors interact with physiologic processes. In this model, psychosocial variables
are depicted as interacting with psychological,
pathophysiologic, behavioral, and experiential perspectives. Psychosocial processes that
may generate stress or distress, such as coping and finding meaning in illness, and the
availability of social support may have a direct
or indirect influence on health and illness
(McCance, Forshee, & Shelby, 2006; Milberg,
Wåhlberg, & Krevers, 2014; Miller & Schnoll,
2000; Rolland & Williams, 2005). Hansen and

Figure 32-1. Concentric Circles of
Psychosocial Care in Oncology Nursing
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Sawatzky (2008) proposed that a sufficiently
intense and unresolved stress response may
lead to pathology and exacerbate existing illness. Referring to this model allows oncology
nurses to expand their focus to include the
following (Cohen, Jenkins, Holston, & Carlson, 2013):
••Impact of psychological distress on symptoms
and disease progression in the patient
••Impact of psychological distress among family
members at risk for cancer
••Role of culture, spirituality or religion, and
other support networks and social relationships on cancer-related psychological distress
••Health literacy as a complex of understanding and proactive decision making for optimal patient-centered outcomes
Another approach is to conceptualize and
manage psychosocial aspects of cancer as
occurring over time. The natural path of any
long-lasting disease or health condition can be
thought of as proceeding in phases. This concept of time provides nurses with a way to think
longitudinally about the course of the illness
for patients and families. With this approach,
nurses may examine the evolution of psychological pathology and illness in affected and
unaffected family members as a consequence
of a loved one’s cancer diagnosis.
The most common progression is from crisis
(or onset) to chronic to terminal. For example,
with the advent of presymptomatic genetic testing, the natural trajectory of illness has shifted.
A patient and family may experience additional
psychosocial crises at the points of genetic testing, post-testing counseling, and prior to any
symptomatology (Kinney et al., 2014; Rolland,
1999). Patients and families may experience
long stretches of chronic psychological distress
as they presumptively wait for symptoms to
begin and the genotype to be expressed. Living
day to day with the burdens of disease may be
exhausting physically, emotionally, and socially.
This chapter takes a temporal and noncategorical approach to psychosocial issues. The
temporal appraisal follows psychosocial fac-
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tors from prediagnosis to disease recurrence or
metastasis. The noncategorical appraisal considers that the diagnosis of cancer, in general,
is followed by certain emotions and behavioral
responses.
Psychosocial issues are continually studied
by clinicians and researchers who adjust the
variables to examine experiences based on
age, sex, diagnosis, treatment setting, treatment approaches, and contextual factors, and
tailor research designs to selected populations. However, the fundamental underlying
psychosocial issues are universal and enduring. The most important habit of mind for
oncology nurses to develop is to expect that
patients and families will experience some
version of psychosocial distress as a result of
the diagnosis. Nurses must understand basic
concepts, search the most contemporary evidence, and prepare to intervene based on
patients’ and families’ specific and individual
set of circumstances. The nurse has a significant role in all aspects of cancer care, and
psychosocial care in particular (Sheldon,
Harris, & Arcieri, 2012).

Traumatic Events in the Cancer
Trajectory
Psychological trauma is a type of damage to
one’s mental state that occurs as a result of a
traumatic event. Such an event may be a brief
experience, a series of experiences, or chronic
negative experiences that overwhelm a person’s ability to cope or integrate the events with
one’s life. Many aspects of cancer care, from
diagnosis to treatment, can be traumatic. Along
the cancer continuum, certain events are more
likely to be experienced as traumatic: learning one’s risk for cancer; finding a sign of cancer; waiting for test results; learning the diagnosis; treatment aspects (awaiting, changing, and
ending treatment; dealing with side effects; and
treatment failure); recurrence, progression, or
metastasis; and facing death.

Cancer and Post-Traumatic
Stress Disorder
People who experience a trauma have four
traits in common: the event was unexpected;
the event was psychologically overwhelming;
the person was unprepared or unable to cope
with it; and the person felt he or she could do
nothing to prevent or mitigate the event (Feldman, Sorocco, & Bratkovich, 2014; Kangas,
Henry, & Bryant, 2002; Smith, Redd, Peyser,
& Vogl, 1999). The event does not determine
whether an experience is traumatic; rather, it
is the subjective interpretation by that person.
Based on this definition, the number of reports
of post-traumatic stress disorder (PTSD) among
cancer survivors and their relatives is growing
(Kangas et al., 2002; Mehnert & Koch, 2007;
Smith et al., 1999; Yi & Kim, 2014). The risk of
PTSD for parental caregivers of children with
cancer is especially high. In general, parents do
adjust and cope with their child’s cancer, but a
significant majority experience post-traumatic
stress symptoms (Jones, 2012). In addition, cultural factors may influence how an individual
manifests distress.
Shim and Park (2012) found that having
no religion, impaired levels of overall functioning, and “multiple psychological morbidities,” including PTSD, were associated with
suicidality in Korean patients with cancer. Survivorship issues have become and will remain
an important area of research as treatments
improve (Badger et al., 2011; Haj Mohammad
et al., 2015; Santin, Treanor, Mills, & Donnelly,
2014). The cancer experience is highly complex, and labeling it as a trauma is still under
scrutiny.

Psychosocial Impact Along the
Cancer Trajectory
Most patients undergoing cancer treatment
and their families experience periods of distress that correspond with the clinical course
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of cancer. For a small portion of patients, psychomorbidity or severe psychiatric problems
may occur that require referral for psychiatric
intervention. According to the National Comprehensive Cancer Network® (NCCN®), “Distress is a multifactorial unpleasant emotional
experience of a psychological (i.e., cognitive,
behavioral, emotional), social, and/or spiritual
nature that may interfere with the ability to
cope effectively with cancer, its physical symptoms, and its treatment” (NCCN, 2016, p. DIS2). Distress ranges from common and normal
feelings, such as distraction, difficulty concentrating, and loss of appetite, to problems that
are disabling, such as despair and cognitive dysfunction. An individual’s response to distress
can be “normal” and anticipated, or extreme
and disabling (see Figure 32-2). In the practical
sense, by observing patients and families across
the life span and by position on the cancer
trajectory, oncology nurses can identify times
when their interventions may have the greatest therapeutic effect. In the theoretical sense,
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it allows researchers and clinicians to observe
changes over time in response to disease and
treatment. Varied aspects of normal living are
affected, such as sexuality, the experience of
pain, cognitive function, and development in
children, because many cancers are being redefined as chronic rather than acute, life-threatening conditions (Morse & Fife, 1996).

Psychosocial Response to Learning
One’s Risk
It is estimated that 5%–10% of all cancers
are due to a genetic predisposition (National
Cancer Institute [NCI], 2015). Many studies
have been conducted to evaluate a person’s
risk for cancer syndromes, such as hereditary
breast and ovarian cancer (HBOC) syndrome,
Lynch syndrome and colorectal cancers, multiple endocrine neoplasia, and melanoma. The
principles of risk assessment and reporting of
findings are shared across patient populations.
Findings from one set of studies (i.e., assess-

Figure 32-2. Parameters of Psychosocial Distress in Cancer Care
Normal and Common Feelings
• Vulnerability
• Uncertainty
• Sadness
• Nervousness
• Worry
• Anger
• Fear
• Guilt
• Grief
Common Psychosocial Consequences
• Impaired sleep
• Impaired appetite, temporary loss of appetite
• Mental distraction
• Difficulty concentrating
• Impaired body image
• Loss of interest in usual activities (temporary)
• Loss of interest in sexual relations (temporary)
• Questioning and asking “why”
• Limiting social contact
• Family discord/disruption

Disabling Feelings
• Clinical depression
• Severe anxiety
• Panic
• Extreme anger, outbursts
• Existential and spiritual crisis
• Hopelessness, despair
Disabling Responses
• Sleep disorder (long-standing)
• Eating disorders
• Sexual dysfunction (without physiologic or anatomic etiology)
• Loss of faith
• Social isolation and withdrawal from family and friends
• Anhedonia
• Rejection of help
• Abuse or neglect
• Preoccupation with loss and death
• Suicidal ideation
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ment of women at risk for HBOC) apply to
other cohorts of patients.
Women who participate in cancer risk assessment experience unexpected feelings and the
need for help in navigating their healthcare
future and finding social support (Crotser &
Dickerson, 2010). Some women at risk for
HBOC are at increased risk for elevated levels
of psychological distress that includes intrusive
thoughts, compromised well-being, and avoidance (Schwartz et al., 2002); the study authors
predicted that such women would benefit from
additional, tailored support. Den Heijer et al.
(2013) implemented a tailored support system
for a cohort of women undergoing breast cancer risk assessment and reported a significant
reduction in the participants’ feelings of intrusion and avoidance. They further identified
that predictors of long-term distress were passive and palliative coping styles, excessive breast
self-examination, and overestimation of breast
cancer risk (den Heijer et al., 2013).
Despite concerns about the likelihood of
negative psychological responses to genetic
testing for disease risk (Lerman et al., 1998),
no systematic negative long-term psychological
outcomes have been demonstrated (Hamilton,
Lobel, & Moyer, 2009; Heshka, Palleschi, Howley, Wilson, & Wells, 2008). Reports in the literature have attributed this to (a) the success
of genetic counseling in facilitating adaptation, (b) receiving genetic results as the benefits of reducing uncertainty regarding risk, and
(c) provision of information to guide screening and prevention decisions (Heiniger et al.,
2013; Lammens et al., 2010; van Asperen et
al., 2002). These optimistic reports emphasize
the role that healthcare providers, including
nurses, play in the pre- and post-testing counseling process.
Nurses have important roles in assessing support networks of individuals seeking cancer risk
assessment, providing anticipatory guidance
on risk communication, and remaining sensitive to the impact of cancer screening and risk
analysis on a patient’s self-concept, hope, and

psychological well-being. Crotser and Dickerson (2010) called for more research to examine cancer risk communication among diverse
groups of women.

Family Cluster Effect
The participation of family members is a
desired outcome in cancer care because of the
role of social support in well-being. Lapointe
et al. (2012) examined this effect on psychosocial variables in families undergoing BRCA1
and BRCA2 genetic testing for cancer susceptibility. They reported that family cluster effects
reached significance for the majority of behavioral and psychosocial variables associated with
predisposition testing, including perceived
health status, general distress, psychological
adjustment, risk perception, and motivation
for genetic testing, regardless of family size.
They concluded that this effect should be routinely accounted for when studying psychosocial aspects of genetic testing. By extension,
one may presume that the family cluster effect
should also be routinely accounted for when
evaluating the psychosocial consequences
along the patient’s cancer trajectory and the
content and process of psychosocial interventions.

Spirituality and Religion
NCI (2016) defined religion as a set of beliefs
and practices associated with an organized
group, and spirituality as the search for ultimate
meaning through religion or other paths. Spiritual distress is unresolved religious or spiritual
conflict and doubt that may arise from the diagnosis of cancer.
Approximately 50%–90% of patients with
cancer view religion and spirituality as personally important, and association has been demonstrated between spirituality and improved
coping and quality of life (Balboni et al., 2007).
For example, high spirituality may reduce anxiety, mitigate sadness and the sense of isolation,
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help a person cope with effects of treatment,
and allow a person to feel personal growth as a
consequence of living with cancer (Lillis, 2014).
Stephenson and Berry (2014) conducted an
extensive review of the literature to conclude
that substantive evidence supports that uncertainty and spirituality may coexist and blend to
influence a patient’s experiences, especially at
the end of life. Spirituality and religion recur in
the literature as key determinants of enhanced
coping and improved resilience and mitigators of distress among patients with cancer and
their families.

Responses to Diagnosis
The diagnosis of a life-threatening illness
causes emotional distress for patients and their
family members. The threat to life and security
is real, and fear is an appropriate response. The
patient will fear physical, emotional, and social
harm. Weisman and Worden (1977) described
the first 100 days after the initial diagnosis as a
period of existential crisis. The crisis is a state of
panic or feeling of intense emotional discomfort. It comes from a sense of being alone and
isolated and the realization of one’s own mortality. During this time, patients may be deeply
concerned or preoccupied with issues of life,
death, and purpose. Parents experience similar
feelings (Sulkers et al., 2015).
Family members face similar fears. Fear
becomes irrational when the depth and strength
of the emotion does not match the probable consequences of the illness. Among members of families with hereditary cancers, those
who were ineligible for genetic testing experienced more cancer-related distress than tested
individuals, and cancer-related emotional distress was lower, in general, among those who
declined testing (Heiniger et al., 2013).

Responses to Treatment
Patients treated with surgery, chemotherapy,
and radiation therapy will experience some, or
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many, long-term side effects that can impair
quality of life. Caregivers of patients similarly
experience stress and distress as they observe
the daily and sometimes unrelenting physical effects on their loved ones. For example,
in studies of patients with testicular cancer
and their partners, authors have reported that
patients (and couples) experienced the start
of chemotherapy as the most psychologically
stressful point in the cancer continuum, causing problems in social and physical functioning and mental health (Tuinman et al., 2007;
Vidrine et al., 2010). Adjustment patterns differed between patients and their partners, with
patients reporting a low quality of life after the
completion of chemotherapy. For most couples,
the quality of life returned to normal levels one
year after diagnosis, but a minority needed clinical attention for severe stress response. After
a traumatic experience with treatment, a person may reexperience the mental and physical anguish and avoid reminders, or triggers, of
the experience.
Hospitalization and beginning treatment
contributes to depressive symptoms. In a
study of patients beginning chemotherapy,
Wedding et al. (2007) observed that female
patients, patients with solid tumors, and those
with functional limitations had significantly
higher scores for somatic and affective depressive symptoms on the Beck Depression Inventory. Depression has been studied extensively
among patients diagnosed with cancer (Robinson, Kissane, Brooker, & Burney, 2015; Walker
& Sharpe, 2014) and remains one of the most
significant psychosocial consequences of a cancer diagnosis.
Among children with cancer, the psychosocial impact of treatment can be stressful for
patients, parents, and siblings (Sulkers et al.,
2015). According to McCaffrey (2006), major
stressors for children with cancer were treatment procedures, especially chemotherapy;
loss of control; the hospital environment;
relapses; and fear of dying. Parents and siblings
(depending on their age) will variably appre-
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hend the child’s distressing experiences and
may agonize about anticipated psychosocial
issues, such as dealing with altered body image,
assault to the child’s self-esteem, and transition
back into “ordinary” life.
Nurses are in the best position to screen for
distress during treatments and provide early
intervention to improve health outcomes and
quality of life. Mahendran et al. (2014) found
that nurses who received training in managing psychosocial issues during cancer care
obtained positive gains in applied knowledge
and practice behaviors that were sustained over
three months. The authors predicted that these
gains would eventually lead to staff empowerment and care improvement.

Response to Recurrence and
Metastasis
Of all the phases of cancer, recurrence or
metastasis may induce the most disturbing feelings. These events can bring the loss of hope
for recovery, intense fears of death, and difficulty continuing to manage the emotional consequences and deteriorating functional ability
(Andersen, Shapiro, Farrar, Crespin, & WellsDigregorio, 2005; Given & Given, 1992; Mahon
& Casperson, 1995; Mahon, Cella, & Donovan,
1990; Paiva, Souza, & Paiva, 2015).
Not all people experience recurrence
the same way. Yang, Thornton, Shapiro, and
Andersen (2008) found that in patients with
breast cancer, in the year after recurrence,
physical health and functioning showed no
improvement, whereas quality of life and
mood generally improved and stress declined.
Compared to a first diagnosis, recurrence
caused significantly lower anxiety and confusion. The authors concluded that despite physical burden, patients with recurrent breast
cancer exhibited resilience, and some showed
steady improvement in psychological adjustment. Over time, the management of physical symptoms becomes especially important to
facilitate coping.

With many cancers now being considered
chronic diseases, the terms recurrence and metastasis are perceived differently, as well. Instead
of approaching cancer as a finite phenomenon, nurses may help patients with the psychosocial experience of “living with cancer.” Lang,
France, Williams, Humphris, and Wells (2013)
conceptualized core psychosocial experiences
that occur when patients must adapt to cancer
as a chronic condition. These are uncertainty
and waiting for the future, disruption of daily
life, diminished self, making sense of the experience, sharing the burden, and finding a path.
The issue that dominated the experiences of
this group of patients was the day-to-day challenges compounded by social and existential change. Patients’ sense of self and perceptions of the future were affected by whether
they saw life as diminished, merely changed, or
enhanced by the experience of cancer.

Caregiver-Specific Responses
Several factors are associated with caregivers’ responses to a patient’s cancer. The multiple roles held by caregivers, such as employee,
parent, spouse, or child, influence their psychological adjustment over the patient’s cancer
trajectory. Kim, Baker, Spillers, and Wellisch
(2006) studied the relationship among caregiver roles and adjustment and reported that
the more social roles a caregiver carries out,
the more likely that the caregiver will experience stress and negative effects. Caregivers may
experience sleep disorders, reduced employment and income, social withdrawal, and physical problems.
Among family caregivers, those with more
limited social networks, those with more restriction in their daily activities, and those who were
younger reported the highest burden (Goldstein et al., 2004; Jones, Whitford, & Bond,
2015; Utne, Miaskowski, Paul, & Rustøen,
2013). Young caregivers with low income and
limited education are at greater risk for psychosocial stress when their dependent mem-
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ber (e.g., spouse, child, parent) is diagnosed
(Lewis & Deal, 1995; Northouse, Katapodi,
Song, Zhang, & Mood, 2010; Palos et al., 2011).
Nurses can be instrumental in helping family
members deal with the burdens of caregiving
(see Figure 32-3).

Nursing Management of
Psychosocial Aspects
Assessment
To be effective in a therapeutic relationship, oncology nurses must learn how to assess
a patient’s ability to adjust to the new diagnosis, treatment, recurrence, or prognosis. Nurses
may help patients and family members to recognize, accept, and work through their negative
feelings. Healthcare professionals are responsible for identifying those who need additional
help to deal with psychological distress.
Some psychosocial responses to cancer may
be present at any time and affect quality of life;
therefore, they should be evaluated as a matter of routine. NCCN advocates that distress,
like pain, “should be recognized, monitored,
documented, and treated promptly at all stages
of disease and in all settings” (NCCN, 2016, p.
DIS-3). NCCN created a Distress Thermometer
Figure 32-3. Family Caregiver Responses
and Goals
Responses
• Sleep problems
• Marital problems
• Reduced employment
• Social isolation
• Depression
• Guilt
• Anxiety
• Physical symptoms
• Fatigue

Goals
• Set realistic expectations for self as caregiver.
• Set realistic expectations for loved one with
cancer.
• Plan time for self.
• Make time for family.
• Talk about feelings.
• Seek out and use community resources.
• Manage emotions.
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that quickly and easily measures distress on a
0–10 scale. An accompanying problem checklist aids in identifying etiologies, such as practical, spiritual, physical, emotional, and familial problems. NCCN recommends that patients
complete these screening tools at each visit and
that clinicians review the outcome. The Distress
Thermometer and problem checklist screening
tools are available online (see NCCN, 2016).
Clinical pathways are available for treating the
etiologies or distress using a multidisciplinary
approach (Vitek, Rosenzweig, & Stollings,
2007). Instruments are available for research
and clinical practice to assess anxiety (Spielberger, 1983), mood (McNair, Lorr, & Droppleman, 1971), impact of an event (Horowitz, Wilner, & Alvarez, 1979), perceived stress (Cohen,
Kamarck, & Mermelstein, 1983), coping (Folkman & Lazarus, 1985), quality of life (Ferrans,
1990), and depression (Sellick & Edwardson,
2007). Tools also are available to evaluate the
psychosocial impact on informal (family) caregivers, including the Caregiver Burden Scale
(Stetz, 1987) and the Caregiver Quality of Life
Index (Weitzner & McMillan, 1999). Another
useful instrument for screening is the Brief
Symptom Inventory (Derogatis, 2008). This
tool is used to collect patient-reported data
and to help support clinical decision making
at intake and during the treatment course in
multiple settings. The Brief Symptom Inventory assesses psychological problems and progress over time.

Depression Versus Fatigue
Differentiation between fatigue and depression is needed, as patients may feel both.
Fatigue is one of the most common symptoms
in the cancer experience and is more prevalent than clinical depression (Jacobs & Piper,
1995). People who are fatigued may experience low energy, low motivation, anhedonia
(the “total loss of feeling pleasure in normally
pleasurable acts” [Dorland’s Illustrated Medical
Dictionary, 2007, p. 92]), decreased sex drive,
and decreased concentration. A person who
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is depressed may express feelings of worthlessness, self-loathing, shame, guilt, suicidal ideation, and a wish to hasten death.

Quality of Life
Quality of life is a broad concept that reflects
a subjective evaluation of well-being. Quality of life is a critical construct in psychosocial oncology. Health-related quality of life is
a multidimensional experience that incorporates psychological and social adjustment and
well-being. One’s health-related quality of life
is a function of the extent of the perceived gap
between expectations and experiences surrounding the four dimensions of well-being
(psychological, physical, social, and spiritual)
(Padilla, Mishel, & Grant, 1992). As Ferrell
and Coyle (2008) attested, “Suffering is common across phases of cancer. It is thoroughly
individual and intensely personal” (p. 241),
and witnessing suffering is the everyday work
of nurses. Wise oncology nurses anticipate the
probability that a patient is suffering and are
ever-vigilant for signs of psychological suffering
that may affect quality of life. Nurses should
ask as they observe: what is the patient saying
and not saying, and how is the patient acting?
The answers to these questions will uncover the
impact of an event.

Psychosocial Interventions
Interventions have been developed for distress during different phases of the cancer trajectory, from diagnosis through active treatment to end of life (Carlson & Bultz, 2003; Grov
& Valeberg, 2012; Watson, 1995). The types of
treatment available are listed in Figure 32-4.
Lewis (2004) recommended that psychosocial
research, and thereafter, interventions, should
focus on the family system because interventions targeted to individuals have the potential to benefit the family as a whole and vice
versa. The overall aim of family-centered interventions is to maintain family function and
integrity as best as possible. This can be accom-

Figure 32-4. Treatment for Psychosocial
Distress
Types of Psychosocial
Interventions
• Professional counseling
• Peer counseling, with
professional assistance
• Peer and/or professional support
• Cognitive behavioral
therapy
–– Short-term, situational
–– Long-term, coping
and adaptation

Means to Deliver
• Print materials
• Peer-modeling videos
• One-on-one, telephone
• In person, one-on-one
• In person, family based
• In person, support
group

plished using psychoeducational approaches.
Teaching problem-solving skills may prevent
psychosocial morbidity (Bultz, Speca, Brasher,
Geggie, & Page, 2000; Sahler et al., 2013).
Psychosocial interventions lower anxiety,
improve perceived social support, and improve
immune function among patients with cancer (Andersen et al., 2004). Interventions may
include strategies to reduce stress, improve
mood, alter health behaviors, and maintain
adherence to cancer treatment and care.

Psychoeducation
Psychoeducation is also called reeducation and
sometimes is referred to as cognitive reframing. It
refers to the education offered to people who
suffer from a psychological disturbance. The
principle behind psychoeducation is that the
more knowledge patients have of their illness,
the better they will be able to live with their condition. Most often, psychoeducational training
involves patients with emotional or psychiatric
disorders such as schizophrenia, clinical depression, anxiety, eating disorders, and personality disorders (Bäuml, Froböse, Kraemer, Rentrop, & Pitschel-Walz, 2006; Hogarty et al., 1991).
However, psychoeducation has been used with
patients with physical illnesses. Patients’ own
strengths, resources, and coping skills are identi-
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fied and reinforced to avoid relapse and contribute to their own health and wellness on a longterm basis. It may be difficult for patients and
some family members to accept the diagnosis;
therefore, one specific use of psychoeducation
is to destigmatize the psychological and social
responses to a diagnosis of cancer and thereby
diminish some barriers to treatment. Through
an improved view of the causes and effects of
the illness and treatment and short- and longterm expectations, patients and families gain a
broader view of the overall illness. Figure 32-5
lists some elements of psychoeducation.

Cognitive Behavioral Stress
Management
Cognitive behavioral therapy (CBT) emphasizes the relationship among thinking, feeling, and doing. CBT deals with the way people
manipulate their thoughts and feelings, which
they attach to their past, present, or future, and
explores the maladaptive connections between
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these thoughts and feelings, which the person
may not notice independently. CBT helps people to realize and identify negative, destructive
thoughts and feelings and work on changing
them into healthy and productive ones, along
with changing their behavior patterns from
maladaptive to adaptive ones (Epstein, 2006;
Ledley, 2005; León-Pizarro et al., 2007).
CBT targets problem areas and helps individuals to develop effective problem-solving
techniques. The therapist and client work collaboratively on problem identification, treatment planning, and outcome evaluation. The
client is taught how to use different kinds of
relaxation techniques, such as deep diaphragmatic breathing, progressive muscle relaxation,
and the tension-and-release approach (Epstein,
2006; Ledley, 2005; León-Pizarro et al., 2007).
Research is ongoing and has produced
mixed results. In a systematic review of seven
CBT studies, short-term improvement was
found in depressive symptoms in patients with

Figure 32-5. Elements of Psychoeducation
Information Transfer
• Symptoms of the disease
–– Physical signs
–– Emotional consequences
–– Social impact, including effect on family system
• Etiologic factors contributing to cancer development
–– Behavior
–– Exposure
–– Genetics
–– Epigenetics
• Treatment concepts
–– Options available
–– Advantages and disadvantages
–– Risks and benefits
–– Expected responses
–– Short- and long-term expectations
–– Follow-up care
–– Inheritance/childbearing issues
–– Lifelong quality of life

Emotional Issues
• Identifying/understanding feelings in self
• Identifying/understanding the feelings expressed by others
• Managing personal emotional responses
• Dealing with the emotional reactions of others
• Exchange of experiences with others
Supportive Care
• Medication with psychotherapeutics
–– Antidepressants
–– Anxiolytics
–– Mood stabilizers
–– Other
• Medication to mitigate contributing factors
–– Analgesics for pain
–– Antipyretics for fever
–– Antibiotics for infections
• Medication interaction effects
• Cooperation approach to problem solving, and adherence to treatment recommendations
• Assistance in self-help
–– Training in self-monitoring
–– Training of family members in patient monitoring
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prostate cancer (Chien, Liu, Chien, & Liu,
2014). However, findings are equivocal: some
reported favorable outcomes (Brothers, Yang,
Strunk, & Andersen, 2011; Guo et al., 2013),
while others reported no effect (Boesen et al.,
2011; Groarke, Curtis, & Kerin, 2013; Korstjens
et al., 2011; Serfaty, Wilkinson, Freeman, Mannix, & King, 2012). The format, frequency,
and timing of the intervention program varied across studies. Content also can be diverse
and often includes education or relaxationtraining activities. These varied methodological approaches may have contributed to inconsistent results across studies.
A psychotherapist determines whether a particular client may benefit from this approach.
CBT can be used with many patients with cancer and their family members across age ranges
and presenting problems. CBT has been favored
among clinicians, and intervention protocols
often include stress management treatments
to reduce social disruption, increase emotional
well-being, generate positive mental states and
benefit finding, foster positive lifestyle changes,
and reinforce positive affect (Epstein, 2006; Ledley, 2005; León-Pizarro et al., 2007). Antoni et
al. (2006) reported beneficial effects on stress
management after 199 women newly treated for
breast cancer received an intervention comprising these aspects. Furthermore, CBT can be selfadministered (Krischer, Xu, Meade, & Jacobsen,
2007). Specific techniques include guided imagery and relaxation (Nunes et al., 2007) and positive self-talk (Schnur & Montgomery, 2008). CBT
is useful for pain management, self-image, hot
flashes, and insomnia, among other symptoms
(Epstein & Dirksen, 2007). The two approaches,
individual and group therapy, are best applied
based on the specific and individual needs of the
patients or the social group (i.e., family and family dynamics).

Psychotherapy and Disclosure
Disclosure is the release of previously
unshared or unexpressed thoughts and feelings resulting in reduced psychological work

to repress unpleasant thoughts or emotions.
According to Pennebaker and Seagal (1999),
translating distress into language helps people
to move through and beyond a negative experience such as cancer. It also may occur through
expressive writing. Laccetti (2007) found that
using positive-affect words was related to emotional well-being for patients with cancer
attempting to reintegrate the experience with
life.

Benefit Finding and Finding Meaning
One of the most significant acts of supportive care for patients and families is to help
them clarify “meaning” in the context of cancer. Kim, Schulz, and Carver (2007) identified six domains of benefit finding in caregiving: acceptance, empathy, appreciation,
family, positive self-view, and reprioritization.
The researchers reported that actively accepting what happened and appreciating new relationships with others improved caregivers’
adaptation.

Dignity Therapy
Some work has been done in examining a
novel intervention called dignity therapy, which
is designed to address psychosocial and existential distress among terminally ill patients. Dignity therapy invites a patient to discuss issues
that matter most or that he or she would most
want to be remembered by others. Dignity therapy redirects the patient’s thoughts to the individual’s self-worth, self-respect, and desired
esteem (Chochinov et al., 2005).

Improving Quality of Life
Cella (1991) suggested four ways to improve
quality of life for a patient: treat the disease,
treat the symptoms and side effects, enhance
communications, and reframe attitudes. In the
context of psychosocial oncology, enhancing
communication and reframing attitudes will
have the greatest impact on psychosocial wellbeing. Oncology nurses may intervene by continually exploring how the experience of can-
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cer is evolving over time and help patients to
align their expectations (for cure, for health,
for relief, for social relationships) with the
actual experience (prognosis, availability of
palliation, functional changes). This realigning helps patients to adjust their attitudes and
modify expectations.

Spiritual Care
Oncology nurses should respectfully support
patients’ use of spiritual coping during the illness
and encourage them to speak with their clergy
or spiritual leader, if relevant, or refer them to
the hospital chaplain or a support group that
addresses spiritual issues during illness (Balboni
et al., 2007; Lin & Bauer-Wu, 2003). Culture and
spirituality may be included in the assessment
and provide fundamental information on a system of support that is not well understood but
known to be important. Nurses may consider
the family cluster effect at the onset of assessment and conduct a comprehensive family evaluation. The family’s coping style, experiences of
distress, and overall perceptions of cancer and
cancer care will inevitably influence the patient’s
psychosocial response.
A spiritual assessment will contribute to bestpractice nursing care. It may include questions
related to the following: religious affiliation, if
any; beliefs or philosophy of life, spirituality, or
religion as a source of strength; participation
in a religious community; the use of prayer or
meditation; loss of faith; and concerns about
death, the afterlife, and end-of-life planning
(Lewis, 2008; NCI, 2016).

Supportive Psychotherapy and
Supportive Social Networks
Personal support has been associated with
reducing symptom distress, decreasing hopelessness, and improving quality of life. Families
also have important roles in providing supportive care to patients with cancer. Manning-Walsh
(2005) reported that social support from fam-
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ily members and friends helped to decrease the
negative effects of symptoms. Hopelessness is
negatively correlated with social support, such
that the more family members and friends can
be involved in a supportive way, the less likely
a patient is to experience hopelessness (Tan &
Karabulutlu, 2005). Steginga, Pinnock, Gardner, Gardiner, and Dunn (2005) reported that
among men with prostate cancer, peer support
was rated positively by most men, and a high satisfaction with support groups was linked to better quality of life, lower pain, and higher perceived clinician support for group participation.
Eton, Lepore, and Helgeson (2005) studied psychological distress in the spouses of men treated
for early-stage prostate carcinoma. They found
that the spouses reported more cancer distress
than patients, and the degree of distress was
inversely associated with social support.
Because of the major role of family and
friends in mitigating the psychosocial effects
of cancer on patients, healthcare providers
should educate family members in techniques
that encourage, offer assistance, and convey a
sense that someone is available to listen, learn,
and lend a hand.
Psychotherapy occurs within a structured
encounter between a trained therapist and
patient, alone or with significant others. The
problems associated with a cancer diagnosis
and treatment may be clinically diagnosable, as
well as everyday problems. Most forms of psychotherapy use only spoken conversation, but
some use other forms of communication, such
as the written word, artwork, drama, narrative
story, music, or therapeutic touch.
Psychotherapeutic
interventions
treat
patients using the medical model of illness and
cure, but not all psychotherapeutic approaches
follow the model. Some practitioners, such as
those from the humanistic schools, see themselves in an educator or helper role. Because
sensitive topics often are discussed during psychotherapy, therapists are expected, and usually legally bound, to respect client or patient
confidentiality.
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Mitigating and Compounding
Distress
Several situational and personal factors mitigate or compound a person’s psychosocial
response to cancer. These include personal and
social history, developmental issues, patients
with special needs, practical problems, and culture and attitude.

Personal and Social History
Personal and social variables may increase
a person’s risk of experiencing disabling distress. A patient or family member may have
a history of psychiatric disorders, substance
abuse, or suicide attempts. Nurses should evaluate patients’ cognitive function and ascertain
a history of developmental delay, intellectual
disability, or learning exceptionality. Healthcare providers must adjust all instructional
materials and person-to-person discussion for
individuals with these exceptionalities.
During psychosocial interventions, oncology nurses must consider the possible impact
of social problems, such as inability of the family caregiver to provide support, solitary living,
or lack of a support network, or financial problems. Situational factors may potentiate feelings of anger, hopelessness, and fear and play
a role in the patient’s rejection of treatments
judged to be too costly. In addition to psychiatric history and limited social support, other
factors may predict poor coping and increase
the likelihood of psychosocial distress. These
include alcohol or drug abuse or addiction
history; recent significant losses (e.g., loss of
spouse or job); a pessimistic outlook on life in
general; and an inflexible way of coping (Rowland & Baker, 2005; Stanton et al., 2005).

Developmental Issues
The experience of childhood cancer, for
some, may produce chronic psychological and
cognitive impairments that hinder adjustment

and quality of life even after cancer is cured.
The risk is greater for those who are female,
with a low educational level, and with low
household incomes (Hudson et al., 2003). It
is not known how developmental stage at the
time of diagnosis influences the experience of
cancer. However, it is well documented that the
younger the age, the less there is insight, and
therefore less ability to master developmental
tasks and manage the stress and consequences
of illness (Nelson, Haase, Kupst, Clarke-Steffen, & Brace-O’Neill, 2004; Ritchie, 1992). It is
certainly possible that the younger the age at
diagnosis, the greater the likelihood of developmental and cognitive delay, and these two
factors affect potential educational achievement and adjustment in later life.
At any point in the cancer trajectory, patients
have developmental needs. This is especially
true for children with cancer, as well as for
young adolescent and adult survivors of childhood cancers. The best psychosocial nursing
care aims to facilitate the young person’s development of a positive view of the impact of the
cancer experience (Servitzoglou, Papadatou,
Tsiantis, & Vasilatou-Kosmidis, 2008).
For young patients with cancer and survivors of childhood cancer, issues of self-esteem
are especially important and may predict later
psychosocial adjustment (Overbaugh & Sawin,
1992). An enhanced self-image has been associated with positive adjustment to stressors
among children (Stern, Norman, & Zevon,
1993). The aims of psychosocial interventions
are to promote normalcy throughout the cancer experience (Cantrell, 2007; Ritchie, 2001).
See Chapter 29 for additional information.

Patients With Special Needs
Very little is known regarding the risk of
neoplasms among people with developmental
and other disabilities and their psychosocial
issues and needs. Patja, Eero, and Livanainen
(2001) reported that people with intellectual
disability had an increased risk of cancer of the
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gallbladder, thyroid, and brain. Liu and Clark
(2010) reported that women with disabilities
faced significant barriers in accessing health
care and routine preventive services and were
less likely to report having had a mammogram
or Pap test. Similar findings were reported in
2010 (Mehta, Fung, Kistler, Chang, & Walter,
2010). A description of the care of patients
with autism spectrum disorder undergoing
cancer surgery did not specifically address psychosocial issues and how they should be managed (Dell et al., 2008). Furthermore, the psychosocial experiences of patients with cancer
with comorbid disorders, such as multiple
sclerosis, deafness, spinal cord injuries, and
other disabilities, are not well understood or
sufficiently addressed in the literature. Nurses
working in cancer care must be mindful of
the additional psychological and social burdens associated with these comorbid disorders
when planning care.

Practical Problems
Practical concerns for patients and their families are numerous and are related to the integrity of social support systems and financial security. Nurses may not be able to help directly but
may be able to offer guidance to patients and
family members who require public assistance.
Nurses may provide a plan of care that includes
a list of community resources and examples of
strategies that have worked for other patients.
The first step in addressing practical problems
is to assess their existence and discuss possible
resources.
One practical concern that affects all other
issues is finances. The cost of cancer care continually increases. If a patient has insufficient
financial resources, he or she may not be able
to adhere to basic medical recommendations
or receive curative or palliative care, medications, physical therapy, and other supportive
or medical services. Even the simple expectation of attending a follow-up visit may not be
possible if the patient does not have access to,
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or cannot pay for, transportation (see Figure
32-6).

Cultural and Attitudinal Barriers to
Psychosocial Care
Around the world, for centuries, families
withheld diagnoses of cancer from loved ones
whom they perceived as vulnerable or not capable of dealing with the stigma and fear (Holland, 2004). An old custom of “never telling”
was applied to spare the patient from emotional agony because death was presumed to
be inevitable. Although many cancers are now
thought to be chronic conditions, the stigma
remains. Different cultures deal differently
with the fear and stigma. According to Holland
(2004), in the past 50 years, increased openness
in the dialogue between healthcare providers
and patients and families led to the first psychosocial studies of patients with cancer. Prejudice and stigma remain attached to mental illness, and emotional breakdowns are associated
with weakness. Prejudices are barriers to the
identification and comprehensive treatment
of psychosocial distress. The veneer of culture
imposes additional nuances to the cancer experience. Within the context of the therapeutic
relationship, oncology nurses must consider
the effect of culture when assessing psychosocial health.
Figure 32-6. Practical Problems Associated
With Cancer
• Illiteracy or language barriers
• Barriers to access to medical care; lack of medical
insurance
• Costs of cancer treatments
• Financial implications for the family
• Comorbidities that impair food preparation, medication taking, treatment adherence, and activities of
daily living
• Limitations in access to transportation
• Job-related difficulties (work increase, decrease, or
change in responsibilities)
• School-related difficulty
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Conclusion

keep their practice holistic, contemporary,
and evidence based.

Many excellent sources of information
and guidance are available on psychosocial
oncology, including journals such as PsychoOncology, Journal of Psychosocial Oncology, and
Oncology Nursing Forum, as well as non–oncology-specific journals such as Psychosomatic Medicine, Health Education and Behavior, and Journal of Genetic Counseling. Diverse perspectives
on the best approach to care are continually
evolving as more data are collected and more
principles hold up when applied to practice.
Responsible oncology nurses keep abreast of
the state of the science and the endeavor to
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Chapter 32 Study Questions
1. A patient has been diagnosed with a stage I basal cell carcinoma with no lymph node involvement, no metastasis, and limited risk of recurrence, yet the patient’s fear is overwhelming
and all-consuming and, in effect, paralyzes the patient’s ability to move past the crisis stage
of diagnosis. Which statement is true?
A. The patient’s fear is reasonable and expected.
B. This level of fear is not rational and may suggest comorbid psychopathology.
C. The diagnosis is probably not accurate and a second opinion is needed.
D. Paralysis may be a side effect of basal cell carcinoma.
2. Certain characteristics can alert nurses to the risk for depression after a diagnosis. A female
patient has been diagnosed with a solid tumor in her abdomen. Which of the following characteristics is NOT a risk factor?
A. Young age
B. Female gender
C. Solid tumor
D. Reduced functional status
3. Major stressors for children with cancer include:
A. Treatment procedures.
B. The hospital environment.
C. Fear of dying.
D. All of the above.
4. Which of the following are types of psychosocial interventions?
A. Benefit finding and finding meaning
B. Play therapy and role reactioning
C. Cognitive behavioral therapy
D. A and C only
E. A, B, and C
5. Family caregivers of patients with cancer are typically spouses, parents, and adult children.
The informal caregiver may experience psychosocial burdens. Which of the following factors contributes most significantly to caregiver burden?
A. Older age of the caregiver
B. Lack of social networks
C. Lack of time due to work
D. Higher education
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Sexual and Reproductive
Issues
Anne Katz, PhD, RN, FAAN

Introduction

related to fertility loss and preservation for
patients of reproductive age.

Many factors affect sexuality, including
mood, relationship satisfaction, and a multitude of illness-related considerations. Cancer and its treatments have direct and indirect
effects on all aspects of sexuality and sexual
functioning. Sexual functioning after treatment also is influenced by the person’s sexual
functioning prior to diagnosis and treatment.
Sexuality is affected by all treatment modalities, including surgery, radiation, chemotherapy, and endocrine therapies; however, at this
time, very little is known about the impact of
molecular-targeted therapies.
Fertility in reproductive-age patients also
is affected by all treatment modalities. Discussion about fertility preservation often is
neglected in the face of the urgency, often on
the patient’s part, to start treatment. Assisted
reproductive technologies are rapidly advancing, and it is difficult for oncology care providers to stay current with the latest changes
in this area. Thus, patients may not be given
the most accurate information or any information at all.
This chapter will address the sexual challenges faced by cancer survivors and their partners, as well as discuss the potential for loss
of fertility and the current state of knowledge

Sexuality and Sexual Health
The World Health Organization (2006)
defined sexuality as
a central aspect of being human
throughout life and encompasses
sex, gender identities and roles, sexual orientation, eroticism, pleasure,
intimacy and reproduction. Sexuality is experienced and expressed in
thoughts, fantasies, desires, beliefs,
attitudes, values, behaviours, practices, roles and relationships. While
sexuality can include all of these
dimensions, not all of them are
always experienced or expressed.
Sexuality is influenced by the interaction of biological, psychological,
social, economic, political, cultural,
ethical, legal, historical, religious
and spiritual factors. (p. 5)
A less formal approach comes from Weiss
(1992), who described sexuality as a connection between the heart and the gut, a means
of joining pleasurable physical sensations
713
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with the spirit. Sexuality often is euphemistically referred to as “intimacy,” which by definition means something of a personal or private
nature, closeness, or familiarity (“Intimacy,”
n.d.). Briefly, sexuality encompasses sexual
preferences (whom a person loves and is sexual
with) and sexual functioning (the behaviors a
person engages in that are dependent on anatomy, physiology, and endocrine functioning),
alone or with a partner.
The sexual response cycle is a way of conceptualizing how individuals function sexually.
Masters and Johnson described the first model
of the sexual response cycle in their 1966 publication. They suggested that men and women
both experience four distinct stages in a linear
fashion: excitement, plateau, orgasm, and resolution. These stages are purely physical and
represent processes involving the nervous, muscular, and circulatory systems without any emotional or psychological components. Kaplan
(1979) introduced a psychological component
in her three-stage model comprising desire,
excitement, and orgasm. This model is not
intended to be linear, and the stages are seen
as distinct and able to occur in any order; however, it has been widely interpreted as occurring
in sequential stages, with desire as the first and
necessary stage. Basson (2005) has developed
a more recent model for women. This model
recognizes the social and relationship context
of female sexual functioning and focuses on
reactive rather than spontaneous desire. This is
of particular relevance for women who believe
that sexual desire has to precede sexual touch
or activity; recognizing that desire may result
from sexual touch (reactive desire) may encourage sexual activity, rather than the woman refusing the advances of a sexual partner because
she is not feeling spontaneous desire. Sociocultural factors also play a role, as these form the
basis for attitudes and beliefs about sexuality
that may profoundly influence how individuals
view their sexuality.
It is estimated that 40%–100% of cancer
survivors will experience treatment- and can-

cer-related sexual problems (Sadovsky et al.,
2010). However, not all survivors will want
to address these problems. Oncology nurses
must recognize that sexuality is an important
quality-of-life issue, and with many millions of
cancer survivors affected, oncology care providers must pay attention to the needs and
desires of patients.

Impact of Cancer on Sexuality
Healthy sexual functioning is dependent
on functional anatomy of the sexual organs,
nerves, and blood vessels, as well as emotional
and cognitive health. Any treatment that affects
these may have a negative impact on sexual
functioning. Bober and Varela (2012) have
proposed an integrative biopsychosocial model
in which cancer-related sexual problems affect,
and in turn are affected by, biologic, interpersonal, psychological, and sociocultural factors
(see Figure 33-1).
All treatment modalities have the potential
to affect sexuality and sexual functioning. Specific changes for different kinds of cancer will
be described in greater detail in the next section of this chapter. Briefly, surgery affects sexual functioning when it involves removal of
sexual organs (breasts, prostate, testes, uterus,
vagina, vulva) but also by causing scarring that
may be internal, leading to pain and alterations in nerves and blood vessels supplying
the sexual organs. External scars may lead to
alterations in body image, a significant issue
for women with breast cancer, or may affect
physical functioning by making sexual activity
difficult because of pain or stiffness. Radiation
therapies, including external beam, brachytherapy, and modern technologies such as
CyberKnife®, cause global physical effects such
as fatigue and local effects such as skin damage in the treated area. Radiation to the sexual organs can cause atrophy of tissues, for
example, in the vagina, leading to pain with
sexual intercourse, or genital shrinkage in the
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Figure 33-1. Sexuality in Adult Cancer Survivors: Challenges and Interventions

Note. From “Sexuality in Adult Cancer Survivors: Challenges and Intervention,” by S.L. Bober and V.S. Varela, 2012, Journal of Clinical
Oncology, 30, p. 3713. Copyright 2012 by American Society of Clinical Oncology. Reprinted with permission.
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case of men. Radiation to the brain can interfere with hormonal functioning, causing problems with sexual development in children and
adolescents. It also can affect the production
of sex hormones, leading to early menopause
for women and loss of libido for men. Chemotherapy can cause early menopause in women
associated with the loss of sex hormones, leading to loss of desire, pain, and altered sensations. Chemotherapy often causes hair loss,
including loss of pubic hair, and this may
affect body image and feelings of attractiveness for both sexes. Little evidence exists on
the sexual side effects during treatment with
chemotherapy because questions about this
aspect of life are not routinely asked in clinical
trials and therefore are not reported as potential adverse effects.

Cancer Types
Although all cancers and their treatments
have the potential to affect sexuality, cancers
that directly affect sexual organs (i.e., prostate, gynecologic, testicular, and breast) have
the greatest effect. Two other cancer types are
included in this chapter, as they too have the
potential for adverse sexual effects. The first,
colorectal cancer, usually is treated with multimodality therapy, and surgery and radiation
therapy can affect sexual organs because the
colon and rectum are anatomically close to
these organs. Second, hematologic cancers are
sometimes treated with bone marrow or stem
cell transplantation, and the conditioning regimens have significant effects on the whole
body, including the hypopituitary axis, which
governs the production of sex hormones.

Breast Cancer
Breast cancer is known to cause significant physical, emotional, and sexual side
effects for survivors, and unfortunately, these
effects persist for many years and cause dis-

tress. The effects on the body image of women
combined with the exaggerated symptoms of
early or chemical menopause lie at the root
of the sexual problems experienced by these
women. Women who have breast reconstruction or breast conserving surgery seem to have
better body image than those who have mastectomy without reconstruction (Fang, Shu,
& Chang, 2013). Adjuvant endocrine therapy
causes menopausal symptoms such as vaginal
dryness and loss of libido (Harrow et al., 2014)
and aromatase inhibitors in particular have an
extremely negative effect for many women. In
a study by Schover and colleagues, 93% of the
women assessed met the criteria for sexual dysfunction, and 75% of these women were distressed about this (Schover, Baum, Fuson,
Brewster, & Melhem-Bertrandt, 2014). Of the
women with sexual dysfunction, 24% stopped
being sexually active and 13% changed therapy.
When measured with validated tools, up to
70% of long-term breast cancer survivors met
the criteria for sexual dysfunction (Raggio,
Butryn, Arigo, Mikorski, & Palmer, 2014). Body
image for these women was poor, plus having
a mastectomy was associated with sexual and
body changes causing distress as well as posttreatment weight gain. A large study of Australian women revealed that frequency of sexual intercourse decreased following treatment.
Sexual response and satisfaction were also negatively affected (Ussher, Perz, & Gilbert, 2012).
These changes were associated with pain,
fatigue, menopausal symptoms such as vaginal dryness and weight gain, and emotional distress and poor body image. The women in this
study reported feeling unattractive and lacking
in femininity, and this affected their partner
and relationship.
Interventions for these women are largely
nonpharmaceutical; the hormone-dependent nature of most breast cancers has led to
extreme caution in the treatment of the vaginal dryness associated with menopause. A small
feasibility study of a combination of pelvic floor
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muscle relaxation, vaginal moisturizer, and
olive oil lubrication showed acceptability and
effectiveness of these interventions (Juraskova
et al., 2013). No U.S. Food and Drug Administration–approved medications exist for other
sexual problems, such as low libido or lack of
arousal. Local estrogen in pill, ring, or cream
formulations is the only truly effective treatment for vaginal atrophy, but its use in women
with breast cancer is highly controversial (Krychman & Millheiser, 2013).
Nonhormonal vaginal moisturizers such as
Replens® or vitamin E oil can relieve minor dryness, and lubricants can be helpful for sexual
activity. Caution should be used with products
that claim to be warming or cooling. In addition, labels should be scrutinized for the presence of perfumes, dyes, and flavoring (Casey,
Faubion, MacLaughlin, Long, & Pruthi, 2014).
Psychosocial interventions for women and
their partner comprising skills-based training in communication, problem solving, education, and sex therapy have been found to
be helpful (Taylor, Harley, Ziegler, Brown, &
Velikova, 2011). A small feasibility study of a
couple’s intervention focused on communication, creation of intimacy, management of sexual problems, and dyadic coping found that a
face-to-face or telephone-based program was
acceptable to the couples; however, efficacy was
not tested (Decker, Pais, Miller, Goulet, & Fife,
2012). In another study of a psychoeducational
intervention, women who received the intervention who were the least satisfied with their
sexual relationship improved the most (Rowland et al., 2009).

Colorectal Cancer
Treatment for colorectal cancer has many
of the same side effects as treatment for prostate and gynecologic cancer. The colon, rectum, and anus are close to the sexual and
reproductive organs; therefore, damage from
surgery and radiation often results in sexual problems. In a study of men and women
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with rectal cancer who had surgical resection
with or without preoperative radiation therapy, sexual problems were identified in 76.4%
of men, erectile dysfunction in 79.8%, and
ejaculatory problems in 72.2% (Lange et al.,
2009). Women in the study experienced sexual problems (61.5%), including vaginal dryness (56.6%) and pain with intercourse (dyspareunia, 59.1%). The presence of a stoma
was associated with these problems. Rectal
cancer survivors also are known to experience
urinary and fecal incontinence as long-term
effects (Panjari et al., 2012). Chemotherapy
may cause nerve damage affecting erections
and ejaculation in men and often causes
early menopause in women, resulting in vaginal dryness and other menopausal symptoms
(Breukink & Donovan, 2013).
It is important to note the effects of a stoma
on body image. In one study, researchers found
body image to be strongly associated with poor
sexual functioning (Philip et al., 2013). People
with stomas often are worried about the ostomy
bag leaking or coming off during sexual activity, and they may be concerned that their sexual
partner finds the stoma distasteful. The ostomy
may serve as a constant reminder of the cancer
and treatment trajectory, which often is traumatic and invasive for patients.
For those who engage in anal intercourse,
cancer of the anus or rectum may cause significant issues, including the inability to engage
in this sexual activity if the rectum is closed
off. Tissue friability or scar tissue causing rectal pain and bleeding may pose problems. This
can be devastating to survivors who previously
enjoyed anal intercourse and may leave them
with significant emotional problems.

Gynecologic Cancer
Cancer of the vulva, uterus, or cervix may
create sexual problems for women even before
treatment, such as bleeding or pain. Treatment usually is multimodal and involves surgery, radiation therapy, and, for some, chemo-
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therapy. In a study of 55 women with all types
of gynecologic cancer, 55.6% reported alterations in their sexual functioning, including
changes to body image (45%), vaginal dryness
(25%), pain during intercourse (20%), and
fear of physical harm from sex (20%) (Pilger et
al., 2012). Qualitative studies suggest that the
experience of women after treatment is more
emotionally harmful than the previous statistics suggest. In a study of women with ovarian
cancer, women reported that the treatment
made them feel as if they were no longer whole.
Physical as well as hormonal changes contributed to the intensity of the experience of these
changes, regardless of the woman’s age (Wilmoth, Hatmaker-Flanigan, LaLoggia, & Nixon,
2011). Women in another study spoke poignantly about how sex, once a source of pleasure, was now a source of pain. They felt unable
to express their love for their partner in a physical way and had difficulty coming to terms
with the sexual and relationship changes after
treatment (Sekse, Gjengedal, & Råheim, 2013).
This study was conducted with women who
were five years after treatment. Women with
vulvar cancer described their experience as one
of “aloneness”; they felt separated from their
partners because of the loss of sexual function
and sexual pleasure after treatment (Jefferies
& Clifford, 2011). Women with cervical cancer
reported that sexual difficulties affected their
quality of life, with reductions seen in overall
sexual function, quality and quantity of sexual
life, and relationship satisfaction at 12 months
after treatment (Juraskova et al., 2012).
Surgery affecting the pelvis, particularly the
cervix and vagina, can lead to shortening and
narrowing of the vagina, causing pain with penetration. Women who are treated with radiation may experience vaginal atrophy, stenosis,
and even fistula formation (Viswanathan et al.,
2014). Women often are advised to use vaginal dilators to mitigate these adverse effects of
treatment (Cullen et al., 2013). However, their
use is not without consequences to women, as
some may see the dilator as embarrassing and

akin to a sex toy that is not acceptable, or as
an aversive treatment that reminds them of the
invasiveness of their original treatment for cancer (Cullen et al., 2012). The invasiveness of
treatment has far-reaching effects for women
who may dissociate from their bodies as sexual entities in the face of cancer and treatment
and instead see their genitalia as diseased and
the focus of scrutiny by healthcare providers,
as well as a source of recurrence of the cancer
(White, Faithfull, & Allan, 2013).
Some women may not prioritize a return to
sexual activity as they recover, preferring to be
grateful that they are alive and expressing willingness to live with diminished sexuality as a
cost of survival (White et al., 2013). And yet
in other studies, women with gynecologic cancer wanted information and assistance with
sexual challenges (Hill et al., 2011). Gerestein et al. (2011) found that 37%–46.5% of
the women in their study were interested in
receiving help for sexual problems. However,
these needs may not be met routinely; in this
study, only 7% had sought help. In another
study, although 51% of women wanted information or help, only 35% had initiated a discussion about their problems with a healthcare provider (Vermeer et al., 2015a). The
same authors surveyed gynecologic and radiation oncologists as well as oncology nurses
(Vermeer et al., 2015b) and found that most
of the oncology care providers reported having at least one discussion with female patients
about sexuality. They mostly reassured patients
that sexual changes were normal after treatment, with only half of the healthcare providers offering practical suggestions. The
patients were rarely referred for specialized
sexuality help. McCallum, Lefebvre, Jolicoeur,
Maheu, and Lebel (2012) found that gynecologic cancer survivors wanted specific information about changes to their anatomy as well
as being offered a screening questionnaire to
elicit problems, and they also wanted healthcare providers to be open to talking about sexual problems after treatment.
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Beyond the use of vaginal dilators to maintain patency of the vagina, other treatments
may mitigate the adverse effects experienced
by women with gynecologic cancer. Vulvar, vaginal, and cervical cancers and some endometrial
and ovarian cancers are not considered hormone dependent, and estrogen therapy can be
prescribed to alleviate menopausal symptoms.
Estrogen therapy is not recommended for
endometrial stromal sarcomas or granulosa cell
cancer of the ovary (Guidozzi, 2013). A professionally moderated online support group provided over 12 weeks showed general satisfaction from participants, with a small reduction
in sexual distress (Classen et al., 2013). Mindfulness-based cognitive behavioral therapy sessions led to improvements in sexual response,
including arousal, and a trend toward reducing
sexual distress (Brotto et al., 2012).

Hematologic Cancer
Hematologic cancer presents global health
challenges for many patients, including adolescents and young adults who often require
urgent treatment. Bone marrow or stem cell
transplant recipients face an arduous multimodality treatment journey with many side effects,
including distress, depression, fatigue, and relationship problems (Majhail et al., 2012). Graftversus-host disease may have skin and mucous
membrane manifestations, making the survivor
feel unattractive and also affecting sexual function for women who have a gynecologic presentation of this side effect. Majhail et al. (2012) recommended routine assessment of survivors and
prompt and aggressive treatment of graft-versushost disease.
In a recent study of men and women older
than 50 years with diffuse large B-cell lymphoma, chronic lymphocytic leukemia, or acute
myeloid leukemia, men experienced erectile
difficulties as well as low desire and decreased
sexual activity. Women in the study reported
that sexual activity was not important to them,
and the researchers concluded that the rigors
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of treatment may overshadow interest in sexuality (Olsson, Sandin-Bojö, Bjuresäter, & Larsson, 2015). Survivors of Hodgkin lymphoma
also commonly report sexual problems, with
low desire and decreased sexual activity being
the most common challenges (Recklitis, Varela,
Ng, Mauch, & Bober, 2010). In a study of 36
women of reproductive age with Hodgkin lymphoma, 31% of participants met the criteria
for sexual dysfunction, with loss of libido being
most commonly reported (Eeltink et al., 2013).
The International Myeloma Foundation
Nurse Leadership Board suggested that the multiple medications used in myeloma treatment
have global sexual side effects (Richards, Bertolotti, Doss, McCullagh, & International Myeloma
Foundation Nurse Leadership Board, 2011).
These medications include antidepressants,
antihypertensives, antipsychotics, antiseizure
medications, chemotherapies such as alkylating
agents, immunomodulatory agents, interferon,
proteasome inhibitors, and steroids.

Prostate Cancer
The cavernous nerves responsible for erections run alongside the prostate gland. Treatment of prostate cancer with radical prostatectomy or radiation therapy adversely affects these
nerves, resulting in diminished erectile capacity. In the case of surgery, an immediate loss of
erections occurs, with the potential for some
improvement over time. Erectile difficulties
occur in 14%–90% of men following surgery for
prostate cancer (Salonia et al., 2012). Younger
age and prior good erectile functioning are predictors of recovery, but one study showed that
at two to four years after surgery, 58.5% of men
saw no improvement and just 10.4% of men
saw moderate improvement (Sivarajan, Prabhu,
Taksler, Laze, & Lepor, 2014). Similarly, erectile dysfunction persisted at two years for 57%
of men who were treated with external beam
radiation and 31% of men treated with brachytherapy (Sanda et al., 2008). Androgen deprivation therapy is used in conjunction with exter-
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nal beam radiation to treat men with high-grade
prostate cancer and men with metastatic disease
(Pagliarulo et al., 2012). This treatment has profound effects on libido and erectile functioning,
as well as body image (Walker, Tran, Wassersug,
Thomas, & Robinson, 2013).
Other adverse effects of surgery that affect
sexuality in men include delayed or absent
orgasm, pain with orgasm, loss of urine during arousal or orgasm, penile shrinkage, and
loss of sensation in the penis (Frey, Sønksen,
Jakobsen, & Fode, 2014). Men experience loss
of masculine identity as a result of the adverse
sexual effects of both surgery and radiation,
and this is distressing to them (Zaider, Manne,
Nelson, Mulhall, & Kissane, 2012). Poor body
image is associated with decreased quality of
life (Harrington & Badger, 2009).
Adverse sexual effects have an impact on
men’s partners/spouses as well. In a study of
88 patient–partner pairs, treatment of prostate
cancer was reported to have a negative impact
on the couple’s sexual relationship by 71% of
partners at 12 months, particularly if the man
had surgery (Ramsey et al., 2013). Female partners report distress related to the amount of
distress or sexual bother the man experiences
(Chambers et al., 2013). When sexual difficulties occur, the couple often does not communicate openly or effectively about these changes
(Wootten et al., 2014), despite evidence that
talking about their difficulties may alleviate the
negative impact of sexual changes on the relationship (Badr & Taylor, 2009).
Treatment of prostate cancer poses unique
challenges for gay men, including the loss of
ejaculate, which plays an important role in the
sexual experience for some gay men (Hartman et al., 2014). In this study, some gay couples found that opening their relationship to
other partners helped mitigate the pressure
to perform that was felt by the man with cancer and allowed for novelty in the relationship.
However, gay men who are the insertive partners in penetrative sex may struggle with less
rigid erections after treatment, even with the

use of erectile aids (Hart et al., 2014). Referrals
to sex therapists with experience working with
this population are essential.
First-line therapy for erectile difficulties
after treatment for prostate cancer involves taking oral medications (phosphodiesterase type 5
[known as PDE5] inhibitors such as sildenafil,
tadalafil, and vardenafil). The evidence suggests that the use of these medications declines
with time, implicating that either the cost is a
barrier or perhaps they do not work (Plym et
al., 2014). Second-line therapies include more
invasive measures, such as vacuum devices,
intracorporeal injections, and intraurethral
suppositories (Chung & Brock, 2013). Penile
implants may be considered for men who are
not able to use other erectile aids successfully
(Mirza, Griebling, & Kazer, 2011). A Cochrane
review (Parahoo et al., 2013) concluded that
psychosocial interventions (psychoeducation,
counseling, cognitive behavioral therapy, relaxation, art or music therapy) may have shortterm benefits on some aspects of well-being but
showed no benefit on distress or depression.

Testicular Cancer
Testicular cancer incidence peaks in the adolescent and young adult years, a time at which sexual identity is being formed. It is also seen in men
up to age 49 years, when they are usually otherwise healthy and sexually active. The multimodality treatment regimen for this cancer (orchiectomy, radiation therapy, and chemotherapy) has
both short- and long-term effects on sexuality.
In a study of 161 men treated with orchiectomy and radiation, up to six months after the
end of treatment, 61% of participants reported
body image changes. These changes were associated with decreased sexual interest, erectile
problems, and decreased sexual pleasure (Wortel, Alemayehu, & Incrocci, 2015). Another study
reported that in 539 men who have orchiectomy
alone, some also experienced sexual problems,
including decreased libido (34.5%) and erectile dysfunction (31.5%), with 24.4% of the total
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sample able to achieve an erection but not able
to maintain it during intercourse (Pühse et al.,
2012). Ejaculatory problems were experienced
by 84.9% of the participants, and 95.4% reported
reduced global sexual satisfaction.
Researchers support the association between
body image and sexuality (Rossen, Pedersen,
Zachariae, & von der Maase, 2012), especially in
the domain of erectile functioning. In a review
of the factors affecting sexuality in testicular
cancer survivors and their partners, Jankowska
(2012) supported the role of psychological factors such as body image in the development of
sexual dysfunction. This review concluded that
men with partners experience less distress, and
younger age appears to be protective as well.
However, young age produces unique psychosocial challenges: testicular cancer survivors aged
18–34 years reported feeling different from others and feeling like damaged goods (Carpentier,
Fortenberry, Ott, Brames, & Einhorn, 2011).

Special Populations
Young adults with cancer may be profoundly
affected by cancer treatment. The sentinel
developmental milestones of this phase of life
(between the ages of 15 and 39 years) include
developing a sexual identity, becoming sexually
active, establishing romantic relationships, and
becoming a parent (Morgan, Davies, Palmer, &
Plaster, 2010). As described earlier in this chapter, all cancer treatments have the potential to
affect sexuality and sexual functioning. Treatment during this developmental phase causes
a biologic disruption, and most young adults
have little life experience to draw on in coming
to terms with the changes (Bakewell & Volker,
2005). Absences from school, college, or the
workplace interrupt the normal socialization
processes that are important in identity formation, and young adults with cancer may fall
behind their peers in the social tasks related to
peer identity, dating and flirting, and establishment of more committed relationships.
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A study of young adult survivors revealed
critical challenges after cancer, including loss
of the ability to enjoy “normal” sexual activity due to early menopause and its symptoms,
scars, and weight loss. Participants reported
altered sexual responses to stimuli and loss of
desire in response to these changes (Robinson,
Miedema, & Easley, 2014).
Disclosing a history of cancer is not easy, and
the experiences of young women with breast
cancer highlight the vulnerability of trying
to start a new relationship when lacking confidence in one’s body and subjective attractiveness (Kurowecki & Fergus, 2014). Many
of the women in this study felt that they were
“damaged goods” and dating after cancer first
required self-acceptance before they were willing to make themselves vulnerable with a potential new partner. Telling a prospective partner
and closely watching the reaction was seen as
a way of testing potential partners before any
physical contact occurred. Disclosure was of
particular importance to single women. These
women are often fearful of the response of
a new partner, especially if a previous partner had rejected them and their altered body
(Holmberg, Scott, Alexy, & Fife, 2001).
Survivors of childhood cancer are at particular risk for physical, cognitive, and emotional
late effects of treatment (Jacobs & Pucci, 2013).
These effects are dependent on age at diagnosis
and treatment, the type of treatment, and social
history. Surgery or radiation affecting the reproductive organs may result in early menopause.
Radiation to the brain may result in altered sexual development, as well as short stature, which
may affect self-image in later years. Scars, amputations, and missing organs (for example, a testicle) may negatively influence body image and,
as a result, social and romantic relationships.

Assessing Sexual Health
Communication about sexuality and sexual problems during and after treatment does

722

■

CANCER BASICS, SECOND EDITION

not occur as often as it needs to. Multiple studies show that assessment of sexual functioning is not common, despite National Comprehensive Cancer Network® (NCCN®) guidelines
recommending assessment at regular intervals
(NCCN, 2017b). Patients want their oncology
care providers to talk about sexuality, but this
does not occur frequently or with any kind of
regularity. Sporn et al. (2015) reported that of
the 66 cancer survivors in their study, 96.9%
stated that their oncologist rarely or never discussed this with them, and 94% said that their
oncologist was unlikely to initiate the conversation. Provision of information about sexuality
may also be dependent on sex. In Flynn et al.’s
(2012) study, men were more likely than women
to receive information from oncologists. In this
study, 79% of men with prostate cancer were
given information, compared to only 29% of
women with breast cancer. Participants in this
study said they were unprepared for the physical changes that affected sexual functioning.
In a Swedish study, 48% of 104 women with a
variety of cancers had not received information about changes to sexuality, and in particular, they wanted to know whether sexual activity should be avoided (Rasmusson, Plantin, &
Elmerstig, 2013). Not knowing this may lead
to avoiding sexual activity when it is permitted
or being sexually active when it is prohibited
or when barrier methods are needed. If the
woman does not know about this, she may put
her sexual partner or herself at risk for adverse
events. Patients who experience sexual problems have a greater need for information (Hautamäki-Lamminen, Lipiäinen, Beaver, Lehto, &
Kellokumpu-Lehtinen, 2013), but unless they
raise this as a problem, they are unlikely to
receive information or help.

Barriers to Sexual Health
Assessment
Some patients do not broach the topic with
their healthcare providers because they think
that if it was important, the healthcare provider

would have asked about it (Hordern & Street,
2007). Participants in this study also said that
they felt as though they should just be grateful
to be alive, and this left them angry when their
needs and distress about sexual changes were
not recognized.
Healthcare providers tend to take a biomedical approach to assessing sexual functioning in
patients, while their patients want a more reflective approach that includes choice of treatment
based on potential sexual side effects and an
open and honest approach to the patient’s
needs (Hordern & Street, 2007). This incongruence serves to create distance between the
patient and the healthcare provider and is
unlikely to result in constructive interactions
about a sensitive topic. In an analysis of the
discourse about sexuality with oncologists and
oncology nurses, Ussher et al. (2013) reported
a similar biomedical approach with a focus on
sexual pain, loss of libido, and changes to the
body. Recognition was given to these problems
in cancer of sexual or reproductive organs,
neglecting other kinds of cancer that may have
similar effects. However, in this study, oncology
care providers situated sexuality in the domain
of psychosocial support, in which discussions
with patients can occur in the clinic with the
aim of reducing distress, dispelling myths, and
negotiating a different way of being sexual.
Ussher et al. (2013) also identified a number of common barriers cited by oncology care
providers to discussions about sexuality. These
include the sensitivity and private nature of the
topic, lack of knowledge, lack of confidence
and personal discomfort, a belief that this is the
responsibility of another healthcare provider,
lack of time in busy clinics, lack of privacy in
the clinical setting, and patient attributes (e.g.,
age, sex, sexual orientation, relationship status,
cultural background, type of cancer), as well as
the sex of the healthcare provider vis-à-vis the
sex of the patient. Of note in this study is the
fear that the patient may negatively respond to
introduction of the topic. Participants also mentioned that it is more difficult to talk about sex-
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uality if the patient’s partner was present. The
perceived lack of services or other professionals to refer to was also cited as a reason to not
talk about sexuality with patients. The authors
of this study noted that almost all of these barriers are seen as outside of the control of the
healthcare provider, thus abrogating personal
responsibility for initiating meaningful discussions with patients as a part of routine care.
In a review of the attitudes and knowledge of
nurses in providing sexual health care to people with cancer, Kotronoulas, Papadopoulou,
and Patiraki (2009) suggested that while nurses
recognize this as an important part of nursing
care, they lack knowledge and communication
skills and do not respond to patient concerns.
Many of the same barriers are cited: assumptions about patients, lack of knowledge, discomfort, and work environment barriers. In
another study, oncology nurses regarded their
patients’ need for sexuality information as
being low but felt that they should talk about
it with patients; however, they cited similar barriers (knowledge, skill, environment) to having the discussion (Olsson, Berglund, Larsson,
& Athlin, 2012). In a study of Oncology Nursing Society members, Julien, Thom, and Kline
(2010) found that age, years of experience,
practice setting, and oncology nursing certification all influenced attitudes to sexuality discussion with patients. Nurses who were younger,
had fewer years of experience, worked in inpatient units, and who were not certified identified more barriers to discussing this topic with
patients. Nurses with oncology certification
and those working in ambulatory settings identified fewer barriers. The largest barrier identified in this study was the belief that patients
do not expect to discuss sexuality with nurses.
In addition, nurses who thought the subject
was too personal to discuss were more likely to
think that this was the physician’s responsibility. For oncology nurses caring for men with
testicular cancer, although they recognized the
importance of sexual issues in this population,
few told their patients they were willing to dis-
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cuss their sexual concerns (Moore, Higgins, &
Sharek, 2013).
The Oncology Nursing Society recognizes
the role of nurses in managing late and longterm effects of cancer treatment, including
those on sexuality and sexual functioning, in
the report Red Flags in Caring for Cancer Survivors (Baney et al., 2014). Addressing these issues
with patients is an important part of the nursing role and one that nurses should perform. If
the nurse finds the topic uncomfortable, there
are ways to address this, including desensitization to increase level of comfort, assessing personal attitudes to sexuality, and gaining knowledge so that evidence-based information can be
provided to patients (Shell, 2007). Shell suggested exposure to anxiety-producing material
in a safe environment, which can be achieved by
collaboration with a trusted colleague or attendance at a sexuality reassessment seminar. The
American Association of Sexuality Educators,
Counselors and Therapists (www.aasect.org) has
information about these sessions. Nurses can
assess their personal attitudes toward sexuality
by listing personal values about sexual behavior,
how these values may affect patient care, and
recognition of what would be unacceptable to
them and how they would handle a situation in
which a patient presents with a problem in one
of these areas. Finally, nurses should educate
themselves about sexuality and cancer. Many
options exist for this, including self-study (see
the bibliography at the end of this chapter),
courses through the Oncology Nursing Society
(www.ons.org/education/courses-activities),
conferences, and articles in nursing and health
sciences journals.

Sexuality Assessment Models
A number of models exist to help nurses start
the conversation about sexuality and address
sexual concerns or questions raised by patients
at any time in the cancer trajectory. For example, a biomedical approach is suggested in the
NCCN (2017b) guidelines by using the Brief
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Sexual Symptom Checklist for Women and the
Sexual Health Inventory for Men. These contain closed-ended questions on satisfaction with
sexual function (yes/no), identification of problem areas and of which problem is most bothersome, and whether the person wants to talk
about it with their doctor (yes/no). However,
these checklists are not cancer specific and are
not recommended for use by oncology nurses
due to the closed-ended questions and absence
of psychosocial factors. Rather, the following
models—BETTER, PLISSIT, and the 5 A’s—are
better suited for use by oncology nurses.

BETTER Model
The BETTER Model (Mick, Hughes, &
Cohen, 2003) was created by oncology nurses
and comprises 6 steps:
••B: Bring up the topic.
••E: Explain sexuality as a part of quality of life.
••T: Tell the patient about appropriate resources.
••T: Assess the timing of the discussion/intervention.
••E: Educate about side effects.
••R: Record the conversation in the medical
record.
The following example shows how this
model could be used with a young adult with
lymphoma:
••Bring up the topic: “Many young adults with
cancer have concerns about how their treatment will affect their sexuality or romantic
relationship.”
••Explain sexuality as a part of quality of life:
“As a young adult, dating, relationships, and
sex are some of the important tasks you have
to accomplish. We recognize this, and that is
why we talk to all young adults about this.”
••Tell the patient about appropriate resources:
“Online resources are available that you may
find helpful. One of them is Stupid Cancer.
They have an informative and user-friendly
website, as well as conferences, retreats, and
web-based groups and education.”
••Assess the timing of the discussion/intervention: “If you don’t want to talk about this now,

we can plan to meet again to see how we can
best support you and help you to find the
resources that will be useful to you.”
••Educate about side effects of treatment:
“While not everyone gets all the side effects
from treatment, you need to know what to
look out for. Some men find that their interest
in sex decreases after a stem cell transplant. If
this happens to you, please let us know so that
we can do something about this.”
••Record the conversation in the medical
record: “Sexual side effects of stem cell transplant were discussed with the patient. He is
aware of the resources available.”

PLISSIT Model
The PLISSIT Model (Annon, 1974) contains
four levels of increasing complexity:
••P: permission
••LI: limited information
••SS: specific suggestions
••IT: intensive therapy
The following is an example of how this
model could be used with a young adult with
breast cancer:
••Permission: “Women with breast cancer often
have questions or concerns about the impact
of the cancer and treatment on body image
and sexuality. I am here to answer your questions, now or in the future.”
••Limited information: “Your breasts will feel
numb for some time after the surgery. As the
nerves that have been cut start to grow, you
may feel tingling and other sensations. This
does NOT mean the cancer is back.”
••Specific suggestions: “It is not unusual to experience vaginal and vulvar dryness after chemotherapy; this can make sexual touch and penetration painful. I have a list of recommended
lubricants that you may find helpful, as well as
a list of stores where you can purchase them.”
••Intensive therapy: “I think that you may benefit from seeing a sexuality counselor after
hearing what is going on in your relationship.
She will likely suggest that your partner come
to your first session. I will send a referral to
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her, and you can expect a call within the next
48 hours to set up an appointment.”
The PLISSIT Model has been modified,
referred to as the Ex-PLISSIT Model, to include
explicit permission-giving at the core of each
stage, review of all interactions, and reflection
on the part of the practitioner (Taylor & Davis,
2007).

5 A’s Framework
Finally, the 5 A’s framework used in tobacco
cessation counseling has been suggested as a
way of assessing sexual health and sexual concerns in cancer survivors (Bober, Carter, &
Falk, 2013). This model proposes the following
actions: ask, assess, advise, assist, and arrange.
Examples of statements illustrating the 5 A’s
framework are the following:
••Ask: “What changes have you noticed to your
sexual health/sexuality after treatment?”
••Assess: “Can you tell me more about the
pain you are having with intercourse? Where
exactly is the pain located, and what have you
tried to do to help yourself with this?
••Advise: “What you are experiencing is quite
common, and we can help you with finding a
solution to these problems.”
••Assist: “I have a handout about lubricants you
can use, and we also have some books in the
patient library that you may find helpful.”
••Arrange: “I would like to see you again at your
next visit to the oncologist. At that time, we
can talk about how things have improved (or
not) and plan for referrals as needed.”
Given the evidence about the lack of attention paid to this aspect of quality of life, it is
vital that nurses take a leadership role in assessing patients’ sexual health, identify any problems associated with treatment, and offer assistance to help them resolve their issues. It is
incumbent on nurses to know and understand
the sexual side effects of cancer treatment for
the specific populations they care for and to
be able to normalize the situation for patients,
which often will alleviate a great deal of anxiety
for patients. In addition, nurses need to know
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where they can refer their patients for further
help and do this in a timely manner; this begins
with patient assessment.

Fertility
All cancer treatments have the potential
to negatively affect fertility. Alkylating agents
in particular have a negative effect for both
men and women. When cyclophosphamide is
coupled with total body irradiation in preparation for stem cell transplant, the risk to fertility is very high. In men, radiation to the testes affects sperm production. Radiation to the
uterus may not affect a woman’s ability to conceive but rather her ability to carry a fetus to
term because the uterus may not be able grow
with the pregnancy. Surgery to the reproductive organs has obvious consequences.
The American Society of Clinical Oncology guideline on fertility preservation (Loren
et al., 2013) stated that all oncology care providers must discuss fertility preservation with
patients of reproductive age and also with the
parents and guardians of children and adolescents when a risk to fertility is present with the
selected treatment modality. This guideline is
echoed by NCCN (2017a).

Fertility Preservation
While many chemotherapy protocols do not
allow for substitution of less damaging agents,
radiation damage can be minimized by shielding the reproductive organs (Wallace, 2011).
Some surgical approaches may help mitigate
the damage to reproductive organs, for example, trachelectomy or conization for the treatment of cervical cancer, hormone therapy
alone for endometrial cancer, or preservation
of the contralateral ovary where possible in
ovarian cancer (Kesic, 2008).
Fertility preservation includes sperm banking
for postpubertal boys and men. This is a noninvasive and simple procedure; however, it must
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be done before treatment starts. Ideally, three
semen samples should be collected with 48 hours
between ejaculations, but even one specimen
may be sufficient with modern in vitro fertilization techniques (Kelvin, 2015). For men who are
unable to masturbate or are unwilling for religious or cultural reasons, electroejaculation may
be necessary; this is done under general anesthesia. Testicular extraction of sperm or testicular tissue banking are two other alternatives, although
the latter is regarded as experimental at this time
(Johnson & Kroon, 2013). Spermatogenesis may
return in men 12 months after treatment. Sperm
production may be sufficient to allow for sperm
banking at that time (Katz, Kolon, Feldman, &
Mulhall, 2013).
Fertility preservation for women is more
complex and requires a delay of treatment to
allow for hyperstimulation of the ovaries and
oocyte extraction for either in vitro embryo
creation (the most well-established preservation technique) or oocyte cryopreservation.
Women with hormone-dependent cancers are
precluded from the high doses of hormones
needed for hyperstimulation, and those who
need to be treated urgently will not be able to
take the necessary delay of treatment. Embryo
cryopreservation requires the presence of a
partner to donate sperm or the use of donor
sperm. Ovarian suppression and ovarian tissue
cryopreservation are two experimental techniques (Johnson & Kroon, 2013).
Significant psychosocial issues exist related
to the potential threat to fertility and to the
process of fertility preservation. For both men
and women, the prospect of not being able
to have biological offspring may be devastating (Levine, Kelvin, Quinn, & Gracia, 2015).
Although some treatment regimens are known
to cause post-treatment infertility, uncertainty
remains with others, and factors such as age
and comorbidities also may play a role. Discussing these complexities in the context of a
new life-threatening cancer diagnosis can be
difficult for oncology care providers and very
challenging for patients and/or their parents

to understand. The costs for fertility preservation are significant, and the subsequent costs
for in vitro fertilization even more so; many
insurance companies do not cover these costs.
Financial programs can provide partial assistance, but great variation exists across jurisdictions (Levine et al., 2015).

Assessment and Guidelines
Despite clear guidelines on the need to discuss fertility preservation with patients of reproductive age (Loren et al., 2013), this is not
always done consistently or effectively. When
fertility is not discussed with patients, it may be
seen as something not important to the oncology care provider and so is not asked about by
patients, even if they are aware of the risks of
treatment to fertility. Barriers to provision of
this information include lack of knowledge,
lack of time, discomfort with the topic, thinking the patient has a poor prognosis, and thinking the topic is not important to the patient
(Duffy & Allen, 2009). In a review of the literature related to provider and patient factors concerning fertility information, Goossens et al. (2014) reported that 66%–100% of
patients want information but a maximum of
85% received information.
The following websites have information
that may be helpful to oncology care providers
and patients:
••American Society for Reproductive Medicine:
www.asrm.org
••Livestrong Fertility: www.livestrong.org/we
-can-help/livestrong-fertility
••MyOncofertility: www.myoncofertility.org
••Oncofertility Consortium: www.oncofertility
.northwestern.edu
••Oncology Nursing Society: www.ons.org, which
offers an online course on sexual dysfunction and fertility impairment (www.ons.org/
content/sexual-dysfunction-and-fertility
-impairment), as well as courses specific to cancers affecting sexuality
••Save My Fertility: www.savemyfertility.org
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Key Points
• Treatment for cancer may result in global sexual problems for survivors of all ages.
• Sexual changes are possible even with cancer of nonsexual organs.
• Sexual problems affect quality of life and cause distress in patients and partners.
• Nurses must be able to include a sexual health assessment as part of ongoing care of patients.
• Multiple models are available to assist nurses in a consistent approach to sexual health assessment.
• Fertility preservation must be discussed with all patients of childbearing age, as well as with parents of children whose
future fertility is likely to be affected by treatment.
• Lack of information about potential for impact on fertility results in distress for survivors after treatment is over.

Conclusion
Sexuality is an important aspect of quality
of life and is affected by all treatments for cancer. It remains a sensitive topic for both healthcare providers and patients, but as with all side
effects of treatment, it is important for oncology care providers to ask about this and offer
assistance. Fertility is another sensitive topic for
patients of reproductive age, and it is imperative that healthcare providers address this issue
with appropriate patients. This chapter has provided an overview of the sexual side effects for
the most common cancers and effects on fertility, as well as suggestions to help oncology care
providers start the conversation.
The author would like to acknowledge Judith A.
Shell, PhD, LMFT, RN, for her contribution to this
chapter that remains unchanged from the first edition
of this book.
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Chapter 33 Study Questions
1. A 54-year-old man treated with multimodality treatment for colorectal cancer mentions
briefly that “things have shrunk ‘down there’” since his surgery and radiation therapy. How
should the nurse respond?
A. “This is nothing to worry about. Just be glad you’re alive.”
B. “I will refer you to a urologist to talk about this.”
C. “This happens quite commonly and is related to the radiation to the pelvis. You may find
that once you regain your ability to have erections that your penis will return to its normal
size. If that doesn’t happen, please talk to me again and I will see what else can be done.”
D. “I’m not sure why this has happened. What do you want to do about this?”
2. A 55-year-old woman with estrogen receptor/progesterone receptor–positive breast cancer
tells you that her primary care provider has prescribed oral hormone therapy for vaginal pain
during penetration. She is not sure that she should be taking this. What would you advise her?
A. “If this has been prescribed, then it is fine to take it.”
B. “Systemic hormone therapy is not advisable for women with hormone receptor–positive
breast cancer. Nonpharmaceutical alternatives should be tried first.”
C. “Nothing can be done about this, but nonpenetrative activities should be considered.”
D. “Have you talked about this to your gynecologist?”
3. What strategies might be used when planning treatment for an adolescent with cancer affecting pelvic organs?
A. Shielding of the ovaries, uterus, or testicles during radiation therapy when possible,
which may mitigate the effects of radiation on these organs and protect future fertility
B. Less-invasive surgery when possible
C. Fertility preservation counseling and referral to a reproductive endocrinologist or fertility clinic before treatment starts, if possible
D. All of the above
4. What is the responsibility of the nurse when a patient is diagnosed with cancer and is scheduled to start treatment that may affect his or her sexual health?
A. Only answer patient questions if and when they arise.
B. Describe the possible sexual side effects in detail.
C. This is not a nursing responsibility.
D. Refer the patient to a sexuality counselor or therapist.
5. A 27-year-old woman was treated for acute myeloid leukemia three years ago. She asks the
nurse if it is possible that she is pregnant, as she has not had a period yet. What is the correct response to this question?
A. “There is no way you could be pregnant. Your treatment will have made you sterile.”
B. “Have you taken a pregnancy test?”
C. “When was your last period, and have your periods been normal since your treatment?”
D. “Let me make an appointment for you with the gynecologist.”
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Caring for the Cancer
Survivor
Christy R. Smith, MSN, ACNP-BC, Julia J. Yates, MSN, RN, OCN®,
and Nancy Rankin Ewing, DNP, APRN, ACNS-BC

Introduction

prehensive follow-up care (Grant, Economou,
& Ferrell, 2010).
Knowledgeable nurses are essential to meet
the challenge of managing millions of cancer
survivors who are currently living with an active
disease or previously treated malignancies. The
purpose of this chapter is to present the common medical, psychosocial, and quality-of-life
issues faced by cancer survivors; highlight current models of care for providing long-term
follow-up; discuss implementation of survivorship care plans (SCPs), and provide additional
resources for providers and survivors.

Who Is a Cancer Survivor?
In 1986, the National Coalition for Cancer Survivorship (www.canceradvocacy.org)
defined cancer survivors as individuals with
cancer from the time of diagnosis and for the
balance of life (Ganz, 2011). In practical terms,
the post-treatment phase of the cancer experience is targeted, with survivorship care beginning as treatment ends and follow-up care
begins (Ganz, 2011).
Mullen (1985) and Miller (2009) have
described the seasons of survivorship as progressing through a series of phases: acute, consisting of initial diagnosis and treatment; transitional, immediately following completion of
initial treatment; extended, which includes a
watchful waiting; and permanent survivorship,
which occurs when patients are considered
cancer free but suffer from late or long-term
effects of treatment. Together these phases provide a framework that can be used to organize
a comprehensive program of survivorship care
that includes care coordination and prevention, identification, and management of acute,
long-term, chronic, and late effects of treatment, including psychosocial consequences
and surveillance for recurrence, as part of com-

Survivorship Care Plans
In 1971, approximately three million cancer survivors were living in the United States
(Horner et al., 2009). In 2014, the number
of adult cancer survivors in the United States
reached nearly 14.5 million and is predicted to
keep rising (American Cancer Society, 2016a),
to an estimated 18 million by 2020 (Mariotto,
Yabroff, Shao, Feuer, & Brown, 2011). Survivorship rates have risen so sharply in great part
because of advances in early detection, diagnosis, treatment, and care (Ness et al., 2013).
Survival rates for children diagnosed with invasive childhood cancers show a five-year relative
735
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survival rate in the mid-1970s of 58%, increased
to 83% in the period of 2005–2011 (Hurria et al.,
2015). As of 2011, at least 388,501 of the cancer
survivors in the United States had their first diagnosis before the age of 21 (National Cancer Institute [NCI], 2016). While the number of survivors continues to rise, care continues to be poorly
coordinated and patient needs remain inadequately addressed (Stricker & O’Brien, 2014).
As one solution to this growing problem, the
Institute of Medicine (IOM, now the Health
and Medicine Division of the National Academies of Sciences, Engineering, and Medicine)
in 2006 recommended the delivery of an SCP
to each patient completing active treatment
(Hewitt, Greenfield, & Stovall, 2006). The
American College of Surgeons Commission
on Cancer subsequently published its Program
Standard 3.3, requiring accredited programs
to implement treatment summaries and SCPs
by 2015 to help improve communication, quality, and coordination of care for cancer survivors (Stricker & O’Brien, 2014). The goal of
an SCP is to guide the content and coordination of care following acute treatment, facilitate
care transitions, and foster greater self-management of health by cancer survivors (Stricker &
O’Brien, 2014). Many templates for SCPs have
been developed (see Table 34-1).

Survivorship Care Plan Format,
Content, and Management
In a landmark report (Hewitt et al., 2006),
IOM defined survivorship care as the phase
of care following completion of primary treatment and recommended that it address four
essential components: prevention of recurrent
and new cancers and other late effects; surveillance for cancer spread, recurrence, and secondary cancers and assessment of medical and
psychosocial late effects; intervention for consequences of cancer and its treatment; and coordination between primary and specialty care.
According to the IOM report (Hewitt et al.,
2006), broadly speaking, SCPs should provide

the following: a summary of an individual’s cancer diagnosis and treatment information (the
treatment summary); an overview of both physical and psychosocial effects of diagnosis and
treatment; a detailed follow-up plan that outlines surveillance for recurrence and potential late effects, as well as recommendations for
health-promotion strategies; and referrals and
resources for physical, psychosocial, and practical needs.

Early and Late Effects
The role of the oncology nurse has traditionally been to coordinate care during treatment. That role needs to expand to include a
focus beyond treatment to the continued needs
of cancer survivors. Each type of cancer and its
treatments are associated with certain longterm risks. The following sections of this chapter provide various resources to guide surveillance and management (see Table 34-2).
In a recent study to determine oncologists’
and primary care physicians’ (PCPs’) awareness
of late and long-term effects of chemotherapy
(Nekhlyudov, Aziz, Lerro, & Virgo, 2013), the
researchers found that although more than
half of PCPs were aware of cardiac dysfunction as a late effect of doxorubicin, awareness
of other late effects was limited. Because PCPs
may not be directly exposed to chemotherapyrelated late effects, oncologists must communicate this information to PCPs as patients transition to primary care settings. Education for all
providers caring for the growing population of
cancer survivors is needed.

Osteoporosis
Definition
The National Institutes of Health Consensus Development Panel on Osteoporosis
Prevention, Diagnosis, and Therapy (2001)
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Table 34-1. Survivorship Care Plan (SCP) Templates
Tool

Overview

Content

Format

American Society of Clinical Oncology Cancer
Treatment Plan and Summary:
www.cancer.net/survivor
ship/follow-care-after
-cancer-treatment/asco
-cancer-treatment-and
-survivorship-care-plans

Intended to be a record
of the patient’s cancer
treatment, as well as a
brief outline of recommended follow-up care.
Templates are available for breast, colorectal, lung, and lymphoma
diagnoses. A generic
form is also available.

Components include stage and
pathologic details of the cancer;
dose of chemotherapy, specific
drugs used, number of cycles completed, and surgeries performed;
additional treatments, including radiation, targeted therapies, and hormone therapy; recommended follow-up care, including a schedule of
office visits and surveillance testing,
with space to indicate the provider
responsible for performing each
aspect of follow-up care.

Forms that can
be downloaded
from the American Society of Clinical Oncology website and filled out
by a member of the
oncology care team

Journey Forward:
www.journeyforward.org

Created through the
collaborative efforts of
Anthem Inc., Cancer
Support Community,
Genentech, National
Coalition for Cancer
Survivorship, Oncology Nursing Society,
and UCLA Cancer Survivorship Center. SCPs
can be downloaded from
the Internet to the user’s
desktop.

SCPs in Journey Forward are
based on the American Society of
Clinical Oncology’s Cancer Treatment Plan and Summary templates
and surveillance guidelines. These
include detailed summaries of cancer treatments, as well as follow-up
care plans that incorporate education regarding late effects, recommendations for cancer surveillance
and other healthcare issues, and
links to relevant resources for cancer survivors.

Free online program

Oncolife Survivorship
Care Plan: www.oncolink
.org/oncolife

Product of a collaborative agreement between
the University of Pennsylvania Abramson Cancer Center, OncoLink,
and Livestrong. The
care plan was developed to allow patients to
create an SCP by inputting information regarding their cancer diagnosis, treatment, and current symptoms.

Output from the tool has extensive information about survivorship
issues that the patient is at risk for
or currently experiencing. Recommendations generated are based on
available guidelines, such as those
provided by the Health and Medicine Division of National Academies
of Sciences, Engineering, and Medicine (formerly the Institute of Medicine), National Cancer Institute, and
American Society of Clinical Oncology.

Electronic document that can be
printed or converted
to a PDF

Prescription for Living (see
Haylock et al., 2007)

Paper care plan template developed by
oncology nurses

Template presents cancer diagnosis, treatment details, and follow-up
care plan in a checklist format that
allows providers to individualize recommendations for follow-up care
and surveillance testing, preventive
behaviors, and education regarding
potential late effects.

Available online
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defined osteoporosis as “a skeletal disorder
characterized by compromised bone strength
predisposing a person to an increased risk of
fracture” (p. 786). This definition continues

to be supported by Lorentzon and Cummings
(2015). The skeletal fractures in osteoporosis, called fragility fractures, occur with “minor
or inapparent trauma, particularly in the tho-

Table 34-2. Cancer-Specific Geriatric Assessment and Nursing Implications
Domain

Recommended Tools

Tool Administrator

Nursing Implication

Cognition

Blessed Orientation-MemoryConcentration

Healthcare professional

Baseline deficit necessary to
anticipate treatment tolerance

Comorbidities

Physical Health Section (subscale of OARS)

Healthcare professional

Rise in comorbidities related to
rise in side effects

Functional
status

Activities of daily living (MOS
physical health subscale)
Instrumental Activities of Daily
Living (subscale of OARS)

Self-administered

Identifies need for support in the
home

Karnofsky Self-Reported Performance Rating Scale
Karnofsky Physician-Rated Performance Rating Scale

Self-administered

Timed Up and Go

Healthcare professional

Timed Up and Go has shown gait
speed as an important predictor
of disability.

Number of falls in prior six
months

Self-reported or documented medical record
review

Number of falls indicative of rise
in risk of injury related to mobility, gait, and balance

Nutritional
status

Percent of unintentional weight
loss in prior six months
Body mass index

Self-reported and healthcare professional
Healthcare professional

Weight loss is associated with
lower chemotherapy response
and lower performance status.

Psychological
status

Hospital Anxiety and Depression
Scale

Self-reported

Depression related to potential for
decreased self-care and loss of
independence

Social support and
social functioning

MOS Social Activity Limitations
Measure and MOS Social Support Survey: Emotional and
information and tangible subscales
Seeman and Berkman Social
Ties

Self-reported and healthcare professional

Relates to loss of independence
and identified need for care
support resources post-treatment; identify family and community resources

Self-reported or physicianrated

Physician-rated

Self-reported

Karnofsky has significant relation
to survival and global indicator
of functional status

MOS—Medical Outcomes Study; OARS—Older Americans Resources and Services
Note. From “Integrating a Cancer-Specific Geriatric Assessment Into Survivorship Care,” by D. Economou, A. Hurria, and M. Grant,
2012, Clinical Journal of Oncology Nursing, 16, p. E79. Copyright 2012 by Oncology Nursing Society. Reprinted with permission.
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racic and lumbar spine, wrist, and hip” (Bolster, 2015).
Quality-of-life data show a more severe
impact in those with hip or multiple vertebral
fractures than distal radial or single vertebral
fractures (Lips & van Schoor, 2005). Quality
of life improves with time after fracture, yet is
never completely restored. Studies show that
the burden of disease with osteoporosis is comparable to that of other chronic diseases (Lips
& van Schoor, 2005).

Causes in Cancer Survivors
Cancer survivors are at risk for developing
osteoporosis due to chemotherapy, steroid
medication, or hormone therapies. Gynecologic oncology surgery requiring removal of
the ovaries (bilateral oophorectomy) can lead
to premature menopause and osteoporosis.
Oral antiestrogen therapy, such as aromatase
inhibitors, generally reserved for postmenopausal women, also can cause osteoporosis.
Androgen deprivation therapy for prostate cancer increases the risk of osteoporosis in men
(Miller et al., 2016).

Recommendations for Better Health
Prevention of osteoporosis due to cancerrelated therapies is aimed at avoiding fractures
and preserving bone mass. This involves risk factor modification; exercises to maximize bone
and muscle strength, improve balance, and
minimize the risk of falls; drug therapy to preserve bone mass or stimulate new bone formation; and calcium and vitamin D supplementation (1,000 mg/day for food and supplements
for those aged 50 years and younger without
risk, and 1,200 mg/day for those older than 50
years) (American Society of Clinical Oncology
[ASCO], 2014). Patients can lower their risk of
osteoporosis by avoiding tobacco products, eating foods rich in calcium and vitamin D, and
engaging in regular physical activity (ASCO,
2014; Economou, Hurria, & Grant, 2012).
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Cardiovascular Disease
Definition
Cardiovascular disease (CVD) includes diseases that involve the heart and blood vessels,
especially in and around the heart and brain.
These diseases cause diminished blood supply
to organs and are associated with atherosclerosis and clots.

Causes in Cancer Survivors
Of the nearly 14.5 million cancer survivors
in the United States today, many are more
likely to die of CVD than their cancer. In fact,
with the exception of people who smoke, risk
factors for CVD are higher in cancer survivors
than in the general adult population (Kaplan,
2013).
Cardiac toxicity is an important consideration for patients undergoing left-sided breast
radiation, particularly with the increasing use
of potentially cardiotoxic systemic therapeutic agents, including anthracyclines and targeted therapy such as trastuzumab. Motion
management techniques such as deep inspiration breath hold can be effective in reducing
radiation dose to the heart to decrease the risk
of cardiac toxicity (Kron & Chua, 2014). People aged 65 or older and those who received
higher doses of chemotherapy have a higher
risk of developing side effects, which may
include cardiomyopathy, heart failure, myocardial ischemia, and dysrhythmias (ASCO, 2014;
Bovelli, Platanoitis, & Roila, 2010). Chest irradiation for Hodgkin lymphoma increases the
risk of cardiac dysfunction, as well as breast cancer among women (Miller et al., 2016). Anthracyclines and HER2-targeted drugs can lead to
cardiomyopathy and congestive heart failure
(Miller et al., 2016).
CVD may compromise cancer survivors’
long-term health and well-being, yet healthcare
providers may overlook risk factors during survivorship care. Although CVD risk factors are
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common among cancers survivors, nearly onethird of survivors do not report having healthpromotion discussions with their medical
teams (Weaver et al., 2013). Survivors should
be educated to be aware of their cardiovascular
risk factors and initiate discussions with their
medical teams about health promotion topics, if appropriate (Weaver et al., 2013). Careful
monitoring of cardiovascular risk factors and
serum glucose is recommended in men who
have received androgen deprivation therapy
for prostate cancer (Levine et al., 2010).

Recommendations for Better Health
Adherence to a Mediterranean diet, which
typically includes legumes, cereals, fruits and
nuts, vegetables, extra virgin olive oil, red wine
in moderate quantities, and low amounts of
red meat, poultry, and dairy products, is consistently linked to reductions in the risk of CVD.
It has also been associated with significant
reductions in the risk of overall (10%), colorectal (14%), and prostate (4%) cancer (Harvie,
Howell, & Evans, 2015).
Other suggestions for better health include
exercise during and after completion of treatment. The American Cancer Society (2014)
includes suggestions for exercise while emphasizing the need for survivors to personally monitor the effects on their body and keep their
caregiver team informed about the status of
their exercise results.

Lymphedema
Definition
Lymphedema is the swelling of a limb and
can be primary (due to lymphatic hypoplasia)
or secondary (due to obstruction or disruption of the lymphatic vessels) (Douketis, 2015).
Signs and symptoms are a brawny, nonpitting
edema of one or more extremities. Diagnosis is made by clinical examination. The most

common causes of secondary lymphedema are
tumor obstruction, surgery, radiation therapy,
and trauma (Douketis, 2015).

Causes in Cancer Survivors
Accumulation of lymphatic fluid in the
upper extremities can be an effect of breast
cancer surgery and radiation therapy, occurring in approximately 20% of women who
undergo axillary lymph node dissection and
6% of women who undergo sentinel lymph
node biopsy (DiSipio, Rye, Newman, & Hayes,
2013). Pelvic lymphadenectomy can cause
development of lower extremity lymphedema,
particularly in patients who also receive radiation therapy (Miller et al., 2016). Additional
causes include obstruction of the lymphatic vasculature by tumors, clots, or scarring of the lymphatic ducts.

Recommendations for Better Health
Although the risk of upper extremity lymphedema has decreased with innovations in surgical management of breast cancer and lymph
node removal, it is still important for lymphedema to be diagnosed as early as possible to
optimize treatment and slow progression. Specially trained professionals and certified physical therapists are available to evaluate and manage this long-term effect with a gentle massage
(manual lymphatic drainage) and other lowimpact exercises based on assessment of the status of lymphedema.
Although not supported by research evidence, a personalized compression garment
may be ordered and can be used for prevention of further lymphedema. These garments
are fitted so that there is more pressure at the
level of the fingertips than above the elbow.
The use of these “sleeves” is especially helpful
at high altitudes, such as when patients are flying. Edema occurs during air travel because the
cabin pressure is lower than the pressure within
the tissue, allowing the lymphatic fluid to move
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into the spaces between cells. These garments
are expensive, need to be replaced every six
months, and may not be effective once the
fluid accumulation has reached a certain point
(NCI, 2015).
Complex decongestive therapy consists
of manual lymphedema drainage therapy,
low-stretch bandaging, exercises, and skin
care. Suggested by consensus panels, complex decongestive therapy is recommended as
primary treatment and effective therapy for
lymphedema unresponsive to standard elastic compression therapy. Intermittent external
pneumatic compression is added when lymphedema persists after multiple treatment strategies have been ineffective (NCI, 2015).

Rehabilitation
The World Health Organization (n.d.)
defines rehabilitation as “a process aimed at
enabling [people with disabilities] to reach and
maintain their optimal physical, sensory, intellectual, psychological, and social functional levels” and attain independence and self-determination. A goal is to maintain or improve quality
of life for those with physical illnesses or conditions.
For many people, the transition to survivorship serves as strong motivation to make positive
changes in lifestyle and health-related behaviors.
Cultivating healthy habits is especially important
for cancer survivors. As mentioned previously,
survivors are often at higher risk for developing
additional health problems as a result of their
cancer treatment (e.g., CVD, bone disease).
Healthy behaviors can help survivors regain or
build strength, reduce the severity of side effects,
reduce the risk of developing secondary cancers or other health issues, and enjoy life more
(ASCO, 2014). Survivors as a group are excellent candidates for lifestyle and health behavior changes, as exercise and weight loss alone
can improve their stamina, strength, mood, and
quality of life (Kaplan, 2013).
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Preliminary evidence exists in a number of
areas that may be improved by rehabilitation
interventions, such as pain, sexual functioning,
cognitive functioning, and return to work, but
further research is needed. A notable exception to limitations in the literature is that of
rehabilitation interventions for breast cancer.
Physiotherapy researchers in this area have
performed extensive research and the result is
a comprehensive rehabilitation guideline for
prevention and intervention for mobility, pain,
swelling, and function (Egan et al., 2013).

Health Maintenance
Overall, a typical person’s cancer risk can
be reduced with healthy choices such as avoiding tobacco, limiting alcohol use, protecting
skin from the sun and avoiding indoor tanning
beds, eating a diet rich in fruits and vegetables, maintaining a healthy weight, and increasing physical activity. Nearly one in five cancers
diagnosed today occurs in an individual with a
previous diagnosis of cancer, and these “second
cancers” are a leading cause of morbidity and
mortality among cancer survivors. Although
long-term cancer survivors require similar preventive care and health maintenance as adults
without cancer, they receive less counseling
on diet, exercise, and smoking cessation than
patients without cancer (Wilbur, 2015).

Smoking Cessation
Lung cancer survivors, particularly those who
continue to smoke, are at an increased risk for
additional smoking-related diseases, including
second cancers, especially in the lung, head and
neck, and urinary tract. Survivors may feel stigmatized because of the social perception that
lung cancer is a self-inflicted disease, which can
be particularly difficult for lung cancer survivors
who never smoked (Chambers et al., 2012).
In 2013, ASCO issued an update to its policy statement on tobacco cessation to include
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that every individual should be queried about
smoking status, with appropriate interventions and referrals to smoking cessation programs (Hanna, Mulshine, Wollins, Tyne, &
Dresler, 2013). The update noted that 81%–
84% of medical records documented a smoking/tobacco cessation discussion in the years
2009–2014. Although guideline adherence for
smoking prevention or cessation is consistently
greater than 80% (Mayer, Shapiro, Jacobson, &
McCabe, 2015), the American Cancer Society
(2016a) ranked smoking and tobacco-related
diseases as the most preventable cause of death
worldwide, and lung cancer was the leading
cause of cancer death in the United States for
both men and women.

Exercise
In a literature review and epidemiologic
examination conducted on the link between
physical activity and health outcomes among
cancer survivors, Loprinzi and Lee (2014)
found that cancer survivors are relatively inactive. Promotion of physical activity can be
included within the SCP, as exercise has been
shown to reduce the risk of recurrence and cancer-related mortality. Other benefits include
reduced pain and other side effects of treatment, as well as improvements in physical and
mental health (Loprinzi & Lee, 2014).
The Physical Exercise During Adjuvant Chemotherapy Effectiveness Study (PACES) was
a multicenter randomized controlled trial of
230 patients with two intervention groups and
a “usual care” control group. The intervention
groups were randomly assigned to home-based,
low-intensity, self-managed physical activity or
moderate- to high-intensity combined resistance and aerobic exercise supervised by physical therapists. Both were encouraged to be
physically active five days each week for 30 minutes per session. The control group did not
involve suggestions for routine exercise. All
groups started with the first cycle of chemotherapy and ended three weeks after the last cycle.

The results of this trial revealed that moderateto high-intensity exercise during chemotherapy has a beneficial effect on cardiorespiratory
fitness, muscle strength, fatigue, and chemotherapy completion rates. For patients unable
or unwilling to pursue a supervised, moderateto high-intensity exercise program, the homebased, low-intensity physical activity represents
a viable option (van Waart et al., 2015).
Nurses should take an active role in promoting strength exercise among cancer survivors
using the Theory of Planned Behavior (TPB),
particularly among survivors at higher risk of
not performing strength exercise. TPB is generally assessed using Likert-type scale scoring
from 1 (negative) to 7 (positive) that quantifies a person’s attitude, subjective norm, perceived behavioral control, intention, and plan
to engage in a behavior (Forbes, Blanchard,
Mummery, & Courneya, 2015).
Research shows that any interventions that
strengthen intentions to engage in strength
exercise will be effective. Such interventions
can focus on educating cancer survivors about
the benefits of strength exercise and how to
make strength exercise enjoyable, obtain social
support for strength exercise, and overcome
common barriers (Forbes et al., 2015).

Stress Management
A diagnosis of cancer, followed by treatment,
recovery, and survivorship, can result in myriad
stress-related symptoms. Cancer-related stress
is defined as “a difficult, multifactorial experience that may interfere with the ability to
cope effectively with cancer and its treatment”
(American Cancer Society, 2016b, p. 3). Some
consequences of acute stress are digestive symptoms, headaches, sleeplessness, anger, and irritability. Chronic stress can lead to immune-system depression, which results in more frequent
viral infections and a decrease in the effectiveness of vaccines; hypertension; heart disease; diabetes; depression; and other illnesses
(National Institute of Mental Health, n.d.).
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Learning how to manage stress is extremely
important for survivors’ recovery. Big steps in
reducing stress can be made through small lifestyle changes, such as learning to say “no” to
tasks that require more time and energy than
survivors can afford to expend. Nurses may
advise patients to do their most important tasks
first and get help with potentially challenging
issues, such as finances. Other ways to manage stress include exercise, social activities, support groups, acupuncture, yoga, massage, and
relaxation techniques, such as deep breathing
(ASCO, 2014).

Recurrence
Fear of cancer recurrence or cancer progression is one of the most frequent distressing
psychological symptoms in patients with cancer. Fear of recurrence describes an emotional
response to the real threat of a life-threatening illness. Elevated levels of fear of recurrence
can become dysfunctional, causing considerable disruption in social functioning, and affect
well-being and quality of life (Mehnert, Koch,
Sundermann, & Dinkel, 2013).
The probability of developing recurrence is
multicausal and therefore depends on different determinants. The type of primary cancer
itself and the cancer site have a major influence
on the risk of recurrence.
Nurses can offer support to patients through
referrals to psychosocial counselors, support groups, or face-to-face interactions with
patients about their fears. Sometimes a discussion about signs and symptoms of recurrence
provides patients with a sense of control instead
of just “waiting” for the next surveillance to
find out if they are still “cancer free.”

Second Primary Neoplasms
The population of adult cancer survivors is
growing; thus, the long-term effects of cancer
treatment, including secondary cancer development, have become an increasingly impor-
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tant concern in the field of oncology (LisikHabib et al., 2015). In several cohorts, risk
ratios were six times higher as compared with
the general population: the cumulative incidence was 3%–4% after 20 years (Inskip & Curtis, 2007; Meadows et al., 2009). Risk factors
include history of radiation therapy (usually 10
years after treatment), history of chemotherapy
(usually 3–5 years after treatment), and individual factors (e.g., gender, younger age at diagnosis, type of first cancer, genetic predisposition)
(Blatt, Olshan, Gula, Dickman, & Zaranek,
1992; Inskip & Curtis, 2007; MacArthur et al.,
2007; Meadows et al., 2009; Neglia et al., 2001;
Vasudevan et al., 2010).
The risk of second primary neoplasms
(SPNs) after survival of primary cancers diagnosed and treated in adulthood is modest
across cancers. A study in Finland from 1953 to
1991 with a cohort of 470,000 patients with cancer demonstrated no increased risk of developing an SPN compared to a matched healthy
population (Sankila, Pukkala, & Teppo, 1995).
In a separate study conducted on a U.S. cohort
of 250,000 adult survivors, the risk of developing a second cancer was increased 1.3-fold compared to the general population (Curtis, Boice,
Kleinerman, Flannery, & Fraumeni, 1985). The
risk of SPN may be slightly higher for specific
types of cancer, such as breast and prostate (Ng
& Travis, 2008).
The risk of developing an SPN varies by
patient factors, primary cancer type, primary
cancer treatments, environmental exposures,
and lifestyle factors (Travis et al., 2006). Patients
with Hodgkin lymphoma are at risk for breast
cancer, soft tissue sarcomas, thyroid cancer, secondary leukemia, and non-Hodgkin lymphoma
(Bhatia et al., 2003). A study from the Late Effects
Study Group followed more than 1,300 patients
with Hodgkin lymphoma for a median length
of follow-up of 17 years (Bhatia et al., 2003).
The survivors had an 18.5-fold increased risk
of developing an SPN compared with the general population (standardized incidence ratio of
18.5, 95% confidence interval [CI] [15.6, 21.7]).
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The cumulative probability of developing a second cancer was 10.6% at 20 years from diagnosis, increasing to 26.3% at 30 years.
Survivors of acute lymphoblastic leukemia
are at risk for central nervous system (CNS)
tumors secondary to cranial irradiation,
acute myeloid leukemia, and thyroid cancer (Bhatia et al., 2002). In a study of 8,831
patients with acute lymphoblastic leukemia
enrolled on therapeutic protocols from 1983
to 1995, the cumulative incidence of any SPN
was 1.18% at 10 years (95% CI [0.8%, 1.5%]),
representing a 7.2-fold increased risk compared with the general population (Bhatia et
al., 2002).

Surveillance
Early Detection
Current guidelines focus on cancer screening beginning in early adulthood for survivors who are at known risk (Oeffinger, 2003).
Such early prevention strategies and surveillance are important in minimizing the mortality and morbidity associated with development
of SPNs.

Breast Cancer Screening
The leading cause of premature death in
women in the United States is breast cancer.
Reduced morbidity and mortality is related to
early detection. The American Cancer Society
updated its screening guidelines for breast cancer in women at average risk in 2015 based on
a synthesis of the most current evidence. These
recommendations included the following:
••Yearly screening mammogram beginning at
age 45 with the option to transition to biennial screening at age 55 or continue annual
screening
••Opportunity to begin annual screening as
early as age 40 if desired
••Continuation of screening mammography
while overall health is good and life expectancy is at least 10 years

••No regular clinical breast examination or
breast self-examination for screening at any
age
Men and women with a previous history of
breast cancer will follow the screening recommendations of their oncologist. Survivors with
an identified BRCA mutation are at high risk
to develop a breast cancer in the contralateral
breast and should follow the National Comprehensive Cancer Network® (2016) guidelines for
BRCA-related cancer syndrome (or specific suggestions of their oncologist), as follows:
••Females
–– Age 25–29: Perform annual breast magnetic resonance imaging (MRI) if a cancer
diagnosis before age 30 is present.
–– Age 30–75: Perform annual mammogram
and breast MRI.
–– Age older than 75 years: Determine management on an individual basis.
–– For women with a BRCA mutation who were
treated for breast cancer: Continue annual
mammographic screening and MRI of the
remaining breast tissue.
••Males
–– Starting at age 35: Provide patient with
breast self-examination training and education.
–– Starting at age 35: Perform clinical breast
examination every 12 months.
–– Starting at age 40: Recommend prostate
cancer screening for BRCA2 carriers.
For women with a PTEN mutation, annual
mammograms and MRI should begin at age
30–35 or 5–10 years prior to the earliest age of
familial onset of breast cancer, whichever occurs
first. For women who are older than age 75,
individualized guidance should be considered.
If a woman has undergone surgery for breast
cancer, the annual screening mammogram and
breast MRI should continue (National Comprehensive Cancer Network, 2016).

Colonoscopy
Colorectal cancer ranks in the top 3 of the
10 most common cancer sites for both male and
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female survivors. However, only 59% of survivors aged 50 years and older received colorectal cancer screening according to guidelines in
2010 (DeSantis et al., 2014). Regular screening
and removal of precancerous polyps, beginning
at age 50, is the key to preventing colorectal cancer. The U.S. Preventive Services Task Force recommends screening for colorectal cancer using
high-sensitivity fecal occult blood testing, sigmoidoscopy, or colonoscopy beginning at age 50
and continuing until age 75 (Centers for Disease
Control and Prevention, 2016). When colorectal
cancers are detected at a localized stage, the fiveyear survival rate is 90%, compared to 71% for
localized spread and 13% for distant metastasis
(American Cancer Society, 2016a).

Lung Cancer Screening
In January 2013, the American Cancer Society issued guidelines for the early detection
of lung cancer, which endorsed a process of
shared decision making between clinicians who
have access to high-volume, high-quality lung
cancer screening programs and current or former (quit within the previous 15 years) adult
smokers with at least a 30-pack-year history of
smoking who are aged 55–74 years and in good
health (Wender et al., 2013). Shared decision
making should include a discussion of the benefits, uncertainties, and harms associated with
lung cancer screening.
Survivors will thrive more efficiently if their
healthcare provider not only provides the medical surveillance they need, but also screens and
monitors them for psychosocial sequelae; provides education to improve their health-related
knowledge deficits surrounding late effects and
general health issues, insurance concerns, and
vocational choices; and promotes socialization
and autonomy in medical decision making
(Freyer & Kibrick-Lazear, 2006).

Geriatric Survivors
Cancer survivorship care for the growing
older adult population (Hurria et al., 2015)
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involves combining the expected late and longterm effects of cancer and cancer treatment
with information about expected changes in
health status that occur with aging. Individuals at a specific chronologic age vary in functionality, cognition, and the ability to handle
stress (Walston et al., 2006). Assessing older
adult cancer survivors beyond chronologic age
to include changes in functional status is an
essential process to help nurses anticipate cancer treatment impact and aid in planning individualized survivorship care (Economou et al.,
2012). For cancer-specific geriatric assessment
and nursing implications, see Table 34-2.
Because most older adult patients with cancer are treated by a number of clinicians in different specialties, PCPs must act as the gatekeepers (Routt, 2013). In general, advanced
age is associated with inadequate cancer diagnosis and treatment and can translate into
shorter survival time (Wedding, Röhrig, Klippstein, Pientka, & Höffken, 2007). Older adults
with cancer have unique needs in all aspects of
their survivorship. Although it is safe for older
adults to receive treatment for cancer, proper
assessment and careful consideration of all
options is paramount. The ultimate goal of
treatment is the preservation of physical and
psychosocial function. It is vital that geriatric
cancer survivors be continually assessed for the
presence of geriatric syndromes, as these syndromes can limit treatment and quality of life.
Geriatric syndromes are most likely to be identified and treated by PCPs (Routt, 2013).
As the aging population continues to grow,
the quality of geriatric cancer survivorship will
depend on accurate assessment of risk factors
influencing prognosis. Functionality should
be preserved at all costs by utilizing interventions that promote independence in activities
of daily living. Clinicians have the responsibility of ongoing assessment of geriatric cancer
survivors across the survivorship continuum. A
collaborative approach to treatment, incorporating the entire oncology team and the PCP,
provides the best outcomes for quality patient
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care (Routt, 2013). A geriatric assessment provides information beyond the standard history
and physical assessment and identifies patients
who are at increased risk for chemotherapy toxicity (Hurria et al., 2011). Incorporating this
information in the older adult patient’s SCP
will allow for a truly individualized plan. Nurses
will have the information needed to coordinate resources and support systems for appropriate and effective follow-up care of the older
adult cancer survivor. Nurses can play an essential role in establishing a baseline screening for
the unique needs of older adult patients with
cancer, which will assist providers with direct
treatment and survivorship follow-up services
(Economou et al., 2012).

Children and Adolescent Survivors
The Children’s Oncology Group (n.d.), an
NCI-supported clinical trials group that cares
for more than 90% of U.S. children and adolescents diagnosed with cancer, has developed
long-term follow-up guidelines for the screening and management of late effects in survivors
of childhood cancer (see www.survivorshipguidelines.org). It is important that survivors
of pediatric cancers are monitored for longterm and late effects (Miller et al., 2016). Some
effects are specific to children and adolescents,
whereas others are consistent with long-term
effects seen in adults.

Recurrence
Recurrent disease is the leading cause of
death for adult survivors of childhood cancer
(Mertens et al., 2001). Mortality rates from
recurrence vary based on primary tumor type,
with the highest rates being in survivors originally diagnosed with CNS tumors, leukemia,
and bone tumors (Mertens et al., 2001). The
lowest rate of mortality from recurrence is in
patients with kidney tumors or Wilms tumor.
A recent Childhood Cancer Survivor Study
(CCSS) report focusing on non-Hodgkin lymphoma survivors found that chest irradiation as

treatment for the cancer conferred additional
risk of morality (Bluhm et al., 2008). Assessment for recurrence with a focus on early diagnosis and intervention may help to lower these
mortality rates.

Second Primary Neoplasms
In contrast to adults with cancer, childhood
cancer survivors in the CCSS cohort had a 6.4fold increased risk of developing an SPN, with
an estimated cumulative probability of 3.2% at
20 years after primary cancer diagnosis (Neglia et al., 2001). Screening and evaluation
for SPNs in the at-risk population is essential
because the associated mortality and morbidity is high.
Bone tumors, breast cancer, and thyroid
cancer are among the most common SPNs in
childhood cancer survivors and often are associated with specific treatments. For example,
radiation therapy confers a 2.7-fold increased
risk of developing a bone tumor with a dose
response risk, and mantle radiation is associated with an increased risk of breast cancer. Similarly, exposure to alkylating chemotherapy agents is an independent risk factor
for the development of bone tumors. In the
CCSS, breast cancer was the most frequent
SPN (Neglia et al., 2001). The majority of
these tumors occurred in patients with Hodgkin lymphoma, who have a 16.2-fold increased
risk of developing a second primary breast
cancer when compared to the general population. The median time to development
was 15.7 years. Women who were treated at a
younger age initially were at higher risk compared to survivors diagnosed and treated later
(Neglia et al., 2001).
The development of thyroid cancer also is
associated with exposure to radiation, as shown
in a cohort of 9,170 survivors, who had a 53-fold
(95% CI [34, 80]) increased risk of thyroid cancer. As with bone and breast cancers, the risk
for developing thyroid cancer increases with
the radiation dose and with a younger age at
the time of treatment (Tucker et al., 1991).
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Transition of Care: Pediatric to Adult
Transition
Transition of care has been defined as “purposeful, planned movement of adolescents and
young adults with chronic physical and medical conditions from child-centered to adult-oriented healthcare systems” (p. 570) and ensures
that their care will remain both medically and
developmentally appropriate (Blum et al.,
1993). It should begin in early adolescence
with conversations directed to the individual to
educate the young adolescent about his or her
medical condition and to teach advocacy skills
(Rosen, 1993). According to Suh et al. (2014),
the correct timing of transition to survivorship
care and correct survivorship team or provider
and model of care often are difficult for both
patients and providers to identify. In addition,
providers who assume care of survivors often
lack the knowledge needed to care for cancer survivors and ensure appropriate screening
and follow-up.
Some have argued that an ideal survivorship clinic in a cancer center is one where a
dedicated team of experts provide continuity of care from active treatment to follow-up
and then provide a transition from pediatrics
to adult medicine and from the cancer center
to the community (Friedman, Freyer, & Levitt, 2006). The ease and effectiveness of transitioning survivors from pediatric- to adultfocused long-term follow-up care can depend
on whether the pediatric cancer center is affiliated with an adult medical center or has a collegial relationship with an adult-focused physician group to work together to meet the needs
of their survivor patients. All adult survivors, as
with the general adult population, are recommended to develop a relationship with a PCP
(e.g., internists; family medicine specialists;
medicine-pediatric specialists; mid-level providers, including advanced practice nurses and
physician assistants) as they reach young adulthood for general health issues.
Characteristics of adolescents and young
adults, their parents, and providers play a criti-
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cal role in successful transition. The CCSS identified predictors of lack of follow-up care in survivors, including older age, longer time from
diagnosis, male sex, lack of health insurance,
and lack of concern for future health (Lee,
Santacroce, & Sadler, 2007). Survivors with
physical symptoms, such as pain or increased
anxiety, have been shown to have higher rates
of follow-up care (Nathan et al., 2009). Granek
et al. (2012) found that psychosocial variables,
such as identification with being a survivor and
fear and anxiety, could act as both a motivator
for and a hindrance to successful transition.

Survivors’ Concerns
Current literature documents that cancer
survivors deal with myriad acute, chronic, and
late effects of cancer and treatment. They face
a host of physical, psychological, emotional,
social, spiritual, and economic effects (Ness et
al., 2013). Nurses should take a proactive role
in assessing the needs of all cancer survivors,
regardless of cancer type and time since diagnosis (Ness et al., 2013).

Barriers to Survivorship Care
Barriers to the provision of SCPs are numerous and include patient, provider, and system
variables. Patient barriers include lack of awareness, and provider and system barriers include
limited financial, time, and human resources.
Barriers appear particularly difficult to overcome in community settings, given limited
resources and the demand for high practice
volume (Grant et al., 2010; Irwin, Klemp, Glennon, & Frazier, 2011). Time often is quoted as
the largest barrier to SCP delivery (Dulko et al.,
2013; Salz, Oeffinger, McCabe, Layne, & Bach,
2012). The preparation of detailed treatment
summaries and individualized follow-up care
plans often is a time-consuming process, taking an average of 60–90 minutes per patient
(Stricker et al., 2011). Beginning the prepara-
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tion of SCPs at the time of diagnosis and prospectively capturing disease and treatment
data over time is another strategy (Stricker &
O’Brien, 2014). Harnessing the ability of electronic health record (EHR) systems and other
health information technology solutions is one
oft-quoted strategy for improving the efficiency
of preparing SCPs (Houlihan, 2009; Jacobs
et al., 2009). However, EHRs may fail to provide efficient solutions. Although some have
begun to create SCP templates, limited diagnosis and treatment information can be pulled
into EHR SCP templates, with a failure to provide automated customization of follow-up
care plans. Reviewing the SCP with survivors
presents a resource burden, often taking up to
an hour per patient and typically performed
by highly skilled providers (Salz et al., 2012;
Stricker et al., 2011). There are growing efforts
in attempts to interface survivorship templates
with cancer registry records to improve accuracy and efficiency in SCP delivery. For example, the Centers for Disease Control and Prevention National Program of Cancer Registries
(2015) is developing the Web Plus Survivorship Module, which will enable integration of
cancer registry data and survivorship templates
and information.
Other barriers to SCP delivery include
patient factors such as the desire to stay with a
specific oncology provider rather than receive
SCPs within a survivorship clinic. Integrated
models of survivorship care address this concern (Landier, 2009; McCabe & Jacobs, 2008).
The shortage of research to guide evidencebased guidelines for survivorship care is a
major barrier to providing specific care recommendations within SCPs (McCabe et al., 2013);
however, a variety of consensus-based guidelines (National Comprehensive Cancer Network) and guidance statements (ASCO, American Cancer Society) are becoming available to
guide care while the evidence base grows (Cowens-Alvarado et al., 2013; McCabe et al., 2013).
The Institute of Medicine’s report, From Cancer Patient to Cancer Survivor: Lost in Transition

(Hewitt et al., 2006), described gaps in the cancer care system that undermined patients’ transition from treatment to survivorship. Eight
years later, the report Delivering High-Quality
Cancer Care: Charting a New Course for a System in
Crisis highlighted that with an additional four
million survivors, the cancer system was then
“in crisis” with a lack of patient-centered, accessible, evidence-based, or well-coordinated care
(Levit, Balogh, Nass, & Ganz, 2013). Elements
for inclusion in the SCP are (a) diagnosis and
staging details, including biomarkers and specific tissue information, (b) recommended follow-up and surveillance, (c) education regarding short- and long-term side effects and
symptoms of recurrence; and (d) a plan for
addressing psychosocial needs. However, creating SCPs remains difficult and time consuming
for nurses and often is inefficient and nonbillable. Although designed to be used for billing
for the care of survivors, the process continues
to be impossible or at least difficult to accomplish, even for institutions with EHRs (Darud,
2014).

Financial Concerns
Employment
Every survivor’s work situation is different.
Many people with cancer who took time off for
treatment return to work afterward or may have
worked throughout treatment, whereas others
may not be able to return to work because of
long-term side effects. Decisions about work will
likely depend on patients’ financial resources,
health insurance, the type of work they do, and
the nature of their recovery.
Survivors may stop working or work fewer
hours during their treatment and recovery.
They should be advised to discuss their plans
with their doctor to set realistic expectations.
The next step would be to contact their employer’s human resources department for guidance
regarding medical leave or short- and longterm disability options. Reasonable accommodations, such as telecommuting, reassignment,
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job sharing, and modified hours, are all permitted through the Americans With Disabilities Act
(ADA) (see www.ada.gov). Although employers
should not request medical records, they may
request documentation verifying limitations,
such as fatigue, pain, and cognitive difficulties,
which qualify a patient for accommodations.
As evidenced by the results of the PACES
trial, patients who participated in a physical
exercise or activity program were more likely
to have returned to work at six-month followup that those in the control group. This not
only has financial implications, but also carries
meaning in terms of quality of life and a sense
of return to normalcy (van Waart et al., 2015).

Insurance
As in cancer treatment, racial/ethnic and
socioeconomic disparities also exist in cancer survivorship care. Lack of access to survivor care services is a major barrier to the health
and well-being of cancer survivors who lack
health insurance or who experience exclusions
or restrictions on their policies. The Patient
Protection and Affordable Care Act, passed in
2010, addressed many of these issues. Components of the act that benefit cancer survivors
include elimination of annual and lifetime benefit caps; elimination of copayments for select
preventive services (e.g., mammogram, colonoscopy); elimination of preexisting condition
clauses for new insurance plans; focus on delivery of high-quality coordinated care through
accountable care organizations, community
health teams, and medical homes; inclusion
of screening and follow-up services as part of
the essential health benefits package; and limitations placed on allowable amounts of out-ofpocket spending (McCabe et al., 2013).

Discrimination
Although many survivors can be as productive as they were before treatment, some
find they are treated differently or unfairly.
For example, some employers and colleagues
may assume that a person’s productivity will
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decrease or that performance will fall below
the company’s expectations. Other types of discrimination may include receiving a demotion
for no clear reason, having an earned job promotion withheld, being overlooked for consideration in a new position, and finding a lack of
flexibility in response to requests for time off
for medical appointments (ASCO, 2014).
Whereas loss of occupational identity can
be a source of significant anxiety and depression, remaining in or returning to the workplace allows many patients to maintain a sense
of normalcy or control. The experience of discrimination can become a focus for strong feelings about fairness. Clinicians need to address
work-related distress directly and appreciate
the larger significance these themes may have
in their patients’ coping (Peteet, 2000).
It is important for survivors to understand
that laws and regulations exist that prohibit discrimination, such as the ADA. To aid patients
in transitioning back to work and avoiding discrimination, the healthcare team may suggest
that they focus on catching up on new projects or developments that occurred in their
absence; refreshing job skills, if necessary, by
reviewing past work assignments or attending
classes or workshops; seeking counseling from
a professional about the transition back to
work; or getting advice and tips from other cancer survivors through a support group. Healthcare providers also may need to write a letter
confirming patients’ ability to return to work.

Long-Term Follow-Up
Where should survivorship care take place
and who is responsible? According to Ganz
(2014), survivors must be engaged in their follow-up care for the remainder of their lives.
They need to be concerned about recurrence,
late effects of treatment, and second cancers,
while often experiencing lingering physical and
emotional effects of their prior treatments (Rowland, Hewitt, & Ganz, 2006; Yabroff, Lawrence,
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Clauser, Davis, & Brown, 2004). These patientsurvivors often find themselves educating their
non-oncology clinicians about their cancer treatments and follow-up needs. It would be much
more valuable for patient-survivors to have their
primary treating oncologist act as a partner in
this process, so that they are not solely responsible for designing and communicating a posttreatment plan (Ganz, 2014). Currently, survivorship care is delivered in a variety of settings,
each with its own advantages and disadvantages (see Table 34-3). Most cancer survivors

seek health care from PCPs who are unfamiliar
with their unique healthcare needs. Regardless
of where survivors are seeking care, it is critical
that the healthcare team have some familiarity
with the unique needs of this vulnerable population to ensure quality care (Hewitt et al.,
2006; Oeffinger & Robison, 2007). Nurses must
increase their knowledge base regarding optimal surveillance and follow-up strategies, as well
as monitor for and intervene in the late effects
of cancer treatment (Ganz, 2014). For resources
for survivors and providers, see Figure 34-1.

Table 34-3. Models of Providing Long-Term Follow-Up Care
Model

Structure

Advantages

Disadvantages

Cancer center based (primary oncologist as lead)

Long-term follow-up
occurs as continuation of one’s therapy
experience with the
treating oncologist in
oncology clinic.

Comfortable for the survivor
and family who have developed relationship with treating oncologist
Continuity of care
Oncologists do not feel as
though they have to “give
up” their patients to another
provider.

Provider attention may be distracted by
acuity of on-therapy patients.
Illness-focused, not wellness-focused
Potential lack of provider interest/knowledge of late effects
Relapse-focused follow-up rather than
risk-adapted screening and health maintenance focus
Research is difficult to coordinate.

Cancer center
based (specialized longterm follow-up
clinic)

Long-term follow-up
is handled by a designated late-effects
team in a separate
clinic within or outside
of the oncology clinic
setting.

Providers with expertise in
late effects
Emphasis on improving survivor knowledge of cancer
treatment and risk
Provision of comprehensive
risk-based screening and
care
Continued connection with
treating physician and clinic
setting; “comfort zone” for
survivor
Focus on modifiable risk factors and health education
Opportunity to train healthcare professionals
Structure for research
Access to established network of subspecialists
with commitment to survivor care

Cancer center has negative connotations
for survivors, who want to “move on.”
For survivors of childhood cancer, as survivors get older, they may not feel comfortable in pediatric setting.
May not be geographically convenient
May discourage survivors’ use of primary
care
Prevents survivors from negotiating their
own health care in the community
Requires multiple hospital resources
For childhood cancer survivors, pediatric team lacks familiarity with issues that
arise as survivors become adults.

(Continued on next page)
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Table 34-3. Models of Providing Long-Term Follow-Up Care (Continued)
Model

Structure

Advantages

Disadvantages

Community
based

Long-term followup is handled by the
pediatrician, family practice physician,
internist, or advanced
practice nurse within
the community.

Promotion of independence
and reintegration of survivor into primary care
Focus on wellness
Convenience for survivor

Limited exposure to survivors in their
practice on day-to-day basis
Lack of provider training in late effects
Limited knowledge of risk-based screening, particularly for those with more significant exposures
Requires survivors to know their risk and
advocate for their needs
Lack of time to devote to complex physical and psychosocial needs of survivors
Limited knowledge of cancer-related
health education
Lack of subspecialist resources with survivorship expertise
Difficult to coordinate research

Combined
approach/
consultative

Follow-up initially
takes place in a cancer center–based
program but then
transitions to community-based primary
care physician with
ongoing interaction
with cancer center as
needed or at request
of primary care physician.

Best of both worlds for survivors
Allows for partnership
between oncologist and primary care
Cancer center always available as resource
Access to cancer center network of subspecialists
Encourages local providers
to have knowledge of late
effects
Encourages primary care
provider utilization of published screening guidelines
for survivors

May be difficult for survivors to trust primary care provider
Initial transition may be difficult for survivors.
May not be well suited for survivors with
more complex follow-up requirements
Potential loss of patients for research initiatives
Primary care providers are not experts on
cancer late effects or issues.

Conclusion
This chapter outlined some of the most
common medical and psychological late effects
associated with treatments for cancer. It is
important to recognize that those treatments
resulted in more people surviving cancer than
ever before. However, information on the longterm effects of treatments provided over the
past several decades is being integrated into
modified treatment protocols. The coming
decade brings opportunity to make further

advances in treatments that will minimize the
unintended harm and improve the quality of
long-term survivorship. It has provided information on the new recommendations regarding use of SCPs and available SCP templates,
as well as resources for survivors and providers.
The authors would like to acknowledge Lisa K.
Sharp, PhD, Karen E. Kinahan, MS, RN, PCNSBC, and Aarati Didwania, MD, MS, FACP, for their
contributions to this chapter that remain unchanged
from the first edition of this book.

752

■

CANCER BASICS, SECOND EDITION

Figure 34-1. Survivorship Resources
For Survivors
• CancerCare, www.cancercare.org: This site provides information for both survivors and providers regarding support
groups, education, and information on financial support.
• Cancer.Net, www.cancer.net/survivorship: Cancer.Net’s Survivorship section provides helpful information for cancer
survivors and their friends and families on topics, including long-term side effects of treatment, dealing with recurrence, and life after cancer, as well as additional resources. It also offers a downloadable booklet in Spanish.
• Cancer Support Community, www.cancersupportcommunity.org: The site’s mission is to ensure that all people
affected by cancer are empowered by knowledge, strengthened by action, and sustained by community.
• Cancer Survivors Network, http://csn.cancer.org: The purpose of the Cancer Survivors Network is peer support. This
site is noncommercial and provides a private, secure way for cancer survivors to find and communicate with others
who share their interests and experiences.
• Centers for Disease Control and Prevention, www.cdc.gov/cancer/survivorship: The Cancer Survivorship section provides comprehensive cancer survivorship information for patients and caregivers.
• National Cancer Institute, www.cancer.gov/about-cancer/coping/survivorship: This page offers information pertaining
to all areas of the survivor’s life, including follow-up medical care, physical changes, family issues, and the new normal.
• National Children’s Cancer Society, https://thenccs.org: This website is designed to provide information pertaining
to all areas of the survivor’s life. The Late Effects After Treatment Tool allows users to build an assessment of late
effects specific to their diagnosis and treatment.
• National Coalition for Cancer Survivorship, www.canceradvocacy.org: This site provides survivorship education for
patients, healthcare professionals, and caregivers, including the Cancer Survival Toolbox®.
• Stupid Cancer, http://stupidcancer.org: This 501(c)(3) nonprofit organization is the largest charity that comprehensively addresses young adult cancer through advocacy, research, support, outreach, awareness, mobile health, and
social media.
For Providers
• American Society of Clinical Oncology, www.asco.org/practice-guidelines/cancer-care-initiatives/prevention-survivor
ship/survivorship/survivorship-compendium: The Survivorship Care Compendium has been developed as a repository of tools and resources to enable oncology providers to implement or improve survivorship care within their practices.
• CancerCare, www.cancercare.org: This site provides information for both survivors and providers regarding support
groups, education, and information on financial support.
• Children’s Oncology Group, www.survivorshipguidelines.org: This site provides recommendations for screening and
management of late effects that may result from pediatric cancer treatment and was developed as a resource for clinicians.
• CureSearch, www.curesearch.org: CureSearch for Children’s Cancer’s mission is to end children’s cancer by driving
targeted and innovative research with measurable results in an accelerated time frame.
• National Coalition for Cancer Survivorship, www.canceradvocacy.org: This site provides survivorship education for
patients, healthcare professionals, and caregivers, including the Cancer Survival Toolbox.
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Key Points
• Survivorship care is a group effort and is the responsibility of the primary oncologist, the PCP, the oncology nurse, and
the patient.
• Cancer survivors are at an increased risk for second primary cancers, making health maintenance and screening a necessity.
• Cancer survivors are at risk for late effects of cancer therapy and must be educated on the importance of knowing what
treatment they have received and what screening is recommended.
• Survivorship care can take place in a variety of settings. It is important to determine the best setting for each patient individually.
• In 2006, IOM recommended the delivery of an SCP to each patient completing active treatment (Hewitt et al., 2006). Subsequently, the American College of Surgeons Commission on Cancer published its Program Standard 3.3, requiring accredited programs to implement treatment summaries and SCPs.
• Barriers to the provision of SCPs are numerous and include patient, provider, and system variables. Patient barriers include
lack of awareness, and provider and system barriers include limited financial, time, and human resources.
• Mortality rates from recurrence vary based on primary tumor type, with the highest rates being in survivors originally diagnosed with CNS tumors, leukemia, and bone tumors.
• Cancer survivors who received chemotherapy, steroid medications, or hormone therapy may develop osteoporosis or experience joint pain. Patients can lower their risk of osteoporosis by avoiding tobacco products, eating foods rich in calcium
and vitamin D, and engaging in regular physical activity.
• IOM defined survivorship care as the phase of care following completion of primary treatment and recommended that it
address four essential components: prevention of recurrent and new cancers and other late effects; surveillance for cancer spread, recurrence, and secondary cancers and assessment of medical and psychosocial late effects; intervention for
consequences of cancer and its treatment; and coordination between primary and specialty care.
• Reasonable accommodations, such as telecommuting, reassignment, job sharing, and modified hours, are all permitted
through the ADA and can enable patients with cancer to maintain their employment during or after treatment.
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Chapter 34 Study Questions
1. Many cancer survivors are at high risk for osteoporosis. All of the following are ways they
can decrease their risk EXCEPT:
A. Quitting smoking.
B. Following a vegetarian diet.
C. Exercising regularly.
D. Following a diet high in calcium and vitamin D.
2. Through the Americans With Disabilities Act, survivors can expect all of the following reasonable accommodations EXCEPT:
A. Transportation.
B. Reassignment.
C. Telecommuting.
D. Job sharing and modified hours.
3. Which of the following is the definition of a cancer survivor?
A. A person with no evidence of disease after five years
B. Anyone diagnosed with cancer
C. Someone who has undergone curative surgery
D. Someone who has completed chemotherapy and/or radiation
4. Which of the following are considered essential components of survivorship care?
A. Prevention of recurrent and new cancers and other late effects
B. Surveillance for cancer spread, recurrence, and secondary cancers and assessment of
medical and psychosocial late effects
C. Intervention for consequences of cancer and its treatment
D. Coordination between primary and specialty care
E. All of the above
5. Who is responsible for survivorship care?
A. Oncologist
B. Primary care provider
C. Patient
D. Oncology nurse
E. All of the above

Answer Key

Chapter 1
1. C. Nonsense mutations cause the premature
stoppage of the translational machinery. This
often results in a shortened and aberrant or
nonfunctional protein.
2. D. BAX is a proapoptotic gene. A protein
that upregulates this gene would result in
increased apoptosis and antitumor activity.
3. D. Inflammation can aid in malignant transformation by providing the tumor microenvironment with growth factors, antiapoptotic
factors, proangiogenic factors, and enzymes
that alter the extracellular matrix and promote invasion and metastasis.
4. B. Cancer cells have a shift in their metabolism from oxidative phosphorylation to
glycolysis as a result of increased metabolic
needs. The increased metabolism seen in
cancer cells causes them to be brighter on
positron-emission tomography scans than
normal cells, thereby aiding in identification.
5. A. Loss of heterozygosity means there was a
mutation of the allele on the second chromosome, causing the chromosome to lose
heterozygous status (loss of only one allele).
Now, both alleles have been mutated, causing loss of heterozygosity.

2.

3.

4.

5.

would remain the original cancer type, identifying the location of the metastasis.
A. Pathologic examination of tissue samples
by a pathologist is required to identify the
correct type of cancer. Laboratory and radiologic information helps to understand the
extent and behavior of cancer cells.
B. The correct answer is lung cancer. Multiple myeloma and non-Hodgkin lymphoma
are hematologic disorders and staged using
other systems. Ovarian cancer is usually staged
using the International Federation of Gynecology and Obstetrics, or FIGO, system.
B. Grade 1 tumors are considered well differentiated and retain many of the behaviors and
functions of the normal cells in the tissue of origin. Grade 3 or 4 tumors are more abnormal.
D. Performance status is considered when
making decisions on the best treatment
approach, as patients with a better performance status usually are more likely to tolerate aggressive treatment.

Chapter 3
1. C. Absolute risk is a measure of the occurrence of cancer, either incidence (new cases)
or mortality (deaths), in the general population. It is helpful when a patient needs to
understand what the chances are for all people in a population of developing or dying
of a particular disease. The term relative risk
refers to a comparison of the incidence or

Chapter 2
1. A. Metastasis occurs when the original tumor
cells spread to a new location. The diagnosis
759
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deaths among those with a particular risk factor compared to those without the risk factor. Attributable risk is the amount of disease
within a population that could be prevented
by the alteration of a risk factor. Incidence
is the number of new cancer cases in a year.
A. Primary prevention is any measure to avoid
carcinogen exposure, improve health practices, and, in some cases, use chemoprevention agents or prophylactic surgery. Secondary prevention is the identification of individuals at risk for developing malignancy and the
implementation of appropriate screening recommendations; it often is used interchangeably
with early detection and cancer screening. Tertiary prevention is any measure aimed at individuals with a history of malignancy, including
monitoring for and preventing recurrence and
screening for second primary cancers.
C. Tertiary prevention is any measure aimed
at individuals with a history of malignancy,
including monitoring for and preventing
recurrence and screening for second primary cancers.
H. Risk factor assessment suggests the chance
of developing cancer; it does not determine if
or when a person will develop cancer. Screening and prevention measures recommended
for the general public might be modified
based on a risk factor assessment if a person
appears to be at higher risk for developing
a malignancy. Assessment of family history is
part of the risk assessment. When risk appears
to be higher in a family, the family should be
referred for genetic testing.
B. Secondary prevention is the identification
of individuals at risk for developing malignancy and the implementation of appropriate screening recommendations; it often is
used interchangeably with early detection
and cancer screening.

Chapter 4
1. C. Bilateral breast cancer is a classic sign of
hereditary breast and ovarian cancer. Answer

A is incorrect because it is typically associated
with early age at onset, especially before age
50. HER2-positive breast cancer is not necessarily associated with hereditary breast cancer,
but it is an important prognostic marker that
guides treatment; triple-negative (negative for
estrogen receptors, progesterone receptors,
and HER2) breast cancer is associated with
some hereditary breast and ovarian cancer
syndromes. Having one family member with
breast cancer does not necessarily increase
risk. Having multiple family members with
breast cancer, especially across two or more
generations, is suggestive of hereditary risk.
2. D. The patient has the same risk as the general population for developing colon cancer.
He may have additional medical or lifestyle factors that increase his risk for developing the disease. This is a true negative, informative result.
3. B. Genetic testing is best managed by a genetic
healthcare professional, such as a genetic
counselor, an advanced practice nurse credentialed in genetics, or a medical geneticist. Individuals undergoing genetic testing
should have counseling with a genetics healthcare professional, even though genetic tests
typically are ordered as blood or saliva tests.
The genetics healthcare professional typically
evaluates the pedigree to determine if risk is
high enough to offer testing and assists with
preauthorizations when needed. Genetic testing is not a routine blood test.
4. B. The clinical implications of a genetic test
can be challenging to interpret. Without the
benefit of a genetics healthcare professional, it
may be difficult or impossible for a consumer
without clinical knowledge to correctly interpret results and select appropriate recommendations for prevention and early detection. When testing is done outside of formal
counseling with a qualified professional, there
may not be a plan to inform other members
about the potential risk; family members cannot learn the results of genetic testing unless
another family member tells them. Although
genetic testing is expensive, if this is disclosed

Answer Key

to the patient during pretest counseling, it is
not a risk. Genetic testing for cancer usually
is predictive; seldom do patients know when
they will be diagnosed with the cancer.
5. B. Individuals must understand the potential
risks, limitations, and benefits to determine
if genetic testing is appropriate in their own
situation. Confirmation of the family history
and estimation of the chance of carrying the
mutation are critical components of determining if genetic testing is appropriate and
typically are discussed with the patient, but
it is not critical to the informed consent process. Informed consent does not depend on
the patient’s personal health status. Ideally,
cancer genetic testing is initiated in a person
who has the malignancy because there is the
best chance that a mutation will be detected.

Chapter 5
1. A. The primary purpose of risk assessment
is to determine appropriate recommendations for primary cancer prevention and cancer screening. People with an elevated risk
for developing colon cancer might benefit
from more frequent colonoscopys or want to
consider chemoprevention with aspirin or a
nonsteroidal anti-inflammatory drug based
on their risk profile.
2. D. Breast MRI is a consideration in women
with a lifetime risk of breast cancer of at least
20%. Because the patient’s calculated lifetime risk is 32%, this is an appropriate consideration. The American Cancer Society
recommends an annual mammography for
all women starting at age 40. Women with a
20% or higher risk can add a breast MRI six
months after the mammogram. This way,
imaging is performed every six months in a
high-risk woman.
3. B. Currently, lung cancer screening is reserved
for those at increased risk. The only accepted
strategy that has been demonstrated to result
in the early detection of lung cancer is annual
low-dose computed tomography. The Amer-
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ican Cancer Society and other organizations
state that clinicians should discuss this screening option for current and former smokers
(those who have quit within the previous 15
years) who are 55–74 years old, in good health,
and with at least a 30-pack-year smoking history.
4. D. Older age, light or fair complexion, and
working outdoors are risk factors for developing skin cancer.
5. C. Several human papillomaviruses are directly
linked to the development of cervical cancer.
A history of multiple sexual partners, sexually
transmitted infection, human papillomavirus
infection, and early first coitus are major risk
factors. Obesity is associated with an increased
risk for developing endometrial cancer. Hereditary breast cancer syndromes can be associated
with an increased risk for developing ovarian
cancer. A pelvic examination is important for
screening for endometrial cancer and possibly ovarian cancer. The Pap test and human
papillomavirus testing are the best means to
screen for cervical cancer.

Chapter 6
1. D. UGT1A1 gene encodes for the phase II
drug-metabolizing enzyme, UDP-glycosyltransferase 1A1, which inactivates irinotecan
in the patients with cancer.
2. D. Missense is a variant change in which a
substitution of one nucleotide for another
is translated to an amino acid change in the
protein sequence.
3. C. Nurses will play a key role in educating
patients about pharmacogenomic information and how genetic polymorphisms influence drug treatment.
4. A. Breast cancer resistant protein is one of
the main transporters that has been identified in chemotherapy drug resistance, especially for drugs such as methotrexate, gefitinib, and the irinotecan metabolite.
5. B. The use of 5-fluorouracil is dependent on
the activity of the dihydropyrimidine dehydrogenase in the patient. If patients have
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decreased or no functional activity of this
drug-metabolizing enzyme, they could potentially die or suffer from toxicity because they
are not able to inactivate and remove the chemotherapy agent from their body.

Chapter 7
1. E. The oncology cancer team is multidisciplinary and often includes all of the specialists listed.
2. D. Prophylactic surgery of the medulla would
result in death.
3. A. All of the answers except “A” are correct.
While prognosis may be addressed prior to
surgery, the expectation of long-term survival is not.
4. D. A colonoscopy is a surgical technique used
for colorectal cancer screening.
5. B. This is a known statistic for ductal carcinoma in situ–associated breast cancer.

Chapter 8
1. A. During radiation therapy, the skin may
become irritated, decreasing the sensation of
hot or cold to the area. Hot water may increase
skin irritation, so the use of only lukewarm
water for washing the treated area is recommended. Patients’ skin may be extra sensitive
to sunlight. If possible, patients should cover
the treated skin with dark-colored or UV-protective clothing before going outside. They also
should use sunscreen with SPF 30 or higher
and reapply often. Patients should continue
to give their skin extra protection from sunlight even after radiation therapy ends.
2. D. When providing education to patients,
it is necessary to include that safety precautions must be maintained for at least a year
after completion of therapy.
3. B. Principles of radiation protection follow
the DTS system: distance (D), time (T), and
shielding (S). Distance—at least three feet
should be maintained when a nurse is not performing any nursing procedures. Time—limit

contact to five minutes each time. Shielding—
use a lead shield during contact with client.
4. D. Patients have varying degrees of side effects,
especially skin reactions. These include itching, erythema, dryness, wet desquamation,
rash, loss of hair at the site of radiation, radiation-induced necrosis, and general discomfort. Suppuration would be possible when a
microbe is introduced from the environment.
5. B. The best treatment for dry desquamation is to cleanse the area with warm water
and mild soap, and apply a thin coating of
unscented, lanolin-free cream, such as Aquaphor®, Lubriderm®, or Cetaphil®, to the irradiated area to increase moisturization and
decrease potential for wet desquamation.

Chapter 9
1. C. Personal protective equipment should
be worn during drug preparation, administration, and disposal and when handling
excreta while the patient is on chemotherapy precautions.
2. A. Antimetabolites such as folate antagonists
(e.g., methotrexate), purine antagonists (e.g.,
6-mercaptopurine), and pyrimidine antagonists (e.g., 5-fluorouracil) are included in the
cell cycle–specific category of chemotherapy.
3. C. Petechiae are associated with bleeding.
The other noted side effects are common
but do not require immediate notification
of a care provider.
4. D. Chemotherapy can cause a wide variety of
acute toxicities. All of the toxicities noted in
this question are included.
5. B. Oral hazardous drugs should not be
crushed, mixed, or manipulated outside of
a biologic safety cabinet and therefore must
not be crushed or mixed in food in the
patient’s room.

Chapter 10
1. C. These medications should not be given
in conjunction with everolimus: CYP3A4

Answer Key

2.

3.
4.

5.

inducers (i.e., carbamazepine, dexamethasone, phenobarbital, phenytoin, rifabutin,
rifampin), as well as CYP3A4 inhibitors (i.e.,
amprenavir, aprepitant, atazanavir, clarithromycin, delavirdine, diltiazem, erythromycin,
fluconazole, fosamprenavir, grapefruit juice,
indinavir, itraconazole, ketoconazole, nefazodone, nelfinavir, ritonavir, saquinavir, telithromycin, verapamil, voriconazole).
A. Common adverse reactions of sorafenib
include reversible skin rashes, hand-foot skin
reaction, and diarrhea (40%, 30%, and 43%,
respectively).
C. More than 60% of left ventricular ejection
fraction abnormalities occur within the first
nine weeks of lapatinib therapy.
B. CD20 is expressed on most malignant B
cells, with nearly 90% of B-cell lymphomas
expressing the CD20 antigen. B-cell acute
lymphoblastic leukemia is CD20-positive in
about 50% of cases.
D. If the name of the antibody ends in
-momab, it is murine; -ximab is chimeric;
-zumab is humanized; and -umab indicates
a fully human antibody.

Chapter 11
1. A. Yes, anastrozole is the appropriate therapy for a postmenopausal patient because it
blocks the synthesis of estrogen by inhibiting
the enzyme aromatase.
2. D. Common side effects that she could experience include hot flashes, fatigue, headaches, mood swings, edema, weight gain,
and osteoporosis.
3. B. No, it is not the appropriate therapy. The
patient has lumbar spine metastatic disease. He
should be started on an antiandrogen such as
flutamide for at least one week prior to decrease
circulating testosterone to avoid tumor flare.
4. B. The goal is either to reduce a specific hormone level in the body or reduce the cancer cells’ ability to respond to the hormone,
thus shrinking or preventing growth of the
tumor cells.
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5. D. Tamoxifen is more effective than raloxifene in preventing breast cancer, reducing incidence by almost 50% versus 38%,
respectively.

Chapter 12
1. C. Many patients with cancer receive therapy
that may affect their comfort and quality of
life. Supportive care studies are clinical trials
that monitor the quality of life of patients.
2. B. The goal of phase II clinical trials is to
determine if the treatment has any beneficial effect in newly diagnosed patients with
the same type of cancer. The number of participants enrolled in a phase II study is usually 80–300 patients.
3. D. Monitoring of patients includes a table
that records all tests, office visits, etc., that
are required at specific time points.
4. A. Following World War II, leading Nazi doctors performed experiments on people in concentration camps. The international military
tribunal at Nuremberg opened criminal proceedings against those doctors. One of the
main principles of the Nuremberg Code is
the requirement of consent.
5. C. The Protecting Human Research Participants online tutorial covers all areas of human
research protections. It includes review of historical studies, such as the Tuskegee syphilis
study, informed consent, and all other vital
aspects of human research protection. The
International Council for Harmonisation of
Technical Requirements for Pharmaceuticals
for Human Use Good Clinical Practice is an
international ethical and scientific quality
standard for designing, conducting, recording, and reporting trials that involve the participation of human subjects.

Chapter 13
1. A. This is stated on the FDA MedWatch website.
2. A. This is the definition of integrative medicine.
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3. B. Testimonial evidence and clinical trials now
exist for many CAM therapies. Qualitative
research also exists for some CAM therapies.
4. B. Nurses spend the most time with patients
and families.
5. C. This answer is the most correct; something
that is within the scope of nursing practice in
one state may be outside the scope in another.

Chapter 14
1. D. Dry eyes is a manifestation of chronic graftversus-host disease.
2. A. Engraftment is the process in which
the donor stem cells make their way to the
recipient bone marrow and begin producing healthy blood cells. It is indicated by the
recovery of neutrophil counts to 500/mm3.
Hematopoiesis is blood cell growth, division,
and differentiation. Myeloablation is the use
of very high doses of chemotherapy to ablate
the recipient’s bone marrow to the point
that without stem cell transplant, the marrow would not recover on its own.
3. B. Alcohol-based mouth rinse should be
avoided in patients during conditioning and
in the pre-engraftment phase, as it can lead
to mucosal injury and pain.
4. D. Full siblings have a 25% chance of having
an identical HLA haplotype.
5. B. Calcineurin inhibitors such as cyclosporine
and tacrolimus are used in allogeneic transplant recipients as a form of immunosuppression to prevent and treat GVHD. Alkylating agents and antimetabolites are types of
chemotherapy, and beta-blockers are antihypertensives.

Chapter 15
1. B. Although not life threatening, alopecia can
have a great impact on a patient’s emotional
well-being. Providing a referral to Look Good
Feel Better is an important resource, but it
should not be a substitute for an honest discussion about her feelings and her body image.

2. A. Scalp cooling, although slow to gain popularity in the United States, can be an effective alternative treatment to prevent chemotherapy-induced hair loss.
3. C. Hair loss generally begins about two weeks
after receiving treatment.
4. A. Irreversible alopecia has been reported
after high-dose chemotherapy and hematopoietic stem cell transplantation, especially
related to conditioning regimens containing
busulfan and cyclophosphamide.
5. D. Doses greater than 40 Gy usually cause
permanent damage to the hair follicles in the
treated field. Doses of 30–35 Gy may cause
temporary hair loss, and doses of 20–25 Gy
may cause some hair shedding.

Chapter 16
1. D. Type II cardiotoxicity is associated with
reversible cardiomyocyte dysfunction. Unlike
type I cardiotoxicity, which is thought to be
related to the cumulative dose, type II cardiotoxicity is not dose related. With cardiac damage due to type I toxicity, structural changes
to the myocardium characterized by vacuoles, myofibrillar disarray, and necrosis may
be seen; however, these are not apparent on
microscopy with type II cardiotoxicity. Lastly,
with type II cardiotoxicity, left ventricular dysfunction/heart failure typically recovers after
treatment discontinuation of the anticancer
therapy agent and initiation of HF therapy.
2. B. Doxorubicin is associated with only heart
failure. Sorafenib is the correct answer
because it has been implicated in causing
all four cardiotoxicities. Nilotinib may cause
hypertension, myocardial infarction, and
QT prolongation; however, it is not known
to cause heart failure. Lastly, ponatinib may
cause hypertension, myocardial infarction,
and heart failure; however, it is not known
to cause QT prolongation.
3. D. Troponin I levels are used in the diagnosis of acute coronary syndromes. Troponin
I is a cardiac biomarker that rises when the

Answer Key

heart muscle is damaged and begins to elevate 3–12 hours after the onset of an infarct
and peaks in 12–24 hours. It remains elevated for 7–14 days, so it can be helpful in the
diagnosis if the patient complains of angina
symptoms that occurred several days prior.
CK-MM is found in the skeletal muscle and
the heart, whereas CK-BB is found mostly in
the brain. BNP is a biomarker secreted from
the ventricles in response to changes in pressure that occur when heart failure develops
and worsens. The level of BNP corresponds
to volume status. The BNP level in the blood
increases when heart failure symptoms worsen
and decreases when the heart failure condition is stable.
4. C. Endomyocardial biopsy is considered the
gold standard for diagnosing anthracyclineinduced cardiomyopathy because only the
biopsy can show typical pathophysiologic
changes caused by anthracycline cardiotoxicity (i.e., sarcoplasmic reticulum dilation,
vacuole formation, myofibrillar disarray and
necrosis). However, it is an invasive procedure; therefore, assessment of left ventricular ejection fraction by echocardiography
and multigated acquisition scan have been
commonly used in clinical practice for evaluation and monitoring of chemotherapyinduced cardiotoxicity.
5. E. Angiotensin-converting enzyme inhibitors, angiotensin receptor blockers, and betablockers are recommended medications for
heart failure. Nondihydropyridine calcium
channel blockers are generally contraindicated in heart failure because of their negative inotropic effects, as well as undesirable
stimulation of the sympathetic nervous system and renin–angiotensin system.

Chapter 17
1. D. Although other nutritional deficiencies
(e.g., thiamine, vitamin E) can influence cognitive function, vitamin C deficiency is not
one of them. Diabetes mellitus can influence
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the brain via direct or indirect mechanisms
as well as behavioral responses (as do other
endocrine or metabolic disorders such as liver
disease and thyroid dysfunction). For example, diabetes is associated with several macrovascular (e.g., artery disease, stroke) complications that can affect cognition. Psychiatric illnesses are known to affect cognitive
function, as well as several medications used
to treat those diagnosed with psychiatric disease. Drug or alcohol abuse can impair thinking and various cognitive domains.
2. A. Ginkgo biloba was found in two studies to
have no effect on cognitive function and therefore was established as effectiveness unlikely.
Vitamin E was found in one study to improve
cognitive function. However, in another study,
the use of vitamin E with donepezil showed no
effect. Therefore, effectiveness has not been
established as of yet. Methylphenidate studies have had mixed results, with some finding
improvement in various cognitive domains
and others finding no treatment effect. Therefore, similar to vitamin E, effectiveness has not
been established. Erythropoietin studies have
been poorly designed and have produced
mixed results. Of concern, a warning by the
U.S. Food and Drug Administration regarding an increased risk of severe cardiovascular
and thrombovascular events and potential to
increase tumor progression dictates that it is
not recommended for practice.
3. D. Genetic mutations may play a role in
patient susceptibility to cognitive changes but
are not directly related to neuropsychological test performance. Stress and depression
are known to reduce test performance. Anxiety may improve or diminish performance,
depending on the level of anxiety. Lower levels may heighten performance, but increased
anxiety will result in poorer neuropsychological test outcomes.
4. B. The temporal lobe, including the hippocampus and amygdala, is crucial for the laying down, strengthening, and storage (or
consolidation) of memories. The frontal
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lobe has a role for some aspects of memory
but is more known for its role in psychomotor function, language, and executive functioning. The parietal lobe is associated with
motor function, spatial attention, and visuospatial skills. The occipital lobe has primary
responsibility for visual processing of color,
motion, and shape.
5. C. Executive functioning involves the ability
to initiate and generate hypotheses, plan, and
make decisions. Attention is the ability to triage relevant inputs, thoughts, or actions while
ignoring those that distract or are irrelevant.
Information processing is the ability to rapidly and efficiently process simple and complex information. Memory is the ability to
acquire, store, and recall learned information.

Chapter 18
1. D. Although ice packs have been found to be
of use in some patients receiving liposomal
doxorubicin, immersion of feet and hands in
hot water is not recommended. Avoidance of
pressure activities is recommended. Topical
steroids have been recommended for some
patients to reduce inflammation.
2. D. The incidence of nail toxicities in patients
receiving taxanes is 0%–44% in widely published series. The appearance of white lines
or grooves in the nails is cosmetically uncomfortable but not painful and is merely an
interruption of nail bed growth. Paronychia
refers to inflammation and infection of the
nail bed; bloody collections are referred to
as subungual hemorrhages.
3. E. All of the above can be seen in patients
receiving EGFR inhibitor agents.
4. D. A proactive approach is now considered
the best strategy, although no gold standard
for treatment currently exists. Lotions without perfumes are appropriate, as perfume
can be drying, and a maximal SPF product
is critical to reduce symptoms.
5. F. All of the listed strategies are appropriate
precautions nurses should take to manage

extravasation. The best strategy is to avoid
extravasation; prompt recognition and early
intervention are important to reduce potential tissue damage.

Chapter 19
1. B. The exact cause is unknown, but CRF,
unlike other types of fatigue, is not associated with exertion and can occur across the
cancer trajectory.
2. C. Many definitions of CRF are found in
the literature, and discrepancies have been
noted partially because of a lack of consensus
related to measurement of CRF. Generally, it is
defined as a subjective and multidimensional
symptom that includes physical, emotional,
and cognitive components. Although many
definitions state that CRF impairs functioning, patients have reported the experience
of CRF while maintaining functional status.
3. B. Across populations of patients with different types of cancer and cancer treatment modalities, CRF has been demonstrated to exist in a symptom cluster consisting of fatigue, sleep disturbance, pain, and
depression.
4. C. CRF is one of five common signs and symptoms that cancer survivors have indicated
may continue even after cancer treatment is
completed and into long-term survivorship.
5. D. Asking for help with important instrumental activities of daily living, such as shopping,
transportation, house cleaning, food preparation, etc., contributes to two goals: conservation of energy for tasks that the patient values and allowing others the opportunity to
give the gift of help during the cancer journey. The other three optional answers are
incorrect (i.e., less energy is used in wearing
shoes that slip on versus those with laces).

Chapter 20
1. C. Sialagogues increase flow of saliva and
require residual salivary function. The use

Answer Key

2.

3.

4.

5.

of three-dimensional conformal radiation
therapy can potentially deliver a lower dose
of radiation to the parotid glands, decreasing the potential severity of xerostomia, not
brachytherapy. Glycerin swabs and lidocaine
mouthwash are not indicated for prevention
of xerostomia.
D. Infection is a complication of mucositis. Prevention is the most effective way to
avoid infection. Candida and herpes simplex
virus are the two most common infections in
patients with mucositis. They can occur independent of each other.
A. Endoscopy can provide a direct visualization of the causes, particularly intrinsic
causes, for dysphagia. Biopsy can be done
during endoscopy. A computed tomography scan and positron-emission tomography–computed tomography scan may identify extrinsic causes for dysphagia. Colonoscopy is a direct visualization of the colon and
does not evaluate the esophagus.
A. Complications of diarrhea include the loss
of fluid and electrolytes, with persistent or
severe diarrhea resulting in life-threatening
dehydration, renal insufficiency, and electrolyte imbalances that can lead to cardiovascular collapse.
B. The combination of a 5-HT3 RA, dexamethasone, and an NK1 RA has been demonstrated to be the most effective combination for prophylaxis of chemotherapyinduced nausea and vomiting for highly
emetogenic regimens. This combination is
endorsed by numerous national guidelines,
including those published by the American
Society of Clinical Oncology, the Multinational Association of Supportive Care in
Cancer, and the National Comprehensive
Cancer Network.

Chapter 21
1. B. The term genitourinary cancer is commonly used to describe cancers of the bladder,
kidney (renal), penis, testicle, and prostate.
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2. D. All of the choices are used. The American
Urological Association Symptom Index (or
symptom score, referred to as the AUASS)
has seven items that measure symptoms in
men on a six-point scale. The International
Continence Society Short-Form Male Questionnaire, known as the ICSmaleSF, has two
subscales, the ICSmaleIS (stress and urge
incontinence) and the ICSmaleVS (voiding problems). The International Consultation on Incontinence Questionnaire Short
Form (ICIQ-SF), which has three scored
items assessing the frequency, severity, and
perceived impact of incontinence and an
unscored self-diagnostic item, can be used
in both men and women.
3. C. The incidence of urinary incontinence
after radical prostatectomy has been reported
as high as 90%. More than 30% of patients
continued to leak 12 months after prostatectomy, and 15% had leakage after 5 years.
4. B. PFME strengthens pelvic sphincter muscles and may improve urethral sphincter closure during periods of increased intravesical
pressure. Increased strength of the external
sphincter muscles is expected to increase urethral resistance to mitigate both stress and
urge incontinence.
5. A. A range of conditions can aggravate urinary incontinence symptoms, including inadequate fluid intake, which can induce urinary
tract infection; caffeine or alcohol intake,
which stimulates bladder contraction; constipation or obesity, which adds pressure on
the bladder; and certain medications or diseases (e.g., diabetes).

Chapter 22
1. D. All of the answers listed are common doselimiting effects. The neutrophils, platelets,
and red blood cells are all affected by systemic anticancer treatments.
2. A. Neutrophils’ main function is phagocytosis. They are the body’s first line of defense
against microbial invasion. Their life span
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is six to eight hours once they have been
released from the bone marrow to the circulation.
3. D. All of these answers need to be addressed
for the most successful patient outcome.
4. B. All of these chemotherapy agents can
reduce the platelets, but gemcitabine has the
greatest potential.
5. D. All of these interventions have been shown
to combat fatigue during and after chemotherapy.

Chapter 23
1. A. Malignant biliary obstruction often is
caused by tumor in the biliary tree or extrinsic compression by pancreatic cancer, cholangiocarcinoma, metastatic disease, or lymphadenopathy in the portal or distal biliary
area. Elevated liver enzymes often indicate
damage to the hepatocytes. Chemotherapy
often has to be dose adjusted because of biliary obstruction but is not the cause.
2. D. Ascites is the excessive accumulation of
extracellular fluid in the peritoneal cavity.
The classic signs and symptoms include weight
gain, abdominal distention, and early satiety
due to the fluid accumulation.
3. C. The classic triad of symptoms for sinusoidal obstruction syndrome includes weight
gain, tender hepatomegaly, and hyperbilirubinemia. The diagnosis often is a clinical
diagnosis.
4. B. Hepatic artery chemoembolization is an
alternative treatment for malignancies such
as hepatocellular cancer and metastatic disease of the liver. It is used to suppress intrahepatic tumor growth, palliate symptoms, and
improve survival. Postembolization syndrome
symptoms often are self-limiting, and management includes symptom control.
5. C. This defines radioembolization. In chemoembolization, chemotherapy is delivered
through the hepatic artery directly into the
liver. Radiofrequency ablation is the use of
high-frequency alternating current to a tumor

that causes coagulative necrosis. Radiation
uses external stereotactic or proton therapy
to target the tumor.

Chapter 24
1. C. Four categories of HSRs exist: (a) immediate IgE mediated (type I), (b) antibody
mediated (type II), (c) immune complex
mediated (type III), and (d) delayed or
cell mediated (type IV). As drug exposure
increases cumulatively, the number of reactions to the agent can increase; therefore,
answer A is true. Drug actions can produce
immediate reactions, and those reactions
usually are mediated by IgE. IgE is responsible for the degranulation of mast cells
and basophils, which progresses to histamine and cytokine release, causing activation of complement.
2. A. Although any drug has the potential to
cause an HSR, reactions are more frequently
seen in patients receiving platinum agents
versus methotrexate, 5-fluorouracil, and vincristine. Platinum agents often produce reactions later in the treatment cycle, and in particular, carboplatin reactions increase after
several doses, leading to problems if patients
require retreatment with the drug.
3. E. All of the symptoms listed may be experienced by the patient who is having an HSR.
4. B. Although it is not completely known how
biphasic reactions may occur, it is thought
that inadequate initial treatment of the original reaction is the culprit, allowing a resurgence of initial symptoms. Premedications
can help to reduce HSRs, and certainly specific agents carry higher risk of reaction.
Normal saline does not factor into biphasic reactions.
5. E. Dexamethasone, diphenhydramine, and
H2 antagonists are all strategies used to reduce
the incidence of HSR. The use of opioids is
certainly recommended in pain management
but does not carry a significant role in the
reduction of HSRs.

Answer Key

Chapter 25
1. C. Patients who are neutropenic have an inadequate number of functioning neutrophils
to be able to mount a corrective response to
infection. It is widely accepted that more than
50% of patients with febrile neutropenia or
bacteremia will develop sepsis. Severe sepsis
occurs in 20%–30% of these patients, while
septic shock is seen in 5%–10% of patients
(Ahn et al., 2013; Legrand et al., 2012).
2. A. When tumor cells are broken down, intracellular materials are released into the extracellular areas. These materials include potassium, phosphorus, and uric acid. The kidneys
usually are able to compensate for the release
of these agents, but with the rapid degradation of cells, the kidneys can become overwhelmed and unable to handle removing
these electrolytes. When this happens, hyperkalemia with ensuing hypocalcemia, hyperuricemia, and hyperphosphatemia occurs.
3. A. The symptoms of hypercalcemia can
develop slowly and may be unrelated to the
actual calcium level. No absolute calcium level
exists at which all patients become symptomatic; rather, the rate of rise appears more significant. Patients tolerate fairly high calcium
levels if the increase is gradual (Behl et al.,
2010). Older patients often experience more
symptoms than younger patients.
4. D. Back pain for a prolonged period of time
is the first symptom in 90%–98% of patients
with metastatic spinal cord compression (Bowers, 2015). A hallmark sign is that the pain
intensifies when raising legs in a supine position and often is rated at a high number. The
next most common symptom is limb weakness to the point where the patient is unable
to ambulate unassisted.
5. D. Symptoms of cardiac tamponade are
dependent on the fluid volume and rate of
accumulation. Most frequently, patients complain of exertional dyspnea, tachycardia, and
chest discomfort as excess pressure from the
accumulating fluids results in increased intrapericardial pressure.
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6. B. Almost 75% of all cancer-related superior
vena cava syndrome diagnoses are attributed
to bronchogenic cancer, most frequently
small cell lung cancer (Rice et al., 2006).

Chapter 26
1. D. Nociceptive (which may be characterized
as visceral or somatic) and neuropathic pain
are the main classifications of pain.
2. A. Renal function should be monitored
because nonsteroidal anti-inflammatory
drugs may rarely cause renal toxicities.
3. C. Meperidine is not recommended for the
management of cancer pain because of its
conversion to normeperidine, which can
cause neurotoxicity.
4. A. Sedation is a common side effect of opioids that typically is transient.
5. B. Hypnosis is a type of integrative approach.
All of the other options are examples of interventional strategies.

Chapter 27
1. D. A history of cumulative doses of specific
chemotherapy agents (i.e., cisplatin, vincristine, and taxanes) is associated with peripheral neuropathy.
2. A. Patients at risk for developing peripheral
neuropathy include patients older than 60
years of age.
3. C. Sensory peripheral neuropathies are commonly distinctive and distally progressive and
usually manifest as sensory-type symmetrically distributed symptoms, such as tingling,
numbness, burning, or increased sensitivity
in a stocking-glove distribution.
4. A. Oncology nurses need to carefully assess
and monitor for chemotherapy-induced
peripheral neuropathy, educate patients,
and notify physicians if peripheral neuropathy exists prior to initiation of a neurotoxic drug.
5. A. Only duloxetine and gabapentin have
research evidence demonstrating effective-
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ness in peripheral neuropathy. Pregabalin
is effective in peripheral neuropathy associated with diabetes mellitus type 2.

Chapter 28
1. C. People older than 60 years of age are more
likely to have chemotherapy-induced pulmonary toxicity.
2. B. Development of radiation-induced pulmonary toxicity can occur 6–12 weeks after ending treatment but can range from 1–6 months.
Answer A is associated with cytokine release
after targeted therapy. High-grade fever is
always a symptom of an infection, and an
asymptomatic dry cough is associated with
targeted therapy treatment.
3. A = 1, 2, & 3; B = 1 only; C = 1 only.

Chapter 29
1. C. Young-old adults have most often entered
retirement and a transitional status. They
may review the past successes and failures of
their life as they adjust to new roles, but for
many, this is a time of welcome relief from
the day-to-day stress of the work environment
and satisfaction with their accomplishments.
A cancer illness during the young-old developmental phase may have less psychological
impact related to feelings of accomplishment
for the completion of life tasks and less disruption of schedules.
2. A. Younger survivors were at greater risk for
mood disturbance and reported higher levels
of anxiety and depression than an age-matched
comparison group related to the disruption in
lifestyle and inability to complete age-related
tasks. They often miss experiences common in
this age group, such as dating, leaving home,
and establishing independence (D’Agostino et
al., 2011). Identity development is a key component of health development in the young
adult. To minimize the disruption caused by
cancer, it is important for young adults to stay
connected with their peers.

3. A and D. Research has shown that some young
survivors found that the cancer experience
strengthened relationships, making the family closer as a result. Concerns about infertility and childbearing were a concern and
seldom discussed prior to treatment. Fear
of being left alone is expressed in caregivers
of the young-old group. Physical decline is a
concern for the old-old group.
4. D. As people age, they begin to experience
declines in physical abilities and in managing
complex medical regimens. Any impairment
in physical, sensory, and cognitive function
can have a serious effect on managing daily
routines. Furthermore, age-related frailty,
functional impairment, and social losses can
stress older adults and make their tolerance
to cancer therapy most difficult.
5. C. Middle adulthood is characterized by
achievement of personal goals. A cancer
illness can force early retirement and create a financial strain. Further loss of dignity
related to the number of symptoms they are
experiencing can bring about feelings of
helplessness and depression. Ability to form
close relationships, achieve career goals, and
maintain independence are developmental
goals of young adulthood. During the oldold developmental phase, cancer may have
fewer psychosocial effects, as individuals are
less concerned about recurrence and expect
some health problems as a result of aging.
Changes in socialization as a result of treatment can lead to loneliness in young-old individuals with cancer. Furthermore, treatment
may make it difficult to fulfill dreams related
to retirement.

Chapter 30
1. D. POLST is a legal order, protected by state
statute, and must be honored in all care settings, including the home, and by emergency
medical responders. The POLST form specifies the treatments to be withheld, such as
resuscitation, as well as the treatments to

Answer Key

2.

3.

4.

5.

be provided, for example, tube feedings. It
ensures the patient’s end-of-life care wishes
are honored.
B. Nurses must be sensitive to cultural and
family norms. In situations like this, nurses
should never lie to a patient; however, a team
meeting with the family to discuss how best
to disclose difficult information is helpful.
The patient has a right to know the diagnosis, and the team and family can come up with
the best way to discuss this with the patient.
A. Therapeutic misconception is when the
patient believes that the protocol will be
altered to benefit the patient’s specific needs.
The patient also may have an unrealistic belief
that despite being told that it is unlikely the
research will benefit the patient, and may even
be harmful, as in phase I trials, the patient
has hope that the research will be beneficial.
C. Rubin (1998) viewed futility as a negotiated reality where the patient, family, and
the healthcare team engage in conversation to determine each other’s goals and
how to reach them. Treatment options and
rationale are reviewed and a plan of care
is developed.
D. When a patient’s pain and suffering cannot be relieved by scrupulous pain and symptom management, it is permissible to provide nonopioid sedation, even to the point
of unconsciousness, until the patient dies
from disease progression. However, the use
of palliative sedation for existential suffering, such as death anxiety or depression, is
controversial and not supported by physician and nurse organizations for hospice
and palliative care.

Chapter 31
1. D. Saunders proposed that “pain should be
understood as having physical, psychological, social, emotional, and spiritual components” (Mehta & Chan, p. 27).
2. B. The simultaneous care model is recommended in current practice, that is, provi-
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sion of PC concurrently with life-sustaining
treatment. PC should be initiated at the time
of a serious, life-limiting diagnosis.
3. B. The family meeting serves to establish the
preferences and wishes of individuals in relation to their diagnosis and prognosis and
to clarify goals in light of information provided. Ideally, the patient will be a full participant in these discussions. If the individual is unable to participate, then a surrogate
decision maker acts in the patient’s stead. In
advanced illness, it may be problematic for the
surrogate to determine preferences if prior
conversations did not occur when the patient
was lucid. This highlights the need to begin
conversations at the time of diagnosis, or at
least early after diagnosis. A series of meetings may better serve the patient and family,
but depending on the state of illness and the
setting, this may not be feasible.
4. C. The 3 C’s of palliative care are communication, collaboration, and continuity.
5. C. Longer survival was accomplished even
when compared to those who received aggressive treatment up to the end of life (Temel
et al., 2010).

Chapter 32
1. B. The patient’s fears are not based on fact
or reasoned judgment. The patient has an
excellent chance to fully recover and lead a
normal life without sequelae. The extreme
response to limited risk implies that an underlying psychological problem may exist that has
been exacerbated by the diagnosis, and the
patient is not able to comprehend or believe
the likelihood of a favorable outcome.
2. A. According to the research conducted
by Wedding et al. (2007), female patients,
patients with solid tumors, and those with
functional limitations had significantly higher
scores for somatic and affective depressive
symptoms on the Beck Depression Inventory. These data alert oncology nurses to the
possible risk factors for depression, namely
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female sex, tumor type, and functional status. Young age was not a factor.
3. D. Children with cancer experience all of
these factors as distressing. Most aspects of
cancer care are unknown to children, and
these new experiences are frightening and
can be painful. Even a young child will fear
death. These stressors will be especially pronounced if the child has had negative, frightening exposures in the past.
4. D. One of the most significant acts of supportive care for patients and families is to help them
clarify “meaning” in the context of cancer. Dignity therapy redirects the patient’s thoughts
to the individual’s self-worth, self-respect, and
desired esteem. Cognitive behavioral therapy
targets problem areas and creates effective
problem-solving techniques. Finding benefit
and meaning helps patients to offset the negative effects. The therapist and client work collaboratively on problem identification, treatment planning, and outcome evaluation.
5. B. Among family caregivers, the highest burden was reported among those with more limited social networks, those with more restriction in their daily activities, and those who
were younger.

Chapter 33
1. C. What he is describing is most likely genital
shrinkage as a result of radiation to the pelvis. Reassurance that this is a common side
effect and that regular genital massage may be
helpful would be appropriate. It also is more
likely that the penis appears to have shrunk
when it is flaccid and that if he is able to have
erections, his penis may appear more normal
in size. Some men find that the regular use of
a penile vacuum pump also helps, although
men do not use this consistently over time.
2. B. Systemic hormone therapy is not approved
for women with hormone-dependent breast
cancer. A more appropriate treatment regimen would be to start with vaginal/vulvar
moisturizers for daily comfort and lubri-

cants for penetration during sexual activity.
A consultation to a pelvic floor physiotherapist would also be appropriate. Additionally,
sexuality counseling/therapy might be useful
to educate this woman about alternatives to
penetrative intercourse. Finally, local estrogen therapy might be useful if the other nonpharmaceutical interventions do not help.
3. D. All attempts should be made to preserve
fertility where possible. At the very least, a
referral to a fertility specialist should be made
to enable the patient to hear about possible
strategies for fertility preservation before or
after treatment to reduce regret later.
4. B. It is incumbent on nurses to know and
understand the sexual side effects of cancer
treatment for the specific populations they
care for and to be able to normalize the situation for patients, which often will alleviate a
great deal of their anxiety. In addition, nurses
need to know where they can refer patients
for further help and do this in a timely manner; this begins with patient assessment.
5. C. The return of menses after treatment may
be an indication that her ovaries are functioning. However, she needs to see a fertility specialist to assess whether she is indeed pregnant or amenorrheic and infertile.

Chapter 34
1. B. Survivors can lower their risk of osteoporosis by avoiding tobacco products, eating foods
rich in calcium and vitamin D, and engaging
in regular physical activity. Although some
vegetables contain minerals or vitamins B and
K, calcium and vitamin D are not common.
2. A. Reasonable accommodations, such as telecommuting, reassignment, job sharing, and
modified hours, are all permitted through
the Americans With Disabilities Act, but transportation is not among these.
3. B. In 1986, the National Coalition for Cancer Survivorship defined cancer survivors as
individuals with cancer from the time of diagnosis and for the balance of life.

Answer Key

4. E. The Institute of Medicine defined survivorship care as the phase of care following
completion of primary treatment, and recommended that it address four essential components: prevention of recurrent and new
cancers and other late effects; surveillance
for cancer spread, recurrence, and secondary cancers and assessment of medical and
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psychosocial late effects; intervention for
consequences of cancer and its treatment;
and coordination between primary and specialty care.
5. E. Survivorship care is a group effort and
is the responsibility of the primary oncologist, the primary care provider, the oncology
nurse, and the patient.
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