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HEMATOLOGIC DISORDERS

Novel Treatment Strategies for Multiple Myeloma

HEMATOLOGIC DISORDERS

AT A GLANCE

This session offered information about the management 

of multiple myeloma and how to translate this information 

into the most effective care possible. Presenters reviewed 

diagnosis and front-line therapy, novel agents for multiple 

myeloma, and nursing management supportive care.

“Novel Treatment Strategies for Multiple Myeloma” was
held on Thursday, April 28, 2005, at the Rosen Plaza Hotel 
in Orlando, FL.

Presenters: Beth Faiman, BSN, RN, MSN, CNP, AOCN®,
Adult Nurse Practitioner, The Cleveland Clinic, Cleveland, 
OH; Joseph Tariman, RN/APN, MN, APRN, BC, OCN®,
Certified Nurse Practitioner, Northwestern Medical Center, 
Chicago, IL; Kathleen Colson, RN, BS, BSN, Clinical Nurse 
Coordinator, Dana Farber Cancer Institute, Boston, MA; 
Regina Swift, RN, Clinical Nurse Coordinator and Nurse 
Manager, James R. Berenson, MD, Inc., Los Angeles, CA.

This session was supported by an unrestricted 
educational grant from Celgene Corporation, 
Millennium Pharmaceuticals, and the Multiple Myeloma 
Research Foundation.

“Multiple myeloma (MM) is like a puzzle,” began Beth Faiman, 
BSN, RN, MSN, CNP, AOCN®. “There are multiple factors to be 
considered in diagnosis and management, and interdisciplinary 
and aggressive symptom management is the key to success!” 

An estimated 15,980 new cases of MM are expected to be 
diagnosed in adults in the United States in 2005, with 11,300 
people dying from the disease (Jemal et al., 2005). 

Faiman said MM is “really [a group of] plasma cell dyscrasias.” 
Risk factors include chronic, low-level radiation; industrial risks; 
farming; exposure to herbicides, benzene, nickel, and paint 
thinners; a first-degree relative with MM; and cytogenetic ab-
normalities. The pathophysiology of MM involves an abnormal 
overproduction of an immunoglobulin that clones itself.  

Case Study #1: Diagnosing MM 
Faiman shared the case study of Mr. P., a 62-year-old male with 

a history of hypertension, hyperlipidemia, and osteoarthritis. He 
experienced severe back pain while doing yard work and sought 
medical care. He had complained of intermittent lower back pain 
for many years. A computed tomography (CT) scan of the lumbar 
spine performed eight months ago revealed arthritic changes. Mr. 
P. complained of fatigue and new right hip pain, which he attrib-
uted to old age and an increased work schedule.

A complete work-up included laboratory tests, radiologic 
imaging, and bone marrow biopsy. Faiman said that 60% of 
patients are anemic, 25% have hypercalcemia, and 25%–40% 
have hyperuricemia or renal failure. At diagnosis, serum albumin 
is generally low. Serum protein electrophoresis will detect the 
presence of M protein. 

Faiman noted that a skeletal survey will detect thin bones, clas-
sic lytic lesions or “punched-out holes” in bones, osteoporosis, 
and osteopenia. A bone marrow biopsy is recommended at 
baseline and at the end of therapy. A positron emission tomog-
raphy scan can distinguish between active and inactive disease 
and usually is done in combination with CT scans.

Faiman explained that the most frequent presenting subjective 
symptom of MM is back or bone pain, followed by anemia. Ad-
ditional symptoms are found in Figure 1. Faiman noted that “20% 
of patients will be diagnosed on routine laboratory examination 
but are asymptomatic.” Faiman discussed staging with the Durie/

Salmon staging system, the International Staging System, and the 
Southwest Oncology Group’s staging system. Faiman noted that 
age is the only significant risk factor that impacts survival. A survival 
of greater than five years is seen in patients younger than 60, and, 
in those over 60, survival is usually less than two years.

Faiman concluded by stating that the best time to treat MM is 
at the first sign of organ dysfunction or if the patient is symptom-
atic. She noted that the overall median survival of 3–5 years has 
not changed since the 1960s; therefore, it is advisable to offer 
patients entry into clinical trials.

A Look at Front-Line Therapy 
Joseph Tariman, RN/APN, MN, APRN, BC, OCN®, reported 

that the mainstay of chemotherapy in the United States for MM 
has been melphalan and prednisone. He noted that conventional 
chemotherapy is expanding. The combination of vincristine, 
doxorubicin, and dexamethasone as well as dexamethasone 
alone, and thalidomide and dexamethasone in combination are 
available. Autologous stem cell transplant is the next option for 
patients with good performance status.

Tariman reported that thalidomide is “the first new agent with 
major antimyeloma activity in more than 30 years.” He said opti-
mal duration of thalidomide therapy has not yet been determined 
and thalidomide with dexamethasone for previously untreated, 
asymptomatic myeloma is showing promise. A response rate of 
72% was achieved versus thalidomide alone with a response rate 
of 36% (Weber, Rankin, Gavino, Delasalle, & Alexanian, 2003). 
The major grade 3 toxicity for this regimen is deep vein thrombosis 
(DVT), reported in 6 of 40 patients studied by Weber et al.  

Tariman presented information about several studies com-
paring treatment regimens. Rajkumar, Blood, Vesole, Shepard, 
& Greipp (2004) reported findings that dexamethasone plus 
thalidomide (58%) was superior to dexamethasone alone (42%) 
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but resulted in more grade 3–4 toxicities. Palumbo et al. (2004) 
found melphalan, prednisone, and thalidomide (MPT) to be 
superior to melphalan and prednisone alone. The MPT regimen 
produced results similar to those found with transplant, offering 
an alternative for older patients.

Thalidomide side effects are dose-related and include drowsi-
ness, constipation, fatigue, dizziness, dry skin, rash, neutropenia, 
neuropathy, and DVT. Dry skin or rash may progress to systemic 
signs or symptoms. If that occurs, Tariman emphasized, “discon-
tinue thalidomide, and resume treatment only 
after a clinical evaluation for such conditions 
as Steven-Johnson syndrome.”

Tariman addressed bortezomib, a reversible 
proteasome inhibitor that may have additive 
or synergystic effects with dexamethasone 
or alkylating agents. Richardson et al. (2004) 
and Jagannath et al. (2004) provide support 
that “bortezomib plus dexamethasone is very 
promising therapy.” Tariman added that bort-
ezomib plus thalidomide plus dexamethasone 
is the best approach for patients with poor 
cytogenetics (elevated B2M) who otherwise 
would have very poor survival (Alexanian, 
Wang, Weber, & Delasalle, 2004; Cavenagh 
et al., 2004). He concluded by stating that on-
going clinical trials will give answers to “shape 
up” the frontline therapy for MM. 

Novel Agents for Multiple Myeloma
Kathleen Colson, RN, BS, BSN, presented information on new 

agents including lenalidomide, an immunomodulatory oral drug 
that works like thalidomide but without the side effects. Richard-
son et al. (2004) found it demonstrated antitumor activity, with 
dose-limiting toxicities of thrombocytopenia and neutropenia 
and additional side effects of hypersensitivity and leg or hand 
cramps. DVT is also a significant problem with this agent, and 
anticoagulant therapy is advised. 

Colson shared information on the positive effects of adding 
bortezomib to high-dose dexamethasone, along with the associ-
ated side effects (Richardson et al., 2004). She also addressed the 
antitumor effects of arsenic trioxide and its associated side effects, 
which include low blood counts, fatigue, difficulty breathing, pain, 
nausea, and vomiting. Additional novel treatments for MM that are 
in early clinical trials include myeloma vaccines, anti-angiogenesis 
agents, antibody therapies, and cytokine inhibitors. 

Nursing Management and Supportive Care
“Nurses clean up and solve problems,” began Regina Swift, 

RN. “We are like umpires dusting-off home plate.” She noted 
that nurses must clarify the severity of existing conditions in 
patients, then compare patient histories with those conditions 

and create a plan of care. Nurses are charged with taking action 
based on simultaneous needs.

Swift compared the common characteristics of MM with those 
experienced by Mr. P. in Case Study #1. He had hypercalcemia, 
anemia, renal insufficiency, bone pain and fractures, and fatigue. 
Swift defined hypercalcemia as a corrected calcium level of > 
11.0 mg/dL. “It is the most common life-threatening metabolic 
disorder in patients with cancer,” she said. Patients need not be 
hospitalized to manage hypercalcemia. Bisphosphonates are the 

treatment of choice. Pamidronate disodium 
and zoledronic acid are both effective. 
“However, zoledronic acid is more effective 
in lowering calcium faster,” Swift said.

Swift used scenarios to illustrate proper 
nursing care of Mr. P. as he experienced 
shortness of breath, anemia, renal insuffi-
ciency, severe back pain, constipation, and 
fatigue. She discussed the use of radiation 
to treat bone pain, bisphosphonate therapy 
to prevent further bone destruction and 
strengthen bones, and kyphoplasty or verte-
broplasty, procedures that involve inserting a 
bone filler “cement” to stabilize bones and 
prevent further collapse. 

Swift summarized by commending nurses 
for managing the simultaneous needs of 
patients with MM, and encouraged nurses 

to offer hope as they support their patients through multiple 
treatment regimens and side effects.

—Reporting by Angela D. Klimaszewski, MSN, RN
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Figure 1. Signs and Symptoms 
of Multiple Myeloma

• Back or bone pain or tenderness
• Anemia
• Generalized weakness and fatigue, 

flu-like symptoms, and pallor
• Easy bruisability
• Recurrent infections
• Headache
• Blurred vision
• Ataxia and vertigo
• Altered mental status
• Loss of sphincter tone
• Incontinence
• Lower extremity weakness (a sign of 

spinal cord compression)
• Tachycardias and arrhythmias 
• Electrolyte imbalance, dehydration, 

and renal impairment

6 SPOTLIGHT ON SYMPOSIA FROM THE ONS 30TH ANNUAL CONGRESS IN ORLANDO, FL, 2005  



HEMATOLOGIC DISORDERS

Myelodysplastic Syndromes: 
Therapeutic Options for Improving Patient Outcomes

HEMATOLOGIC DISORDERS

AT A GLANCE

Myelodysplastic syndromes (MDS) are a complicated 

group of illnesses born from clonal abnormalities in the 

bone marrow. These illnesses occur primarily in older 

patients and can be difficult to diagnose. The only known 

cure is allogeneic stem cell transplantation, which often is 

contraindicated in older patients. However, some newer 

treatments can successfully manage the disease. This ses-

sion provided information on the pathophysiology, treat-

ments, and nursing care of patients experiencing MDS.

“Myelodysplastic Syndromes: Therapeutic Options for 
Improving Patient Outcomes” was held on Thursday, April 
28, 2005, at the Peabody Orlando Hotel in Orlando, FL.

Presenters: Jason R. Gotlib, MD, MS, Assistant Professor of 
Medicine (Hematology), Stanford Cancer Center, Stanford, 
CA; Sandra E. Kurtin, MS, RN, AOCN®, ANP, Hematol-
ogy/Oncology Nurse Practitioner, Arizona Cancer Center, 
Tucson; Mary Laudon Thomas, MS, RN, CNS, AOCN®,
Hematology Clinical Nurse Specialist, Veterans Affairs Palo 
Alto Health Care System, Palo Alto, CA

This session was supported by an unrestricted 
educational grant from Celgene Corporation.

The Challenges of Myelodysplastic Syndromes
The biologically and clinically diverse group of illnesses known 

as myelodysplastic syndromes (MDS) offers clinicians a number 
of challenges. These diseases typically are not classified as can-
cer (de Castro, 2005); therefore, they are not tracked in cancer 
registries, and accurate incidence statistics are not available. All 
MDS are chronic, occur most often in patients over 60, and are 
evenutally fatal. Although patients with MDS may transform to 
acute myelogenous leukemia (AML), people with MDS usually 
have more cytopenias than those with AML. 

Jason R. Gotlib, MD, MS, began this program with an explana-
tion of International Prognostic Scoring System (IPSS) developed 
by the International MDS Risk Analysis Workshop through an 
analysis of morphological, clinical, and cytogenetic data used in 
multiple, risk-based studies (Greenberg et al., 1997). Based on a 
patient’s percentage of marrow blasts, karyotype, and cytopenias, 
the IPSS provides a prognostic variable score that categorizes the 
person’s disease. The prognostic risk group/score provides an 
estimate of median survival and AML risk. 

Determining optimal treatment strategies for people with MDS 
is challenging because, generally, there is more information avail-
able from anecdotes, abstracts, and phase I/II studies with limited 
numbers of patients, compared to larger, randomized, phase III 
trials. Although allogeneic stem cell transplantation is the only 
known cure for MDS, this option is available to a limited num-
ber of patients because of the difficulty in finding a matched 
donor, and the older age of patients, making them unsuitable 
for this high-intensity approach. Investigational therapies, 
through enrollment in clinical trials, may be appropriate based 
on IPSS risk group and individual preferences. Gotlib explained 
that biospecific treatments aim to accomplish the following.
• Lower apoptosis of residual normal cells

• Increase apoptosis of (pre)leukemic cells
• Lower immune inhibitory effects 
• Decrease angiogenesis

The anemia associated with MDS is hypoproductive and 
macrocytic with low reticulocyte counts. Gotlib reported that 
about 80% of people with MDS do not respond to erythropoietin 
(EPO). He explained that the best responders to EPO therapy 
have EPO levels less than 200–500 units/L, normal cytogenetics, 
marrow blasts of less than 10%, and a low transfusion burden 
of less than 2 units per month. The erythroid response is usually 
seen in 1–2 months of therapy. Iron levels should be monitored, 
as patients will commonly experience overload. The National 
Comprehensive Cancer Center Network (NCCN) Guidelines 
(2005) recommend that if a response is not seen with EPO alone, 
adding a low dose of granulocyte colony-stimulating factor at 1–2 
mcg/kg/day subcutaneously may promote an erythroid response 
in approximately 30%–40% of patients. If no response occurs in 
6–8 weeks, therapy should be discontinued (NCCN, 2005).

Patients often need red blood cell and platelet transfusions. 
Gotlib said that platelets generally are transfused when the count 
is less than 10,000 or in the range of 10,000–20,000 if patients are 
experiencing bleeding. Complications of red blood cell transfusions 
include allosensitization and iron overload. If the ferritin level ex-
ceeds 2000 ng/L, which may occur after about 25 units of packed 
cells, iron chelation may be needed. Subcutaneous infusion of de-
feroxamine is currently the only iron-chelating agent approved by 
the Food and Drug Administration (FDA). A daily, oral, dispersible 
iron-chelating agent, ICL670, currently is being evaluated.

Gotlib also introduced clinical research data on lenalidomide 
and 5-azacitidine. Lenalidomide is an oral thalidomide analogue 
that is relatively non-neurotoxic and nonteratogenic in preclinical 
models, but can cause myelosuppression and has produced posi-
tive responses in more than 50% of patients studied, predominantly 
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those with the 5q- chromosome abnormality (List et al., 2005). 
Phase II trials in 5q- and non 5q-patients with MDS recently have 
been completed, and data will be presented in the near future. Data 
from a phase III, randomized, controlled clinical trial of subcutane-
ous 5-azacitidine showed that it was superior to supportive care 
(Silverman et al., 2002). 

Treatment Paradigm Change: A Case Study Approach
Because of emerging treatment options, Sandra E. Kurtin, MS, 

RN, AOCN®, ANP, said that she anticipates that more people with 
MDS will be receiving active therapy instead of supportive therapy 
alone, as they have in the past. Treatment selection is based on 
disease characteristics, including the IPSS score, patient age, perfor-
mance status, and treatment requirements. Clinical trials continue 
to be recommended for most patients to further characterize MDS 
and emerging treatments. Goals of therapy may include minimiz-
ing toxicities, improving blood counts to decrease transfusions and 
infections, improving quality of life, and prolonging survival (NCCN, 
2005). One shift in thinking is related to blood transfusions. Due to 
the clinical and economic costs associated with transfusions, Kurtin 
advised, “Transfusions should be given based on symptoms and risk 
factors, and not solely based on laboratory measures.” 

Through a case study approach, Kurtin shared multiple examples 
of the most salient issues involved in today’s treatment options. In 
the first case study, Kurtin stressed key points in the use of erythro-
poietic therapies including recent data supporting use of a long-act-
ing agent, darbepoetin, which allows less frequent clinic visits with 
equal efficacy to that of EPO. These drugs are contraindicated in 
patients with uncontrolled hypertension and may increase the risk 
of thrombosis. Dose reductions are recommended if hemoglobin 
increases by more than 1.0 g/dL in any two-week period. 

Another case study involved a patient who received azaciti-
dine. Kurtin recommended that nurses monitor hepatic and renal 
function as the drug is contraindicated in those with advanced 
hepatic tumors or hepatic failure and it is mainly excreted by the 
kidneys. The subcutaneous injections cause ecchymosis, rash, 
and erythema, so rotating sites is important. 

“Most patients have less difficulty with injection site reactions 
as they continue on treatment. We have not stopped treatment 
due to injection site reaction.” Kurtin said. Additional nursing 
management includes premedication for nausea (the most com-
mon gastrointestinal toxicity) and not administering white blood 
cell cytokines on the same day as azacitidine.

Arsenic trioxide was the featured treatment of the next case 
study, which emphasized the need for nurses to be vigilant for 
the dose-limiting toxicities of weight gain, fluid retention, and 
neuropathy, and the more common adverse reactions of hyper-
glycemia, rash, pruritus, prolonged QTc, and dizziness during the 
infusion. Kurtin said that rash may occur in as many as one third 
of patients. It is treated with topical steroids and antihistamines, 
and rarely requires discontinuing therapy. 

The most common dose-limiting toxicity of thalidomide is 
neuropathy, and the most frequent side effects are fatigue and 
constipation. Kurtin emphasized adherence to the System for 
Thalidomide Education and Prescribing Safety (STEPS) Program, 
an FDA requirement.

The last case study involved lenalidomide, a small molecule 
oral agent with immunomodulatory and antiangiogenic proper-
ties that has been used in various doses in clinical trials, most 
recently at 10 mg a day. Dose-dependent myelosuppression was 
the most common dose-limiting toxicity, with diarrhea, pruritus, 
and urticaria being the most common adverse events.

— Reporting by Barbara A. Biedrzycki, AOCN®, CRNP
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Qualitative Nursing Research: The Voice of Patients With Myelodysplastic Syndromes
Mary Laudon Thomas, MS, RN, CNS, AOCN®, shared preliminary 

findings from her qualitative research of 39 people with 
MDS living in New York, Tampa, and Palo Alto, conducted in 
cooperation with the International MDS Foundation. Through 
the preliminary analysis of the audiotaped focus groups, Thomas 
identified several themes regarding quality of life. 

The MDS diagnosis forced these individuals to face their 
own mortality. Impact of the illness was profound, significantly 
restricting physical activity and interfering with function on a 
variety of levels . Thomas reported interesting findings related to 
transfusions, coping, and patient advocacy.

When the focus groups were asked about the positive and 
negative attributes of their nurses, they indicated that they 
wanted nurses to be warm, compassionate, supportive advocates 
and know them. The patients thought that most nurses lacked 
knowledge about MDS and focused too much on limitations. 

Thomas identified questions that have important implications 
for clinical practice. In working with people with MDS, she said 
nurses should consider such issues as “Do we assist them in 
identifying useful coping strategies? How do we assist them in 
interpreting information? How do we help them find balance 
between lifestyle alterations and maintaining quality of life?”
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SUPPORTIVE CARE

AT A GLANCE

Oncology nurses play a critical role in the manage-

ment of patients with pain. Opioid analgesics are used 

widely in these patients, and their effectiveness can be 

influenced by three key factors: genetics, geriatrics, and 

gender. There is much scientific interest in examining the 

roles of these factors in the prediction, expression, and 

management of pain. New understanding of the influence 

of these factors was presented in this session. 

“Understanding the 3 G’s That Can Influence the 
Effectiveness of Opioid Analgesics: Genetics, Geriatrics, 
and Gender” was held on Thursday, April 28, 2005, at the 
Peabody Orlando Hotel in Orlando, FL.

Moderator and Presenter: Christine Miaskowski, RN, PhD, 
FAAN, Professor, Department of Physiological Nursing, 
University of California, San Francisco

Presenters: Jeffrey Mogil, PhD, E.P. Taylor Professor of Pain 
Studies, Pain Genetics Lab, Department of Psychology, 
McGill University, Montreal, Quebec, Canada; Denice 
Economou, RN, MN, AOCN®,  Manager, Pain and Symptom 
Management Services, Aptium Oncology, Los Angeles, CA

This session was supported by an unrestricted 
educational grant from Endo Pharmaceuticals Inc.

Sir William Osler (1892) once noted, “If it were not for the 
great variability among individuals, medicine might as well be 
a science and not an art.” Although individual differences have 
been noted in medicine, the rationale for these differences often 
is unknown, and these differences are not commonly applied in 
clinical practice. Cutting-edge research, however, has unlocked 
this topic as new evidence suggests rationale for individual differ-
ences in regard to opioid and other medication response. Several 
factors have been shown to influence opioid effectiveness and 
overall response including genetic factors, age (geriatrics), and 
gender. These 3 “G’s” were examined during this symposium.

The Role of Genetics
Jeffrey Mogil, PhD, opened the program with an update on the 

impact of genetics on pain mechanisms and response. One of 
the most well-recognized pharmacogenetic factors that impacts 
analgesia is the CYP2D6 gene. Approximately 6%–8% of patients 
have a variation of this gene that results in a nonfunctional P450 
enzyme, the enzyme needed to convert codeine to morphine, 
required for an analgesic response (Lotsch, Skarke, Liefhold, & 
Geisslinger, 2004). This enzyme conversion may impact hydro-
codone and oxycodone as well. Individuals with the nonfunc-
tional P450 are considered “poor metabolizers” and obtain no 
analgesic effect from codeine. 

Another recent genetic discovery involves a technique called 
“Quantitative Trait Locus Mapping,” used to find approximate 
locations of transmitted genes involved in trait variability. This map-
ping strategy recently identified analgesic differences in the Mc1r
gene, specifically in consideration of the kappa receptor (Mogil et 
al., 2003). The most common sequence of the Mc1r gene is 0, 
with 1 and 2+ being less common. Females have a specific linkage 
of Mc1r on chromosome 8. As a result, female mice were found 
to be more responsive to kappa receptor opioids. In addition, an 
overexpression (2+ variant) of the Mc1r gene is associated with 

red hair and fair-skinned individuals. A recent study of 24 men 
and 19 women, 22 of whom were redheads and 21 non-redheads 
showed that women with the 2+ variant were more responsive to 
the kappa agonist, pentazocine, than females with a 0–1 variant 
or all males. In a separate study, the Mc1r 2+ variants also dem-
onstrated higher levels of morphine-6β-glucuronide, the active 
analgesic metabolite of morphine (Mogil et al., in press). While 
these findings are revolutionary, clinical relevance cannot be fully 
appreciated without further investigation. One hope is that these 
findings will destigmatize pain-sensitive individuals and will lead 
to individualized plans in the future. 

The Impact of Age
Denice Economou, RN, MN, AOCN®, discussed opioid effec-

tiveness in the geriatric population. Advanced age can impact the 
pharmacokinetics of opioids including absorption, distribution, 
metabolism, and distribution (Wilder-Smith, 2005). For example, 
older patients have more body fat and often lower protein stores 
than younger patients, which can affect drug distribution. Altered 
renal and hepatic function can affect metabolism. 

In addition, the impact of chronic illness in older patients 
cannot be underestimated. Polypharmacy is common as patients 
may take multiple pharmaceuticals for multiple diagnoses, which 
can lead to medication interactions. The onset of pain can add 
four additional medications: a long-acting opioid, a short-acting 
opioid for breakthrough pain, an analgesic adjuvant, and a stool 
softener with a stimulant. Analgesic alterations also can lead to 
nonadherence. For example, patients who are oversedated or 
severely constipated may refuse further trials. 

The primary philosophy in managing pain in the geriatric 
population is to “start low and go slow;” however, it is also im-
portant to titrate judiciously for optimal analgesia. Clinicians also 
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should observe prescribing guidelines in the geriatric population 
(see Figure 1) (American Geriatric Society, 2002). 

Economou shared a story from Betty Ferrell, RN, PhD, FAAN, 
a research scientist at the City of Hope, who emphasizes the 
need to listen to older patients’ stories. She recalls a 96-year-
old patient who refused to take any opioid analgesics, despite 

significant pain. By listening 
to the patient’s story, Ferrell 
discovered that the patient 
was fearful of giving up her 
apartment and didn’t want 
anyone to know that she 
was too sick to live indepen-
dently. In addition, she was 
an atheist during her life, 
and now that she was ap-
proaching death, she feared 
that God was mad at her for 
denying him. She was recon-

sidering her spiritual decision. Ferrell slowly and carefully talked 
her into taking her prescribed analgesics as she was working 
through her emotional and spiritual pain. 

For more information on pain in the geriatric populations, 
nurses were encouraged to refer to the American Geriatric So-
ciety guidelines at www.americangeriatrics.org or the American 
Pain Society Guidelines at www.ampainsoc.org. 

The Gender Equation
Christine Miaskowski, RN, PhD, FAAN, rounded out the morn-

ing as she discussed gender differences in analgesic response. 
This is a new and emerging area of science, as prior to 1993, 
women were excluded from phase one and two clinical trials 
because of the risk of studying women of child-bearing potential. 
Animal research is similar in that male rats are primarily used in 
bench research. In 1993, the Food and Drug Administration de-
veloped new guidelines inclusive of women to include effects of 
menstruation, estrogens, and oral contraceptives on the pharma-
cokinetics of a drug and the influence of oral contraceptives on 
drug efficacy. Bias continues to exist, but literature is beginning 
to include information on gender-related research.

Current literature related to gender differences in analgesic 
response, epidemiology, and undertreatment of pain also was 
discussed. Miaskowski pointed out that studies suggest women 
are more sensitive to painful stimuli, but women cope better with 
pain than men. The rationale given was that women are better 
biologically equipped for pain through menstruation and birth (Ri-
ley, Robinson, Wise, & Price, 1999). Marked differences also exist 
between men and women in regard to the epidemiology of pain 
syndromes. Although men most commonly report cluster head-
ache and back pain, women present more often with migraine 
headaches, transmandibular jaw problems, and musculoskeletal 

pain syndromes such as fibromyalgia, arthritis, and abdominal 
pain. These findings should be interpreted with caution, however, 
as women tend to use health services and report symptoms more 
frequently than men. It also appears that women are more sensitive 
to opioids; however, generalizability of these studies is limited, as 
many of the studies involved healthy subjects with a single opioid 
dose (Sarton et al., 2000; Zacny, 2001). 

Recently, Miaskowski’s team at the University of California, 
San Francisco conducted a study to explore gender differences 
in response to kappa opioid receptor agonists (pentazocine, 
nalbuphine, and butorphanol) and a placebo following removal 
of a third molar. Overall, women had a better analgesic response 
to pentazocine. In regard to butorphanol, both men and women 
had a robust response; however, men had a shortened response 
and experienced pain again within 90 minutes. No gender dif-
ferences were reported in response to placebo. Another related 
study looked at dose responsiveness and determined that an in-
creased dose of the kappa agonist did not improve the analgesic 
response (Gear et al., 2003). Two experimental design studies 
also examined gender differences in opioid analgesic side effects. 
Results suggest that women may have more side effects such as 
respiratory depression, negative feelings, and nausea and vomit-
ing (Sarton et al., 2000; Zacny, 2001). 

Individuals respond differently to opioid analgesics. Genetics, 
geriatrics, and gender are three variables currently under inves-
tigation, but future research is needed. The majority of studies 
have focused on single dosing or episodes of pain. Further inves-
tigation should focus on gender differences to repeated dosing of 
analgesics in acute, chronic, and cancer pain. Individual specific 
analgesic regimens may be the key to optimal comfort, better pa-
tient outcomes, and an overall improvement in quality of life. 

— Reporting by Jeannine M. Brant, RN, MS, AOCN®
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Figure 1. Some Prescribing 
Tips for Older Patients

• Simplify drug regimens
• Use the simplest route of 

administration possible
• Address family caregiver 

concerns such as fear of 
addiction and caregiver burden

• Consider specific patient 
constraints such as ensuring that 
a patient is upright prior to oral 
drug administration in order to 
prevent aspiration. 
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SUPPORTIVE CARE

AT A GLANCE

Chemotherapy-induced nausea and vomiting (CINV) 

is a common complication of chemotherapy. Despite 

advanced understanding of its causes and development 

of effective strategies to prevent it, many patients do not 

receive optimal prophylaxis for this condition, particularly 

for delayed CINV. This session provided an overview of 

receptor-based physiology, potential pharmacologic inter-

ventions, and patient risk stratification. 

“Are We Doing Enough to Prevent Chemotherapy-
Induced Nausea and Vomiting in Our Patients?” was held 
on Thursday, April 28, 2005, at the Peabody Orlando 
Hotel in Orlando, FL.

Chair and Presenter: Rebecca A. Clark-Snow, RN, BSN, 
OCN®, Coordinator, Clinical Oncology Research Program, 
University of Kansas Cancer Center, University of Kansas 
Hospital, Kansas City

Presenter: Steven M. Grunberg, MD, Professor of Medi-
cine, University of Vermont College of Medicine, Active 
Staff, Division of Hematology/Oncology, Fletcher Allen 
Health Care, Burlington

This session was supported by unrestricted 
educational grants from GlaxoSmithKline.

Physiology, Pharmacology, and Risk Stratification
Chemotherapy-induced nausea and vomiting (CINV) develops 

in patients when various central and peripheral chemorecep-
tors are stimulated during and after chemotherapy. Symptoms 
typically develop during one or more clinically defined phases. 
Steven M. Grunberg, MD, began the session by explaining these 
three different phases. 

Acute CINV occurs within the first 24 hours after administra-
tion of emetogenic cancer chemotherapy. According to Grun-
berg, “This is the type of CINV that we know and understand the 
best and has driven most of the development of antiemetics.” 
Delayed CINV begins after the first 24 hours and may continue 
for an additional 96 hours. Anticipatory CINV is a learned or 
conditioned response due to poorly controlled nausea and 
vomiting associated with previous chemotherapy. With this type 
of CINV, patients experience nausea and vomiting before and in 
anticipation of receiving chemotherapy. 

Grunberg discussed how these symptoms occur in response to 
a series of complex central and peripheral processes coordinated 
by the vomiting center. 

“When we talk about nausea and vomiting, we are talking 
about a reflex arc. So when we talk about stopping nausea and 
vomiting, we are talking about breaking the reflex arc,” Grunberg 
said. He explained that the entire arc does not need to be sup-
pressed. It simply needs to be broken at any given point to stop 
the reflex. Antiemetics find these weak points and then break 
the arc to eliminate the reflex response of nausea and vomiting. 
Several classes of pharmacologic antagonists have been devel-
oped to block these receptors. 

Grunberg explained that various factors contribute to a 
patient’s likelihood of developing CINV. These include gender 
(women are more likely to develop CINV than men), history of 
vomiting with prior exposure to chemotherapy, performance 
status, emetogenicity of chemotherapy (see Figure 1), fatigue, 

no maintenance antiemetics, low social functioning, low alcohol 
consumption, and a history of anxiety, motion sickness, or nausea 
and vomiting during pregnancy (ASHP, 1999; Balfour & Goa, 
1997; Osoba et al., 1997). Several approaches to patient risk 
assessment and risk stratification have been developed. Patients 
known to be at moderate to high risk should receive prophylactic 
antiemetics.

Are We Doing Enough?
Rebecca A. Clark-Snow, RN, BSN, OCN®, began her presenta-

tion by explaining that nausea and vomiting can have a significant 
impact on patients’ quality of life. Clark-Snow emphasized that 
one or two episodes of nausea and vomiting, once considered 
acceptable in the medical community, can be almost as disrup-
tive to patients’ quality of life as three or four episodes. In fact, 
she said “any vomiting is unacceptable . . . even one or two 
episodes is too many.”

Clark-Snow explained that CINV can significantly affect activi-
ties of daily living. Despite advances in prediction and preven-
tion, incidence remains high and patients still report that nausea 
and vomiting are among the most feared chemotherapy-related 
adverse events (Passik, Kirsh, Rosenfeld, McDonald, & Theobald, 
2001). This fear can be reduced by effectively preventing initial 
symptoms. In addition to minimizing the likelihood of contin-
ued acute CINV, effective prophylaxis of initial CINV reduces a 
patient’s risk of developing delayed CINV or anticipatory CINV 
during subsequent courses of treatment (Markman, 2002).

Evidence suggests that clinicians still underestimate the likeli-
hood that their patients will develop CINV and may perceive 
CINV control as better than it actually is. Evidence indicates that 
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patients who receive appropriate antiemetics are less likely to 
experience delayed emesis (Glaus et al., 2004).

Clark-Snow also addressed the importance of nursing manage-
ment of acute and delayed CINV. According to Clark-Snow, less 
than adequate CINV prevention continues to be common de-
spite the development of effective patient risk-stratification tools 
and clinical treatment guidelines. When practitioners are made 
aware of guidelines through outcomes-based clinical feedback, 
utilization increases and clinical outcomes improve. 

Nurses have an opportunity to play a central role in the 
management of CINV by ensuring patients receive optimal pro-
phylaxis, effectively monitoring patient symptoms, and rapidly 
intervening if symptoms develop. 

Optimal Management of CINV
Grunberg explained that antiemetic agents of several phar-

macologic classes have been used to prevent or treat CINV. D2

receptor antagonists, corticosteroids, serotonin type 3 receptor 
antagonists, and NK-1 receptor antagonists are most commonly 
used today. D2 antagonists (e.g., metoclopramide) are an older 
class of antiemetic with slightly less efficacy than serotonin recep-
tor antagonists. Their adverse effects profile, including sedation, 
akathisia, and acute dystonic reactions (ASHP, 1999), has limited 
their use.

The role of corticosteroids (e.g., dexamethasone) in CINV has 
been well-studied, and they are the most commonly recom-
mended prophylactic option for the prevention of acute and 

delayed CINV after moderately and highly emetogenic chemo-
therapy. Unless contraindicated, corticosteroids should be part 
of any regimen for acute or delayed emesis.

Serotonin receptor antagonists, including ondansetron, dola-
setron, granisetron, and palonosetron, are a safe, effective, and 
widely used class of antiemetics, according to Grunberg. They 
are recommended for the prevention of acute and delayed CINV 
after moderately and highly emetogenic chemotherapy.

The NK-1 receptor antagonist aprepitant is indicated in com-
bination with other antiemetics for the prevention of acute and 
delayed emesis after highly emetogenic chemotherapy. Aprepi-
tant has demonstrated the ability to augment the activity of 5HT3s
and corticosteroids. 

Grunberg recommended several regimens for the prevention 
and reduction of CINV. He stated that antiemetic medications 
should be given “before initiation of chemotherapy,” ideally in 
a single optimal dose and orally, when feasible. He also rec-
ommended combination therapy when multiple emetogenic 
mechanisms are suspected.

Specifically, for prevention of acute and delayed CINV after 
highly emetogenic chemotherapy (HEC), Grunberg recom-
mended a three-drug regimen of 5-HT3 + corticosteroid + NK-1. 
For prevention of moderate acute CINV after HEC, he endorsed 
5-HT3 + corticosteroid. For delayed CINV, he suggested a single-
drug regimen of corticosteroid or 5-HT3.

Clark-Snow concluded the session by stressing that “nurse 
involvement in the management of acute and delayed CINV is 
critical.” She emphasized that nurses should utilize their unique 
position to ensure that optimum care is delivered; educating 
colleagues about significant advances in antiemetic treatment; 
facilitating collaboration among healthcare professionals to en-
sure optimal patient results; and educating patients about ways 
to minimize the adverse effects of chemotherapy.

—Reporting by Mike Minjock, BA
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Figure 1. Emetogenicity of Common 
Chemotherapeutic Agents

High (> 90%)
• Cisplatin
• Mechlorethamine 
• Streptozocin
• Carmustin

Minimal  (<10%)
IV agents:
• Bleomycin
• Busulfan
• 2-chlorodeoxyadenosine
• Fludarabine
• Vinblastine
• Vincristine 

• Cyclophosphamide (> 
1500 mg/m2)

• Dacarbazine 

Moderate (30%–90%) 
• Oxaliplatin
• Cytarabine (> 1g/m2)
• Carboplatin
• Ifosfamide

• Cyclophosphamide (< 
1500 mg/m2)

• Doxorubicin

Low (10%–30%)
• Paclitaxel
• Docetaxel
• Mitoxantrone

• Topotecan
• Etoposide
• Pemetrexed 

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

Oral agents: 
• Hexamethylmelamine, 
• Procarbazine
• Cyclophosphamide, 
• Etoposide 
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Current Topics in Cancer, Quality of Life: 
Fatigue, Cognitive Dysfunction, and Cachexia

SUPPORTIVE CARE

AT A GLANCE

Patients with cancer are at risk for experiencing a 

number of symptoms that interfere with quality of life 

and daily function. Presenters specifically addressed 

fatigue, cognitive function, and cachexia in this program, 

providing information on their causes and assessment, 

as well as interventions to prevent and treat these 

troublesome side effects of cancer and its treatments.

“Current Topics in Cancer, Quality of Life: Fatigue, Cognitive 
Dysfunction, and Cachexia” was held on Thursday, April 28, 
2005, at the Peabody Orlando Hotel in Orlando, FL.

Chair and Presenter: Lillian M. Nail, PhD, RN, FAAN, 
Professor of Nursing, Senior Scientist, Oregon Health Sci-
ences University, Portland

Presenters: Regina S. Cunningham, PhD, RN, AOCN®,
Chief Nursing Officer, The Cancer Institute of New Jersey, 
and Assistant Professor, Family Medicine-Research Divi-
sion, UMDNJ-Robert Wood Johnson Medical School, New 
Brunswick, NJ; Fredrick B. Hagemeister, MD, Professor, 
Lymphoma/Myeloma, University of Texas M.D. Anderson 
Cancer Center, Houston

This session was supported by an unrestricted 
educational grant from Ortho Biotech Products, L.P.

Fatigue, cognitive dysfunction (CD), and cachexia are three 
side effects that patients with cancer experience, and, in some 
cases, these effects are interrelated. In all cases, a proactive ap-
proach is called for (see Figure 1).

Fatigue Management Requires an Individualized Approach 
Fatigue is the most common side effect of cancer treatment, 

occurring in nearly 100% of patients undergoing chemotherapy, 
radiation therapy, and surgery, as well as those receiving biologic 
response modifiers (Bower et al., 2000). Determining which 
patients are experiencing fatigue requires routine clinical assess-
ment, and properly treating fatigue requires an understanding of 
its causes. Unfortunately, many of the causes of fatigue have not 
been studied in depth, creating added challenges in treatment.

Patients’ self-reports are the most important component of 
fatigue assessment according to Lillian M. Nail, PhD, RN, FAAN. 
Use of an intensity rating scale, such as a 1–10 scale like those 
used for pain assessment, and an understanding of the time 
frame in which patients have experienced fatigue help clinicians 
to better assess both the level and etiology of the symptom.

Although chemotherapy-induced anemia is the only cause 
of fatigue that has been studied in depth, even this etiology is 
not completely understood, Nail reported. Other mechanisms 
that have been linked to fatigue include anemia, sleep disrup-
tion, pro-inflammatory cytokines, and hormone shifts (Morrow, 
Andrews, Hickock, Roscoe, & Matteson, 2002). Nail provided 
a discussion of the major etiologies of fatigue and underscored 
the importance of hypothesizing etiology because “blanket” 
intervention strategies don’t work. 

Erythropoietin agents commonly are used to manage chemo-
therapy-induced anemia; however,  controversies exist with regard 
to administration, such as when to initiate therapy, whether to 
use dose-escalation or front-end loading or to include iron, and 
when to stop therapy (Bokemeyer et al., 2004). Nail added that 
clinicians are not sure if correcting anemia necessarily impacts 
treatment outcomes.

Nail shared a patient case study and a graph of the patient’s 
lab values that indicated that hemoglobin levels dropped with 
each treatment cycle while fatigue, shortness of breath, and heart 
rate rose with each successive cycle. 

Pro-inflammatory cytokines also are linked to fatigue, but, 
again, the actual mechanism of action is not understood. Nail 
explained that she is working with other researchers on a study 
of responses to pro-inflammatory cytokines in mice.

Muscle mass loss and energy deficits may precipitate fatigue 
(Morrow et al., 2002). Nail explained that although the use of 
energy-enhancing foods and supplements is popular, no studies 
have been published to support these. She also said that including 
fatigue in studies on asthenia and cachexia would be helpful.

In summary, Nail explained that fatigue intervention requires 
an individualized approach. “We’ve made good progress, but 
we still have a long way to go to develop effective prevention 
strategies,” Nail said. 

Cognitive Dysfunction Persists Beyond the Cancer
Cognitive dysfunction (CD) in patients receiving cancer treat-

ment was first identified in patients with lung cancer in the late 
1980s, according to Fredrick B. Hagemeister, MD. He explained 
that CD is believed to occur in patients receiving radiation 
therapy, chemotherapy, and even no therapy. He began his pre-
sentation by showing a video of a patient who experienced CD 
long after treatment was over. The patient had severe memory 
loss, lacked confidence, and experienced a loss of stamina, atten-
tion span, and verbal skills. These alterations resulted in reduced 
productivity in his job, ultimately reducing his income. 

One of the challenges of diagnosing and treating CD is deter-
mining the cause. Hagemeister explained that many patients have 
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Figure 1. Assessment and Management Tools
Fatigue
• National Comprehensive Cancer Network (NCCN) Practice 

Guidelines for Cancer-Related Fatigue Version 1.2004
Cognitive Dysfunction
• Mini-Mental State Examination (MMSE): Psychological 

Assessment Resources, Inc. (www.minimental.com)
• Minnesota Cognitive Acuity Screen (MSCAS): Nation's 

CareLink (www.ncl-link.com)
Nutrition
• Scored Patient-Generated Subjective Global Assessment (PG-

SGA): F.D. Ottery, 2004 (fdottery@savientpharma.com)
• Mini Nutritional Assessment (MNA®): Nestle Nutrition 

Services, 1994, revision 1998

preexisting chronic illness, and symptoms are subtle and can be 
confused with anxiety and depression. Patients often are receiving 
multiple drugs, which can make it difficult to determine the poten-
tial role of these medications. Hagemeister said that CD effects can 
last for years, even up to five years or more after treatment. 

A few interventions have been studied, but Hagemeister con-
centrated much of his discussions on the efficacy of erythropoietin 
(EPO) in increasing hemoglobin levels, which is linked to improved 
quality of life (QOL) and has been shown to improve or prevent 
CD (Gisselbrecht et al., 2004; O’Shaughnessy et al., 2005). 
O’Shaughnessy et al. compared EPO versus placebo in patients 
with breast cancer and found a significant link between EPO and 
QOL measures, a link that remained at six months follow-up. 

Hagemeister concluded with a discussion of the role of the 
nurse in assessing and managing CD. Early prevention and long-
term follow-up is important. Patients need to be taught to look for 
signs of CD. In addition, simple tips such as keeping lists or dia-
grams on how to perform certain activities can help. Nurses must 
be diligent in helping patients manage this emotionally, financially, 
and spiritually draining side effect of cancer and its treatments.

Cachexia: Breaking a Vicious Cycle
Most social activities revolve around food. For many patients 

with cancer, life changes dramatically when cancer and its treat-
ments begin to affect this simple enjoyment in life. Regina S. 
Cunningham, PhD, RN, AOCN®, provided several risk factors, 
symptoms, and assessments that can help nurses intervene early. 
She said that cachexia can lead to increased morbidity and 
mortality (see Figure 2). 

Cunningham said that patients with lung and pancreatic 
cancers, children and older patients, and those with later-stage 
disease are at highest risk for cachexia. Treatments that interfere 
with ingestion, digestion, or absorption and complex multimodal-
ity therapies also put patients at risk.

With primary cachexia, proinflammatory cytokines, peripheral 
hormones that affect food intake and body-weight regulation, 
neuropeptides and neurotransmitters, and tumor-derived fac-
tors are believed to be at fault. Secondary cachexia is caused 

by functional deficits and includes patients with xerostomia or 
mucositis and those experiencing “nutrition-impact” symptoms 
(e.g., early satiety, alterations in smell and taste, nausea and 
vomiting, pain, fatigue, and anemia). Cunningham offered a 
number of tips for helping these patients. For example, patients 
experiencing xerostomia or “dry mouth” need to stay hydrated. 
A patient might awaken with his tongue stuck to the roof of his 
mouth. A good treatment for this is to rub butter or olive oil on 
the tongue prior to going to sleep. Mucositis can prevent patients 
from eating, resulting in very rapid weight loss. In this instance, 
parenteral nutrition may be needed. 

Symptom management should take an individualized ap-
proach. For example, patients experiencing taste changes might 
benefit from the use of plastic utensils and dishes. Those with 
mucositis should eat soft, mild foods. Patients with problems of 
the digestive tract need to keep up fluid intake. Cunningham also 
discussed the use of enteral and parenteral nutrition, explain-
ing that feeding devices often can be inserted in the outpatient 
setting. Pharmacologic interventions include use of megestrol 
acetate, which has been found to help increase appetite and 
weight gain in patients with cancer (Lopez et al., 2004).

In summary, Cunningham emphasized the importance of the 
nursing role in identifying potential problems before they become 
critical. “We need to be proactive,” Cunningham noted. “Don’t 
wait for symptoms or issues of concern to develop.”

—Reporting by Anne Snively, BS
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Figure 2. Relationship of Weight Loss to Outcomes
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Increased symptomatology

Decreased quality of life

Decreased tolerance to treatment
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TARGETED THERAPIES

Monoclonal Antibodies in Breast Cancer and Non-Hodgkin’s 
Lymphoma: New Data, New Directions, New Clinical Implications

TARGETED THERAPIES

AT A GLANCE

Stage IV breast cancer is not curable. Non-Hodgkin’s 

lymphoma is a common cause of death in both men 

and women. This program provided a clinical discus-

sion about the role of monoclonal antibodies in treating 

metastatic breast cancer and non-Hodgkin’s lymphoma. 

Targeted therapies have shown progress in improving 

outcomes. Diagnostics, staging, treatment options, and 

supporting evidence were covered.

“Monoclonal Antibodies in Breast Cancer and Non-
Hodgkin’s Lymphoma: New Data, New Directions, New 
Clinical Implications” was held on Thursday, April 28, 
2005, at the Peabody Orlando Hotel in Orlando, FL.

Chair and Presenter: Cynthia Frankel, RN, OCN®, Man-
ager, Disease Specific Oncology, Research and Develop-
ment, Memorial Cancer Institute, Hollywood, FL

Presenters: Tamsin Mulrooney, ARNP, OCN®, Nurse Prac-
titioner, Dartmouth Hitchcock Medical Center, Lebanon, 
NH; Joseph M. Tuscano, MD, Associate Professor of Medi-
cine, Davis Cancer Center, University of California, Sac-
ramento; Kimberly Noonan, RN, AOCN®, CS, MS, Nurse 
Practitioner, Dana Farber Cancer Institute, Boston, MA

This session was supported by an unrestricted  educational 
grant from Genentech BioOncology and Biogen IDEC.

Targeted Therapy for Metastatic Breast Cancer
Tamsin Mulrooney, ARNP, OCN®, began this program by pro-

viding an overview of metastatic breast cancer and explaining 
that the goals of treatment in the metastatic setting are to palliate 
symptoms, extend survival, and maintain or improve quality of 
life. According to Cynthia Frankel, RN, OCN®, exciting new treat-
ments options are available for metastatic breast cancer, including 
targeted therapy with monoclonal antibodies (see Figure 1). 

Targeted therapies are directed toward specific pathways in-
volved in tumor growth, maintenance, and metastasis and lessen 
the detrimental side effects of toxicities by preserving normal cells. 
One type of targeted therapy is tyrosine kinase inhibitors (TKIs), 
which target both the epidermal growth factor receptor (EGFR), 
like HER1, and the vascular endothelial growth factor (VEGF), at-
tempting to limit the growth of certain cancer cells. Examples of 
TKIs currently under investigation in the treatment of breast cancer 
include erlotinib, gefitinib, and lapatinib (GW572016). 

Another type of targeted therapy used in metastatic breast 
cancer is monoclonal antibodies, which target HER2+ cells. 
Current monoclonal antibodies under investigation for treatment 
of breast cancer include cetuximab and bevacizumab. Trastu-
zumab is a monoclonal antibody approved by the Food and 
Drug Administration (FDA) for use in combination with paclitaxel 
for those breast tumors that are metastatic and HER2+ and as a 
single agent in second-line treatment for HER2+ tumors. 

Trastuzumab’s potential mechanisms of action are inhibition of 
tumor cell proliferation, sensitization of cells to chemotherapy,  re-
cruitment of other immune cells to kill cancer cells, and promotion 
of anti-angiogenesis. Angiogenesis provides tumors with a blood 
supply that assists the tumor to grow. Trastuzumab is believed to 
inhibit the development of blood supply to the tumor. A pivotal 
trial by Slamon and colleagues (2001) found that women who 
received trastuzumab in combination with chemotherapy experi-

enced longer time to disease progression, higher rate of objective 
response, longer duration of response, lower rate of death at one 
year, longer survival, and 20% reduction in death. 

Trastuzumab is associated with some mild to moderate adverse 
events. About 40% of patients experience infusion-related symp-
toms, which can include chills and fever. Other common adverse 
events include pain, asthenia, headache, abdominal or back pain, 
diarrhea, and nausea. Mulrooney pointed out that trastuzumab 
is associated with a risk of cardiotoxicity in women with breast 
cancer, especially in patients who have received anthracyclines 
in combination with this drug. She suggested obtaining a baseline 
and periodic cardiac assessment, assessing signs and symptoms 
weekly, and conducting further cardiac function assessment as 
interventions to monitor for cardiotoxicity. 

A Look at the Lymphomas
Kimberly Noonan, RN, AOCN®, CS, MS, presented an over-

view of both Hodgkin’s disease and non-Hodgkin’s lymphoma 
(NHL). Noonan said that lymphomas are the fifth most common 
cancer in the United States and account for 5% of all cancers.

Four criteria are used to classify NHL (Harris et al., 2000). First, 
morphology, or what the cells look like under a microscope, is an 
important classification criteria. Immunophenotype (antigens), 
genetic factors (translocation genes), and clinical features (lymph 
node swelling and night sweats) are the other criteria used to 
classify NHL. NHL is diagnosed initially by biopsy of a swollen 
lymph node. Important staging of NHL includes patient history 
and physical; laboratory tests (lactate dehydrogenase [LDH], com-
plete blood count with differential, and other respective tests); 
computed tomography scan of the chest, abdomen, and pelvis; 
and bone marrow biopsy with aspiration. Several tools are avail-
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TARGETED THERAPIES

Figure 1. Targeted Therapies

Breast Cancer Treatment
Tyrosine Kinase Inhibitorsa

• Erlotinib
• Gefitinib
• Lapatinib
Monoclonal Antibodies
• Cetuximabb

• Bevacizumabb

• Trastuzumabc

Non-Hodgkin's Lymphoma Treatment
Radiolabeled Monoclonal Antibodies
• 131I Lym-1a

• 131 I-tositumomabc

• Ibritumomab tiuxetanc

Chimeric Murine/Human Monoclonal 
Antibody

• Rituximabc

a Currently under investigation
b Currently under investigation for treatment 

of breast cancer; approved for use with 
some colon cancers

c Approved by the Food and Drug 
Administration

able to assist with the staging, including the 
Ann Arbor Staging criteria and the Follicular 
Lymphoma International Prognostic Index 
(FLIPI). According to Joseph M. Tuscano, 
MD, “Often nurses have a better grasp on the 
FLIPI than physicians because nurses use the 
index more often.” 

The International Prognostic Index (IPI) is 
another tool used to assist healthcare pro-
viders in clarifying lymphoma staging. The 
IPI predicts the risk of disease recurrence 
and overall survival by taking into account 
factors such as age, stage of disease, general 
health (performance status), number of extra-
nodal (other than the lymph nodes) sites, and 
presence or absence of the elevated serum 
enzyme LDH.

Non-Hodgkin’s lymphoma is defined as 
a disease caused by the malignant trans-
formation of either B or T lymphocytes or 
natural killer cells. NHL can be indolent or 
aggressive. Indolent NHL includes follicular 
lymphoma, marginal zone B-cell lymphoma (MALT type), marginal 
zone B-cell lymphoma (nodal type), small lymphocytic lymphoma, 
and lymphoplasmacytic lymphoma. Aggressive NHL includes dif-
fuse large B-cell lymphoma, mantle cell lymphoma, peripheral 
T-cell lymphoma, primary mediastinal large B-cell lymphoma, 
anaplastic large cell lymphoma, lymphoblastic lymphoma, Burkitt-
like lymphoma, and Burkitt lymphoma. 

Noonan discussed numerous monoclonal antibodies that are 
considered advancements in NHL (see Figure 1). Currently in 
phase II clinical trials, 131l Lym-1 is an iodine 131-radiolabeled 
monoclonal antibody that targets B-cells. 131 l-tositumomab is 
a radiolabeled monoclonal antibody with FDA approval for the 
treatment of patients with CD20+ follicular NHL with or without 
transformation whose disease is resistant to rituximab and relapsed 
following chemotherapy. The final radiolabeled monoclonal anti-
body discussed was ibritumomab tiuxetan radioimmunotherapy, 
which has FDA approval for the treatment of patients with re-
lapsed or refractory low-grade, follicular, or transformed B-cell 
NHL, including patients with rituximab-refractory follicular NHL.

Noonan completed her presentation by discussing the use of 
rituximab, a genetically engineered chimeric murine/human anti-
body. Rituximab binds to a cd20 antigen on normal and malignant 
pre-B and mature B lymphocytes and has FDA approval for use in 
patients with relapsed or refractory low-grade or follicular CD20+, 
B-cell NHL. According to Noonan, “[Rituximab] used to only be 

used for follicular lymphomas, but now is in-
dicated for all lymphomas depending on the 
CD20 status.” 

Tuscano further discussed the indications 
and treatment options for NHL. Consider-
ations include threatened end-organ func-
tion, extent of cytopenia, autoimmunity, 
massive tumor bulk, patient preferences, and 
available clinical trials. Treatment consider-
ations include the efficacy of the treatment, 
patient’s age and prior treatments, future 
therapies, adverse event management, over-
all quality of life for the patient, and treat-
ment goals and expectations. 

Tuscano presented the results of two stud-
ies of rituximab. Hainsworth et al. (2005) sug-
gested some overall and complete response 
rates for patients when a maintenance dose 
of rituximab is provided. Davis et al. (2000) 
showed that in a retreatment population, 
safety and efficacy did not appear to be 
different from those after initial rituximab

exposure.Tuscano concluded that treating patients with rituximab 
is both safe and effective. 

Conclusion
Frankel concluded the presentation by pointing out that the 

results of two important clinical trials released the same week 
as the ONS Annual Congress were pertinent to the discussion. 
NSABP-B-31 and NCCTG-N9831 showed an increase in disease-
free survival in patients with breast cancer receiving trastuzumab 
in combination with chemotherapy. Frankel stated, “The use of 
monoclonal antibodies has certainly advanced, and these drugs 
offer several options for patients with cancer.”

—Reporting by Carlton G. Brown, RN, PhDc, AOCN®
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An Overview of Invasive Fungal Infections in the Oncology 
Patient: Clinical Manifestations and Treatment

SUPPORTIVE CARE

AT A GLANCE

Patients with cancer are at high risk for developing 

invasive fungal infections, both because of their underly-

ing disease and as a result of their treatment. In spite of 

advances in diagnosis and treatment, fungal infections re-

main a threat to patients who are immunocompromised. 

Because not all patients with cancer are at equal risk, 

identifying the most vulnerable population is essential. 

Oncology nurses should understand the epidemiology of 

and risk factors for fungal infections to prevent and detect 

them early. For patients with established infection, care-

givers should understand the efficacy and safety profiles 

of the available antifungal agents, as well as the strategies 

for tailoring antifungal therapy to individual patients.

“An Overview of Invasive Fungal Infections in the 
Oncology Patient: Clinical Manifestations and Treatment” 
was held on Thursday, April 28, 2005, at the Peabody 
Orlando Hotel in Orlando, FL.

Presenters: Ellen O’Gara, RN, FNP, Certified Family 
Nurse Practitioner, Certified Pediatric Nurse Practitioner, 
Washington, DC; Maureen M. Roden, RN, MSN, Program 
Chair, Immunocompromised Host Section, National Can-
cer Institute, National Institutes of Health, Bethesda, MD                

This session was supported by an unrestricted 
educational grant from Pfizer Inc.

Patients with cancer are at increased risk for invasive fungal 
infections for a number of reasons. Ellen O’Gara, RN, FNP, began 
this program by identifying seven specific risk factors. 
• Neutropenia: Risk factors include an absolute neutrophil 

count of less than 500, neutropenia in patients with hema-
tologic malignancies, repeated cycles of chemotherapy, and 
neutropenia for more than 10 days.

• Mucosal disruption: Mucolytic chemotherapy, broad-spec-
trum antibiotics, graft-versus-host disease (GVHD), catheters 
and central lines, injury to the gastrointestinal mucosa from 
herpes simplex virus, cytomegalovirus, and radiation therapy 
can cause mucosal disruption. 

• Disruption of skin integrity: Skin integrity may be disrupted 
by shaving, ulcerations, cellulitis, or cutaneous metastasis.

• Corticosteroids: They cause inhibition of the phagocytic 
host response, putting patients who might benefit from their 
anti-inflammatory properties at highest risk (e.g., patients with 
brain tumors, patients with metastatic solid tumors).

• GVHD: GVHD is immunosuppressive, as is tacrolimus and 
cyclosporine therapy. Patients receiving stem cell transplant 
also are at risk if they are receiving corticosteroids.

• Intravascular catheters
• Broad-spectrum antibiotics

The most common fungal pathogens in patients with cancer 
are the Candida species and Aspergillus species. About half of 
all fungal infections are caused by Candida albicans. Table 1 
offers an overview of these common species. Fusarium, Scedo-

sporium, and Zygomycetes are emerging fungal pathogens. The 
incidence of fungal infections has increased since 1985 because 
of the growing number of bone marrow and solid organ trans-
plant patients (who are immunocompromised), more aggressive 
chemotherapy and radiation therapy, and more GVHD than ever 
before (Freifeld, Kalil, & Rubinstein, 2004).

O’Gara reported that Candida infections are the third most 
common cause of bloodstream infections and account for 26%–
57% of mortality in patients. Aspergillus infections are the most 
common causes of infectious pneumonic mortality in patients 
undergoing stem cell transplant, with a mortality rate of 87% in 
this population. Overall mortality from Aspergillus infections is 
58% (Marr, Patterson, & Denning, 2002).

The Candida species is comprised of C. albicans, which is the 
most virulent and causes 50% of fungal infections; C. parapsilosis, 
which has a rising incidence in neonatal intensive care units; C.
tropicalis, which is highly virulent in patients who are neutro-
penic; C. glabrata, which may be resistant to fluconazole, other 
azoles, and amphotericin B; and C. krusei, which is resistant to 
fluconazole.

O’Gara emphasized the importance of oncology nurses hav-
ing a strong understanding of mycology. Because nurses are the 
primary caregivers for large populations of immunocompromised 
patients and because clinical manifestations of invasive fungal 
infections may be subtle, nurses must have astute assessment 
skills. Nurses also play a key role in educating patients about risk 
factors and environmental sources of fungal infections.

Antifungal Treatment Strategies 
“In the past decade we have seen the emergence of several 

new antifungal compounds—all with different safety and efficacy 
profiles,” said Maureen M. Roden, RN, MSN. “These agents are 
used for both prevention and treatment; it is important to under-
stand the different rationale for these strategies.”
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SUPPORTIVE CARE

Table 1. Common Sources of Fungal Infections in Patients With Cancer

Roden identified the three major classes of antifungal com-
pounds as polyenes, triazoles, and echinocandins. Polyenes and 
triazoles target the cell membrane of the fungus, while echino-
candins, the newest class of antifungals, target the cell wall. 

Roden noted that antifungal therapy is used prophylactically in 
high-risk patients, as empirical therapy in patients with persistent 
fever and neutropenia, and for treatment of documented inva-
sive fungal infections. The goal of prophylactic antifungal therapy 
is to give a broad-spectrum agent with a low toxicity profile. 
The ideal agent would be effective, available in both IV and oral 
formulations, and not interact with chemotherapy.

Roden reported on the wide range of antifungal agents avail-

able, along with contraindications and nursing management. 
Figure 1 provides a summary of these agents. Roden concluded 
her presentation with a discussion of possible combinations of 
antifungal therapies for clinical trial investigations. She noted 
that polyene + azole and polyenes or azole + echinocandin 
therapies may be viable in the future. Another possibility for 
future therapy would be to augment host defense by reversing 
immunosuppression. This may be accomplished by discontinu-
ing steroids or administering growth factors, interferon gamma, 
or granulocyte transfusions.

Roden summarized the current status of antifungal therapy 
with good news and bad news. “The good news,” she said, “is 
that we now have compounds with potent and broad-spectrum 
activity, relatively low toxicity profiles, and with some flexibility 
in administration. 

The bad news is that these infections continue to be associ-
ated with unacceptable morbidity and mortality, and there are 
very few treatment options for some non-fumigatus Aspergillus 
species, Fusarium species, and Zygomycetes.”

—Reporting by Angela D. Klimaszewski, MSN, RN
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Species  Risk Routes  Clinical Nursing
 (Subspecies)  Factors of Transmission  Signs  Considerations

Candida (C.
albicans, C. 
parapsilosis,
C. tropicalis, 
C. glabrata, 
and C. 
krusei)

Aspergillus (A.
fumigatus,
A. flavus, 
A. niger, A. 
terreus, and 
A. nidulans)

• Chemotherapy
• Bone marrow 

and solid organ 
transplantation

• Surgery
• Hyperalimentation
• Hemodialysis
• Severe burns
• Illnesses that decrease 

cell-mediated immunity 

• Patients with 
hematologic
malignancies

• Those undergoing 
bone marrow 
transplantation

• Oral (“hand-
to-mouth”) 
and through 
contaminated
equipment

• Hand-to-hand 
transmission

• Artificial
fingernails

• Nosocomially 
(e.g., heating and 
cooling systems, 
contaminated
ceiling tiles) 

• Community  (e.g., 
gardening, portable 
air conditioning 
units, carpentry 
and construction 
sites)

Acute disseminated: Fever, 
hemodynamic instability, 
endopthalmitis (furriness, 
floaters, eye pain), cutaneous 
lesions, severe myalgias

Chronic disseminated: Right
upper quadrant pain, fever, 
anorexia, elevated alkaline 
phosphatase, abscesses in the 
liver, spleen, or kidney

• Pneumonia
• Sinusitis
• Central nervous system 

symptoms
• Possibly as a disseminated 

infection

• Limit exogenous exposure 
with frequent handwashing. 

• Do not use artificial nails 
when working with high-
risk patients.

• Obtain frequent vital signs.
• Closely assess skin, 

abdomen, and alkaline 
phosphatase levels for signs 
of dissemination.

• Conduct thorough skin 
assessments, particularly 
irritations and breakdown 
in patients who are 
immunocompromised.

• Carefully review blood 
culture reports.

Figure 1. Antifungal Treatments
First-generation triazoles
• Fluconazole 
• Itraconazole 
 Second-generation triazoles
• Voriconazole 
• Posaconazole and ravuconazole (not approved by the Food 

and Drug Administration [FDA])
Amphotericin-B
Echinocandins
• Caspofungin
• Micafungin
• Anidulafungin (not FDA approved)
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TARGETED THERAPIES

Current Topics in Colorectal Cancer: Targeting EGFR

TARGETED THERAPIES

AT A GLANCE

Epidermal growth factor receptors (EGFRs) are a group 

of receptor tyrosine kinases, which are responsible for 

complex signaling pathways essential for cell survival. 

Novel anticancer therapies have been developed to ex-

ploit EGFR signaling pathways. This session provided an 

overview of the functions of EGFRs and the mechanisms 

of action of targeted therapies, with specific emphasis 

on cetuximab in the treatment of colorectal cancer and 

associated nursing management issues.

“Current Topics in Colorectal Cancer: Targeting EGFR” 
was held on Thursday, April 28, 2005, at the Peabody 
Orlando Hotel in Orlando, FL.

Chair & Presenter: Debra Wujcik, RN, MSN, AOCN®,
Director, Clinical Trials Training and Outreach, Vanderbilt-
Ingram Cancer Center, Nashville, TN

Presenters: Leonard Saltz, MD, Attending Physician and 
Member, Memorial Sloan-Kettering Cancer Center and 
Professor of Medicine, Weill Medical College of Cornell 
University, Ithaca, NY; Melodie Thomas, BSN, RN, OCN®,
CCRP, Director of Research Nursing, Sarah Cannon 
Research Institute, Nashville, TN

This session was supported by an unrestricted 
educational grant from Bristol-Myers Squibb Company 
and ImClone Systems Incorporated.

The Role of EGFR in Carcinogenesis
“There was a time when we thought that carcinogenesis oc-

curred only within the cell, and we used to study the mechanism 
of chemotherapy’s effect on the cell nucleus,” began Debra Wujcik, 
RN, MSN, AOCN®. “Now, we are looking at all the action that can 
occur on the surface of the cell.” Wujcik explained the multiple re-
ceptors and factors that recently have been discovered on the cell’s 
surface that may interact with new targeted therapies to moderate, 
control, or kill cancer cells. The epidermal growth factor receptor 
(EGFR) is one of the molecules that has been proven to have an 
important role in carcinogenesis. 

In the 1960s, Dr. Stanley Cohen discovered that epidermal 
growth factor (EGF) stimulated the proliferation of epidermal basal 
cells. Then in 1984, the matching receptor, EGFR, was sequenced 
and cloned. EGFR is a subfamily of the receptor tyrosine kinases, 
a type of protein kinase discovered about 25 years ago, consisting 
of HER 1 through 4. Wujcik advised, “It is important to understand 
which EGFR we are talking about. Are we discussing the family 
or a member of the family? Today we are focusing on a member, 
HER 1, also known as EGFR or ErbB1.” 

Wujcik explained that through signal transduction, taking the 
signal from outside to inside the cell, activation of the EGFR cas-
cade begins with ligand binding outside of the cell. Next, within 
the transmembrane region, dimerization occurs, leading to the 
intracellular activation of the tyrosine kinase domain. Downstream 
signaling then occurs through the intracellular signaling pathways. 
This leads to an effect on cell regulation, including cell survival, 
apoptosis, motility, and angiogenesis. 

EGFR is critical to carcinogenesis because of the multiple ways 
that its action is affected. It commonly is overexpressed in many 
cancers. The action of EGFR can be turned off either outside the 
cell, with drugs like cetuximab or ABX-EGF, or from inside the 

cell, through action on the intracellular tyrosine kinase inhibitors 
by targeted therapy, like gefitinib, erlotinib, or CI-1033. Ritter and 
Arteaga (2003) reported that 11 cancers are known to overexpress 
EGFR. Although, as Wujcik said, “We still need to learn what over-
expression really means.” What is known is that “both normal and 
cancer cells overexpress EGFR, and that overexpression can lead to 
abnormal growth, inhibition of apoptosis, and metastases.” 

Clinical Research
“Cetuximab may be the single most active drug that we have in 

colorectal cancer,” said Leonard Saltz, MD, a leader in colorectal 
cancer research and the lead investigator on several cetuximab 
protocols. Cetuximab is a chimeric (human–mouse) monoclonal 
antibody that binds to EGFR and blocks the binding site of this 
receptor on the cell surface. Saltz said that he believes that CPT-
11 and cetuximab is an acceptably safe regimen, with grade 3–4 
toxicities of diarrhea (22%), neutropenia (14%), nausea (9%), and 
fatigue (6%). The partial response rate, as reported by an indepen-
dent radiology review committee, was 22.5%, with an additional 
7% achieving stable disease. Saltz reported that rashes occurred in 
75% of all cases, and approximately 12%–15% of the rashes were 
grade 3 in most studies. 

“[The rash] looks like acne, but it’s not,” cautioned Saltz. “If you 
treat it with drying agents, it will get worse.” Response appears to 
be a function of skin rash, with 29% of research participants with a 
rash responding to the cetuximab and CPT-11, and only 3% without 
a rash responding. Saltz indicated that a genetic predisposition may 
cause people’s skin and tumor to be responsive to therapy. 

In Europe, a confirmatory study, widely known as the “Bond” trial, 
was done with a 2:1 randomization of 300 patients with metastatic 
colorectal cancer to cetuximab plus CPT-11 or to cetuximab alone. 
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The study demonstrated a 22.9% response rate for combination 
cetuximab plus CPT-11 and 10.8% response rate for cetuximab 
alone (Cunningham et al., 2004). 

Saltz explained that he now feels that the entry criteria that 
required people to have documented EGFR expression on tumor 
sample by immunohistochemistry (IHC) were, in retrospect, an 
error, as current data suggest that the IHC EGFR test has no predic-
tive value. Studies have found no trend toward increased activity 
with EGFR expression (Cunningham, 2003; Saltz, 2004). Recently 
Saltz’s group (Chung et al., 2005) retrospectively reviewed the 
charts of all patients treated with cetuximab at their institution in 
the first 3 months of commercial availability of cetuximab. Using the 
pharmacy computer records, they identified 16 cetuximab-treated 
patients (14 with cetuximab plus irinotecan and 2 cetuximab alone) 
who were EGFR negative and there was a 25% response rate. Saltz 
concluded that there is no medical basis for ordering the test, since 
the test does not predict who is or is not likely to respond. He did 
note, however, that the label for cetuximab does specifically state 
that the drug is approved for EGFR (+) patients. It is not known if a 
lack of EGFR testing or a negative EGFR test will result in reimburse-
ment issues for the patient. 

Nursing Management of EGFR-Targeted Therapies
Melodie Thomas, BSN, RN, OCN®, CCRP, presented key consid-

erations for cetuximab administration. Cetuximab is given weekly 
with the first dose, the loading dose of 400 mg/m2 given intrave-
nously over two hours. The subsequent weekly doses of 250 mg/ 
m2 are infused over an hour. The monoclonal antibody should not 
be administered as an IV push or bolus, and the infusion rate should 
not be more than 5 ml/min. A 22-micron filter, placed as proximal 
to the patient as possible, is recommended. Premedication with an 
H1 antagonist, such as 50 mg IV diphehydramine to prevent infu-
sion reactions, is recommended. Some clinicians use H2 blockers 
and corticosteroids with the loading infusion dose, because 90% of 
the severe reactions happen with the first dose. After cetuximab is 
given, the line should be flushed with normal saline and the patient 
should be monitored for an hour post-infusion. Figure 1 provides 
guidelines for managing infusion reactions.

Thomas stressed the importance of being prepared for an infusion 
reaction; be sure to have appropriate medical therapy including 

epinephrine, corticosteroids, antihistamines, bronchodilators, and 
oxygen. Because the half-life of monoclonal antibodies is long, she 
advised that nurses have enough pharmaceutical stock on hand. 
Baseline vital signs are taken before therapy, and then are only 
repeated if the patient becomes symptomatic with a reaction. Stan-
dard operating procedures facilitate proper management of severe 
and life-threatening emergencies. Thomas reported that severe 
emergencies happen in 2–3 out of every 1,000 patients. 

Anecdotal evidence exists regarding eight people who were 
successfully desensitized through a regimen that administers 
cetuximab at 25% of the dose over four times as long infusions. 
For example, if the first reaction happened with the first dose, the 
subsequent desensitization dose would be 100 mg over 8 hours. 
If successful, the next dose would be increased by 25% and the 
time decreased by 25%. Thomas reported that plans are under 
way to evaluate this regimen more thoroughly.

The face, scalp, upper back, and chest rash associated with 
cetuximab is a sterile rash that usually occurs 1–3 weeks after the 
start of therapy, with the worst at week 3–4 and improvement at 
week 5. Figure 2 provides some management tips.

Another adverse event unique to cetuximab is painful paro-
nychial inflammation with swelling of the lateral nail folds of the 
toes and fingers. This occurs in 14% of the people who receive 6 
or more doses. Local treatment includes dressings and antiseptics. 
If fissuring occurs, consider liquid cyanoacrylates (e.g., liquid band 
aid, instant glue). Thomas advised that patients keep their hands 
and feet well moisturized. 

—Reporting by Barbara A. Biedrzycki, AOCN®, CRNP
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Figure 1. Management of Infusion Reactions
Grade 1 or 2 Infusion Reaction
• Reduce infusion by 50% (use reduced rate for future infusions).
• Monitor closely.
• Provide medical management of signs and symptoms.

Grade 3 or 4 Infusion Reaction
• Immediately and permanently stop infusion.
• Begin IV fluids.
• Obtain vital signs.
• Provide medical management of signs and symptoms.
• Institute emergency interventions and/or hospitalization.

Figure 2. Care and Management 
of Cetuximab-Associated Rash

• Use mild soap.
• Avoid sun, heat, and humidity.
• Use water-based cosmetics (if desired).
• The benefit of topical retinoid and steroid creams is unknown.
• If rash appears infected with yellow/brown crust, oozing pus, or 

sudden change in appearance, start antibiotics (e.g., topical or 
systemic clindamycin, tetracycline, monocycline, doxycycline).
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Targeting VEGF and EGFR Pathways: 
Translating Science Into Clinical Practice

TARGETED THERAPIES

AT A GLANCE

SCIE NTIFIC ADVANCE S IN LAB ORATORY RE SE ARCH HAVE LE D TO THE

DE VE LOP M E NT OF ANTICANCE R AGE NTS WITH UNIQUE M E CHA-

NISM S OF ACTION, WHICH ARE NOTAB LY DIFFE RE NT FROM TRADI-

TIONAL CHE M OTHE RAP Y AND IM M UNOTHE RAP Y AGE NTS. THIS

SE SSION FOCUSE D ON THE RATIONALE FOR TARGE TING M ULTIP LE

P ATHWAY S, THE USE OF ANTI-VASCULAR E NDOTHE LIAL GROWTH FAC-

TOR AGE NTS AND E P IDE RM AL GROWTH FACTOR RE CE P TOR INHIB I-

TORS, AS WE LL AS ASSOCIATE D NURSING M ANAGE M E NT.

“Targeting VEGF and EGFR Pathways: Translating Science 
Into Clinical Practice” was held on Thursday, April 28, 
2005, at the Peabody Orlando Hotel in Orlando, FL.

Chair & Presenter: Laura S. Wood, RN, MSN, OCN®,
Renal Cancer Research Program Coordinator, Experimental 
Therapeutics Program, Cleveland Clinic Cancer Center, 
Cleveland, OH

Presenters: Alan B. Sandler, MD, Associate Professor of 
Medicine, Division of Hematology/Oncology, Vanderbilt 
University Medical Center, Nashville, TN; Paula 
Muehlbauer, MSN, RN, OCN®, Clinical Nurse Specialist, 
Surgical Oncology/Immunotherapy, National Institutes of 
Health, Bethesda, MD 

This session was supported by an unrestricted 
educational grant from Genentech BioOncology and OSI 
Pharmaceuticals.

“We know that malignant transformation and cell progression 
occur through a variety of processes,” began Laura S. Wood, RN, 
MSN, OCN®, introducing her presentation on tumor angiogen-
esis and the role of vascular endothelial growth factor (VEGF) 
and epidermal growth factor receptor (EGFR). “Angiogenesis . . 
. is a result of induction and increased secretion of angiogenesis 
factors from within the tumor cell, within the tumor itself, and 
within the tumor microenvironment. There is also downregula-
tion of the angiogenesis inhibitors,” Wood said, explaining this 
dual process. 

Tumor hypoxia is a key stimulator of initiating angiogenesis, the 
process by which tumors create their own blood supply. Wood 
explained that the only way for tumors to grow larger is through 
the process of angiogenesis, and through that process, leaky 
blood vessels facilitate the migration and movement of tumor 
cells through local, regional, and distant metastasis.

Endothelial cells go through a variety of changes for the an-
giogenesis process to be complete. “One of the primary actions 
that occurs is that the endothelial cells must migrate through 
the capillary basement membrane towards the stimulus. That 
occurs as a result of the matrix metalloproteinase that degrades 
the extracellular membrane and extracellular matrix, allowing 
endothelial cell migration to occur. The cells then proliferate 
and form new capillary tubes, ultimately developing vasculature 
and assisting with the survival of tumor cells. VEGF plays a key 
role in stimulating and maintaining the process of angiogenesis,” 
Wood reported. 

Tumor hypoxia is only one of the many known upstream 
activators of angiogenesis. Other upstream activators include 
pro-angiogenic growth factors like ß-FGF and EGFR, oncogenes 
like VHL and Bcl-2, and low pH. 

VEGF-A, a member of the VEGF family, is the primary ligand 
responsible for angiogenesis and the target of bevacizumab. The 
ligand VEGF-A can bind with two of the three VEGF receptors. 

VEGFR-1 (Flt-1) is thought to mediate endothelial migration with 
activation of the downstream signaling . VEGFR-2 (KDR, Flk-1), 
which mediates the proliferative activities of VEGF, enhances 
vascular permeability, making blood vessels leaky. This allows 
additional migration to occur and enhances endothelial cell sur-
vival (Dvorak, 2002; Ferrara, Gerber, & LeCouter, 2003). Wood 
said that the goal of the anti-VEGF therapy is to normalize the 
tumor vasculature by blocking the VEGF or the VEGF receptor. 
This leads to apoptosis of the endothelial cells, decreased vessel 
permeability, microvessel density, and changed permeability, 
which allow therapies to be more effective. 

“By increasing the oxygen tension, you’re stabilizing the vas-
culature. The leaky tortuous vessels that are not stable become 
even more unstable and fall apart so what you have left is a more 
stable vasculature, allowing more effective and more consistent 
administration of cytotoxic agents to the tumor,” Wood said.

VEFG is not the only targeted stimulus of angiogenesis. EGFR 
regulates the cellular processes of cell proliferation, repair, and 
survival. The receptor activation initiates a variety of signaling 
pathways within the cell leading to changes of stimulation of 
processes within the nucleus. Through the downstream signaling 
of the EGFR pathway, stimulation of the production of pro-an-
giogenic factors stimulates the production of VEGF and matrix 
metalloproteinase that cause the leaky vessels. 

Because multiple pathways stimulate angiogenesis, a combina-
tion approach to inhibit the process seems logical. Figure 1 shows 
the rationale for combination strategies to inhibit VEGF and 
EGFR. Wood summarized, “The ultimate goal is dual inhibition 
of both the EGFR and VEGF signaling pathways.”
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Clinical Research: Targeting Angiogenesis
Alan B. Sandler, MD, presented recent data on several agents 

that target angiogenesis. Hurwitz et al. (2004) found that when 
bevacizumab was added to combination irinotecan, fluorouracil, 
and leucovorin (IFL) for first-line therapy for colorectal cancer 
(CRC), a significant difference was found in the mean survival 
time of 20.3 months compared to IFL alone. Second-line therapy 
for CRC showed a significant 12.5 months mean survival time 
when bevacizumab was added to combination fluorouracil, 
leucovorin, and oxaliplatin (Giantonio et al., 2005). 

Sandler shared data from a recent Eastern Cooperative On-
cology Group study that tested paclitaxel and carboplatin alone 
and with bevacizumab. “There is a lot of data to suggest that by 
blocking angiogenesis, it should work across all tissue types, all 
types of malignancies, because the concept is not unique to any 
one particular malignancy. This is information that the concept 
is true,” he explained.

Anti-angiogenesis research with renal cell carcinoma (RCC) 
has shown significant activity of about a 40% response using 
SU-11248 in cytokine-refractory patients with RCC (Motzer et 

al., 2005). SU-11248 is a multitargeted agent including the same 
receptor and pathway that imatinib mesylate blocks.

Sandler also presented data from his research with Herbst  et 
al. (2005) in nonsmall cell lung cancer combining the erlotinib 
and bevacizumab. Erlotinib attacks the tumor cell itself, and 
bevacizumab attacks blood vessels. In addition, some overlap 
exists between the two because the tumor itself produces pro-
angiogenic factors such as ß-FGF and VEGF. By inhibiting both 
of these, researchers predicted additivity and potential synergy. 
Responses were seen in 8 out of 40 patients (20%) who were all 
previously treated. In other studies with erlotinib alone, a 10% 
response rate would be expected. Most had stable disease (26/40), 
and no unusual side effects were seen. Progression-free survival 
was 7 months, and median overall survival was 12.6 months. This 
population, if untreated, would be expected to experience about 
a 4-month survival, and, with chemotherapy or erlotinib alone, a 
7-month survival. Sandler cautioned that although positive, ran-
domized control studies are needed to confirm these results. 

Nursing Management 
“There is no good evidence-based practice about how to 

manage these side effects,” said Paula Muehlbauer, MSN, RN, 

OCN®. “Most of the management is intuitive and based on best 
practice guidelines.”

Muehlbauer said that premedication is needed before ad-
ministration of cetuximab. Infusion reactions are a possibility 
because it is a chimeric monoclonal antibody. In fact, 90% of 
the severe reactions occur with the first dose. Although mild to 
moderate rashes are the most common side effect (75%–85%) 
of the tyrosine kinase inhibitors, diarrhea is the major dose-limit-
ing toxicity. Grade 1 or 2 diarrhea may occur in the first three 
weeks of therapy. In addition to assessing baseline bowel habits 
and changes, nurses need to check medications, review diet, 
encourage hydration, and follow laboratory values. 

Muehlbauer said that to keep patients from stopping treatment 
early, nurses need to teach them that skin rashes associated with 
EGFR inhibitors are common. About 90% of the rashes occur in 
the first 2–3 weeks of therapy on the above-the-waist areas, usu-
ally the face, chest, and upper back. Muehlbauer said that some 
evidence suggests that rashes may be correlated with improved 
outcomes. The Grade I asymptomatic maculopapular rash is an 
inflammatory reaction and not acne, rosacea, or an allergic reac-
tion. Muehlbauer stressed that rash is mediated by neutrophil 
inflammatory CD-11 myeloid cells. 

Prior to administering bevacizumab, Muehlbauer recommend-
ed that nurses assess blood pressure, infusion-related symptoms 
from prior infusion, symptoms occurring since the last infusion, 
and changes in prescribed or over-the-counter medications. Ad-
verse events associated with bevacizumab include hypertension, 
arterial thromboembolic events, bleeding/epitaxis, gastrointesti-
nal perforation, wound-healing complications, infusion-related 
symptoms, and proteinuria. 

Muehlbauer recommended that nurses educate patients on 
the differences between chemotherapy and targeted therapy and 
about reporting symptoms early for the best intervention. 

—Reporting by Barbara A. Biedrzycki, AOCN®, CRNP
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Figure 1. Rational for Combination Strategies 
to Inhibit VEGF and EGFR

• Focus on different targets
• Biological heterogeneity of tumor necessitates multi-target 

approach
• Lack of cross-resistance
• Lack of myelosuppression allows full doses of both agents
• Potential additive effects 
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The Advent of Oral Oncology Agents: 
Changing Paradigms in Nursing Management

CANCER TREATMENTS

AT A GLANCE

The latest developments in clinical research are dem-

onstrating that oral targeted therapies are not only more 

effective fighting different types of cancers, but do so 

with a more favorable safety profile. As standard treat-

ment paradigms shift from IV and radiation therapies to 

oral agents, healthcare providers must address a new set 

of challenges, including compliance, adverse events, and 

maintaining patient communication. This session offered 

information about specific oral agents and their use in 

managing a variety of cancers. 

“The Advent of Oral Oncology Agents: Changing Paradigms 
in Nursing Management” was held on Thursday, April 28, 
2005, at the Peabody Orlando Hotel in Orlando, FL.

Presenters: Monica Davey, RN, BSN, MEd, MBA, Clinical 
Research Coordinator, Protocol Management Office, Fox 
Chase Cancer Center, Philadelphia, PA; Mary Beth Rios, 
RN, Research Nurse Supervisor, University of Texas, M.D. 
Anderson Cancer Center, Houston; Denise K. Reinke, 
APRN, BC, AOCN®, Nurse Practitioner, Sarcoma Program, 
Administrative Director, Sarcoma Research, University 
of Michigan Comprehensive Cancer Center, Ann Arbor; 
Donna Adams, RN, BSN, OCN®, Nurse Clinician, Duke 
University Medical Center, Durham, NC

This session was supported by an unrestricted 
educational grant from Novartis Oncology.

In the past several years, a number of new oral antineoplastic 
agents, including several new classes of drugs, have become 
commercially available. Oral agents offer patients many advan-
tages, not the least of which is convenience (see Figure 1). 

An important group of agents that have been developed are the 
small molecules that target tyrosine kinase and inhibit its function. 
Some tyrosine kinases are found in the intracellular domain below 
the cell membrane. A sequence of events occurs in the extracel-
lular domain including ligand binding with the epidermal growth 
factor receptor (EGFR) and dimerization of EGFR. Phosphoryla-
tion or the transfer of a phosphate molecule from adenosine 
triphosphate to tyrosine by tyrosine kinase follows, and energy 
is transferred, which results in a cascade of intracellular events 
that promote DNA transcription, RNA translation, and protein 
production. This sequence of events occurs in all cells, but, in 
malignancies, the normal reproductive controls are dysregulated, 
resulting in the overexpression of ligands and growth factor re-
ceptors, mutation of receptors, and other abnormalities. Tyrosine 
kinase inhibitors (TKIs) interfere with the binding of the phosphate 
group, thereby interfering with signal transduction (Tibes, Trent, 
& Kurzrock, 2005). 

The Food and Drug Administration (FDA) has approved erlotinib 
for use in locally advanced or metastatic non-small cell lung cancer 
(NSCLC) after relapse following at least one prior chemotherapy 
regimen (Pao & Miller, 2005). Common side effects include ac-
neiform rash and diarrhea. Other side effects include headache, 
mucositis, neutropenia, anemia, and hyperbilirubinemia. Gefitinib 
also is approved for NSCLC as a third-line therapy. Serious side 
effects include diarrhea, which responds to loperamide, and rare 
ocular toxicities. Common side effects include anorexia, nausea, 
vomiting, acne, dry skin, itching, and asthenia. Both erlotinib 

and gefitinib may cause interstitial lung disease (Onn, Tsuboi, & 
Thatcher, 2004). 

Imatinib inhibits multiple tyrosine kinases and has activity in 
both chronic myelogenous leukemia (CML) and gastrointestinal 
stromal tumors (GIST) (Deininger, O’Brien, Ford, & Druker, 2003; 
Verweij et al., 2004). Fluid retention is a common side effect, in-
cluding superficial periorbital swelling and extremity swelling. It is 
irritating to the gastrointestinal (GI) tract, causing nausea, diarrhea, 
dyspepsia, and flatulence. Other side effects include fatigue, my-
algias, rash, pain, headache, bleeding, bone marrow suppression, 
increased liver function tests, thin skin, and easy bruising. 

SU011248, another TKI, is still in clinical trials for the man-
agement of a variety of malignancies including GIST. Fatigue is a 
common side effect. Other side effects include rash, yellowness 
of skin or sclera, arthralgia, headache, and edema. GI side ef-
fects occur, as does bone marrow suppression. Patients must be 
monitored for hypertension. AMG 706 produces many of the 
same side effects and is also in clinical trials.

Chronic Myelogenous Leukemia
CML is a malignant disorder of the hematopoietic stem cells 

caused by a translocation of the long arm of chromosome 9 and 
the short arm of chromosome 22. The bcr region of chromosome 
22 fuses with the abl gene on chromosome 9 and produces a fu-
sion protein bcr-abl (Sawyers, 1999). This translocation is known as 
the Philadelphia chromosome and is a characteristic of CML. 

CML treatment includes allogeneic stem cell transplant, which 
is the only potentially curable therapeutic modality. Unfortunately, 
many patients are not transplant candidates. For these patients, op-
tions include interferon-α alone or with cytarabine. Although using 
both drugs together results in a higher response rate, interferon is 
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Figure 1. Oral Agents: Advantages and Disadvantages

Advantages
• Convenient and less disruptive to “normal” life
• No need for IV access
• No need to come to the office or clinic for treatments
Disadvantages
• Poor reimbursement
• Drug-drug interactions 
• Increased patient responsibility regarding compliance, safety, 

and side effect identification and management and increased 
provider responsibility with patient education

difficult for patients to tolerate, and adding cytarabine increases 
the toxicity profile of the regimen (Guilhot et al., 1997). 

A new approach to the management of CML is the use of the 
TKI imatinib mesylate. This agent has been studied in all phases 
of CML (Kantarjian et al., 2004; O’Brien et al., 2003; Sawyers et 
al., 2002). Imatinib has been demonstrated to produce superior 
response rates compared to interferon with cytarabine as first-line 
therapy for newly diagnosed patients (O’Brien et al.). Grade 3/4 
toxicities included neutropenia, thrombocytopenia, anemia, and 
elevated liver function tests. Patients may develop drug resistant 
disease because of gene amplification, overexpression, and ad-
ditional mutations. Research is ongoing to find new agents for 
patients who develop imatinib mesylate resistant disease. Two 
new agents that may be promising are AMN 107, a TKI, and BMS-
354825, a bcr-abl kinase inhibitor. 

Gastrointestinal Stromal Tumors
GIST is a type of GI sarcoma and may be found in any por-

tion of the GI tract, but is most common in the stomach. Tumors 
frequently metastasize to the liver and spread locally within the 
abdominal cavity. Symptoms may include pain and discomfort, 
bleeding, anemia, anorexia, nausea, weight loss, fatigue, and 
other GI complaints. Acute intraperitoneal bleeding of GI perfo-
ration may occur (Miettinen, Sarlomo-Rikala, & Lasota, 1999). 

The receptor tyrosine kinase that plays an important role in GIST 
is called KIT. KIT, a proto-oncogene, is a normal constituent of the 
cell and is involved normal functions in hematopoiesis, skin pig-
mentation, fertility, and motility of the GI tract (Beghini et al., 2001). 
Mutated KIT promotes proliferation and is anti-apoptotic. It is con-
stitutively activated and increases cell survival (Hirota et al, 1998). 
Imatinib mesylate inhibits KIT function (Verweij et al., 2004). 

Traditional therapy of GIST has been surgical resection. The 
discovery that imatinib mesylate is effective therapy for GIST has 
changed the management of this disease. Blanke et al. (2004) dem-
onstrated the effectiveness of imatinib mesylate in this population. 

Nursing Issues
Oral therapy requires patient compliance for optimal thera-

peutic outcomes. A number of myths about oral therapy and its 
compliance complicate treatment, including concerns that oral 

agents may be less effective. A number of advantages and disad-
vantages are associated with oral therapy, and noncompliance 
with treatment is a major concern (see Figure 1). 

Nurses need to proactively educate patients about maintaining 
continuous daily dosing and how to manage side effects. Patients 
who stop or interrupt therapy risk disease progression. Early, 
frequent, and consistent patient education is needed. Patients 
need reinforcement of teaching at each opportunity to enhance 
compliance. Nurses must actively involve patients in their treat-
ment so they can take ownership of their medication regimen to 
enhance compliance and communication. Education includes 
oral and printed patient educational materials and should include 
drug, dose, schedule, how to take the medication, side effects 
and their management, and drug safety. Using a team approach 
and making the patient an important member of the team will 
help enhance patient outcomes.

—Reporting by Jeanne Held-Warmkessel, MSN, RN, AOCN®, APRN, BC
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Breast and Colorectal Cancer Treatment for the 21st Century: 
What the Nurse Needs to Know

CANCER TREATMENTS

AT A GLANCE

Breast cancer is the second leading cause of cancer death 

in women, and colorectal cancer is the second leading 

cause of cancer death in men. IV fluoropyrimidines have 

been the mainstay of treatment for decades. Taken in an 

oral version, fluoropyrimidines become a more patient-

controlled option. Any such home-based therapy requires 

more in-depth patient education and communication. 

New treatment options are being developed and imple-

mented that create a more significant and pivotal role for 

nurses in the clinical oncology team. This symposium 

offered practice information for nurses involved in direct 

patient education and symptom management.

“Breast and Colorectal Cancer Treatment for the 21st 
Century: What the Nurse Needs to Know” was held on 
Thursday, April 28, 2005, at the Peabody Orlando Hotel 
in Orlando, FL.

Presenters: Susan H. Moore, RN, MSN, CNP, AOCN®,
Nurse Practitioner, Rush Presbyterian Medical Center, 
Chicago, IL; Lowell Anthony, MD, Associate Professor of 
Medicine, Louisiana State University, New Orleans; Elaina 
M. Gartner, MD, Assistant Professor of Medicine/Oncol-
ogy, Wayne State University, Detroit, MI

This session was supported by an unrestricted 
educational grant from Roche Oncology.

Novel Agents in the Treatment of Breast Cancer
“Intravenous chemotherapy was the preferred route of drug 

administration for treating breast cancer for decades, as it was 
believed to be more effective in controlling the rapid doubling 
times of tumors,” stated Elaina M. Gartner, MD, beginning this 
session with an historical overview of treatments for breast 
cancer. She explained that in patients who receive bolus an-
ticancer treatment, as tumors shrink, regrowth rates increase. 
This “accelerated repopulation” after bolus treatment may be 
a key resistance mechanism (Davis & Tannock, 2000). Davis 
speculated that continuous chemotherapy may be better than 
bolus chemotherapy. He also suggested combining cytotoxic and 
cytostatic treatments like growth-factor antagonists.

Oral chemotherapy offers patients an alternative to continu-
ous infusion therapy. Patient convenience, the potential for less 
toxicity, and lack of availability of an IV equivalent also support 
the use of the oral route. Gartner explained that pharmacokinetic 
and pharmacodynamic studies have made physicians more com-
fortable with regard to the efficacy of oral agents.

Gartner said that oral cytotoxic therapy does not compromise 
cancer care. Novel agents are being developed as oral agents. 
These include “molecular-targeted” agents, such as tyrosine ki-
nase inhibitors, and cytotoxics, including taxane, camptethecins, 
and navelbine.

Currently, capecitabine is the only oral, cytotoxic chemothera-
peutic agent approved by the Food and Drug Administration 
(FDA) as single-agent therapy for the treatment of metastatic 
cancer. Capecitabine is approved as monotherapy after anthra-
cycline and taxane failure, and in combination with taxotere 

in first- through third-line therapy for metastatic breast cancer. 
Capecitabine is a “prodrug,” a chemical precursor of another 
drug activated at the tumor site. It is given in its inactive form 
and does not activate until it comes in contact with fluorouracil 
in the tumor or normal tissue. Intratumoral enzymes convert the 
prefluorouracil metabolite into 5-flourouracil (5-FU) and reduce 
the metabolite in normal tissue.

Gartner shared information from several studies that demon-
strated the effectiveness of capecitabine and its relatively low 
toxicity profile (Blum et al., 1999; O’Shaughnessy et al., 2002). 
She also shared interim results from a trial in the Republic of 
Korea that indicate improved outcomes with docetaxel plus 
capecitabine over doxorubicin plus cyclophosphamide as pri-
mary therapy for stage II/III breast cancer. Gartner concluded that 
sequential capecitabine followed by a taxane is a highly effective 
and well-tolerated option for patients who are considered inap-
propriate for more intensive combination treatment.

Fluoropyrimidines in the Treatment of Colorectal Cancer
Lowell Anthony, MD, then provided information on the use 

of new agents in colorectal cancer (CRC). CRC is the third most 
commonly diagnosed cancer in the United States.

Currently approved agents for treatment of CRC include
• Cytotoxic agents: Fluoropyrimidines (5-FU ± leucovorin [LV], 

capecitabine), irinotecan, oxaliplatin
• Monoclonal antibodies: Cetuximab (anti-epidermal growth 

factor [EGF] that blocks EGF from binding to its receptor) and 
bevacizumab (antiangiogenic that works by neutralizing circu-
lating vascular epidermal growth factor)
Anthony shared information about the effectiveness of bolus 

versus continuous infusion in patients with CRC (Meta-Analysis 
Group in Cancer, 1998) as well as the effectiveness of first-
line oral capecitabine compared with bolus 5-FU/LV (Twelves, 
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2002). He noted that 
no significance was 
shown in stabi l iz-
ing disease, median 
time to progression, 
or months of over-
all survival. Twelves 
et al. concluded that 
the  two product s 
(capecitabine and 
5FU/LV) may be in-
terchanged without 

sacrificing efficacy. In another study (Douillard et al., 2000), first-
line irinotecan was superior to bolus 5-FU/LV in relative response 
and time to progression. Anthony shared the results of several 
other studies on oxaliplatin, capecitabine, and irinotecan (Cun-
ningham et al., 1998; Scheithauer et al., 2003; Shields, Zalupski, 
Marshall, & Meropol, 2004) and noted that “5-FU, capecitabine, 
oxaliplatin, and irinotecan all have activity in first- and second-
line settings. No compelling data exist to choose one sequence 
unless there are comorbidities such as preexisting neuropathy.” 
Studies are now evaluating the optimal regimens, sequencing, 
and combinations.

Oral Chemotherapy: A Nursing Perspective
Susan H. Moore, RN, MSN, CNP, AOCN®, said that nurses 

must emphasize education, managing side effects, modifying 
dosage, and assuring patient compliance with dosing at home. 
She identified key strategies for patient education and manage-
ment (see Figures 1 and 2).

Patient compliance involves availability and safety issues such as 
lack of availability in rural pharmacies or those outside of the re-
search setting. Nurses need to reinforce taking oral chemotherapy 
with water (not juice) and be sensitive to patients not reporting 
side effects and modifying doses because they want to continue 
chemotherapy rather than delay it until a side effect subsides.

Moore explained the difficulties that arise when a new drug 
is prescribed for off-label use. Insurance generally will not cover 
off-label use, and patients often cannot afford them out-of-
pocket. Patient assistance programs may be available but may 
take time to initiate, thus delaying or interrupting therapy.

She also explained that drug-drug interactions are different 
with oral versus IV agents and discussed areas requiring nursing 
attention in patients receiving capecitabine.
• Monitor patients for bleeding or deep vein thrombosis and 

phenytoin levels.
• Counsel patients about the potential for seizures when discon-

tinuing capecitabine therapy.
• Advise patients to avoid magnesium and aluminum hydrox-

ides and to not take any antacids within two hours of taking 

capecitabine, as antacids may decrease the drug’s absorption. 
• Tell patients to stop all vitamins while on chemotherapy to prevent 

potential drug interactions. Note that folic acid may increase 
gastrointestinal toxicity when taken while on capecitabine. 
Moore addressed common side effects of capecitabine, includ-

ing nausea and vomiting, stomatitis, mucositis, diarrhea, hand-foot 
syndrome (HFS), hyperpigmentation, neutropenia,  anemia, and 
fatigue. She also provided tips for dealing with these side effects, 
with emphasis on HFS or palmar-plantar erythrodysesthesia, 
which presents as erythematous palms or soles of feet, tingling, 
and increased sensation of warmth. Later signs include pain, loss 
of function, paresthesia, cracks in skin, and peeling skin. 

“HFS prevention is the best intervention,” noted Moore. 
Her tips for HFS 
prevention include 
use of skin emol-
lients and avoid-
ance of restrictive 
jewelry, socks, and 
shoes and walking 
barefoot or in loose 
sandals. Patients should use tepid water for bathing and use am-
monium lactate 12% lotion or cream applied topically twice daily 
in addition to skin emollients.

Moore emphasized that 75% of patients will have at least one 
dose modification during their course of capecitabine therapy. 
She advises making patients aware that dose modification should 
be anticipated. 

—Reporting by Angela D. Klimaszewski, MSN, RN
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Figure 1. Oral Chemotherapy: 
Patient Education Strategies

• Meet with the patient at the start of 
therapy.

• Provide written and verbal 
instructions.

• Make weekly phone contact with the 
patient during chemotherapy.

• Ensure contact with a physician or 
advanced nurse practitioner visit at 
the start of each cycle.

• Document all cycles on the 
chemotherapy flow sheet.

Figure 2. The 5 “R’s” of Oral 
Chemotherapy

• Right dose
• Review of education
• Regular patient contact
• Real-time management of side effects
• Remember to document administration
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Solving the Puzzle of Myelodysplastic Syndromes

HEMATOLOGIC DISORDERS

AT A GLANCE

Myelodysplastic syndromes (MDS) are a rare but serious 

group of disorders caused by abnormalities in the devel-

opment of blood cells. Primarily affecting people over 

age 70, about 15,000 new cases are diagnosed each year, 

with a median survival of 1–3 years. This session used 

two case studies to illustrate the challenges of diagnosing 

and managing MDS and its complications. Treatment op-

tions available to these patients were presented in detail.

“Solving the Puzzle of Myelodysplastic Syndromes” was 
held on Friday, April 29, 2005, at the Peabody Orlando 
Hotel in Orlando, FL.

Chair and Presenter: Jean Ridgeway, APN, MSN, AOCN®,
Advanced Practice Nurse —Adult Leukemia Program, 
University of Chicago Medical Center, Chicago, IL

Presenters: Laurie A. Lisak, MMS, PA-C, Associate Director, 
MDS Clinical Program, University of Massachusetts Medi-
cal Center, Worcester; Joan M. Latsko, MSN, CRNP, OCN®,
Clinical Coordinator—BMT/Hematology/Oncology Pro-
gram, Western Pennsylvania Cancer Institute, Pittsburgh

This session was supported by an unrestricted 
educational grant from Pharmion Corporation.

What Are Myelodysplastic Syndromes?
Myelodysplastic syndromes (MDS) are caused by a clonal 

disorder of hematopoietic stem cells and are characterized by 
hypercellular marrows, peripheral cytopenias, and cell function 
abnormalities. The clonal transformation is believed to occur at 
the level of the committed myeloid stem cell. MDS often leads 
to bone marrow failure, with the majority of patients experienc-
ing infection or bleeding, and 35%–40% of patients developing 
acute leukemia (Kurzock, 2002; Miller, 2000). 

Jean Ridgeway, APN, MSN, AOCN®, began this program with 
a discussion of hematopoiesis and the process of initiation, pro-
motion, and potential transformation of abnormal stem cells to 
MDS-related acute leukemia. Ridgeway explained that the exact 
etiology of MDS is unknown. However, prognosis varies based on 
primary versus therapy-related MDS (see Figure 1).

Patients with MDS often have vague symptoms, and, fre-
quently, the disease is initially identified incidentally with routine 
blood work. Patients may present with anemia, neutropenia, or 
thrombocytopenia. A peripheral blood smear will indicate mor-
phologic abnormalities. Making a specific diagnosis of MDS can 
be difficult, and Ridgeway explained that other causes should 
be eliminated as a misdiagnosis could lead to unnecessary or 
harmful treatment. Erythroid dysplasia from HIV, parvovirus 

infection, vitamin B12/folic acid deficiency, alcohol, medications 
and toxins, growth factor therapy, cytotoxic therapy, inherited 
diseases, and stress erythropoiesis must be eliminated before an 
MDS diagnosis can be made.

To diagnose MDS, bone marrow cellularity must be assessed. 
Key indicators are ringed sideroblasts and excess blasts. The de-
fining characteristics of MDS are clones of immature cells with 
chromosomal abnormalities and a high rate of apoptosis in the 
bone marrow, causing cytopenias.

Ridgeway shared the specific cytogenic abnormalities of 
MDS (see Figure 2) and showed several chromosome workups 
demonstrating these abnormalities. The 5q- abnormality has the 
best prognosis while –7 and del(7q) offer the poorest prognoses 
(Greenberg et al., 1997). 

The French-American-British (known as FAB) Cooperative 
Group’s Classification system for determining risk and survival 
time associated with cytogenic abnormalities has been in use for 
about 20 years. In the 1990s, the World Health Organization 
Classification of MDS came into use. More recently, the Inter-
national Prognostic Scoring System (IPSS) was developed. This 
system assigns a score based on summed totals of cytogenetic 
finding, extent of cytopenias, and marrow blasts. This system is 
now most commonly used to predict risk. 

Because of the overall poor prognosis for patients with MDS 
combined with the generally advanced age of patients, aggressive 
therapy is not the common course of treatment. The exception is 
younger patients who may benefit from allogeneic hematopoietic 
stem cell transplant.

Case Studies: Low- and High-Risk Patients
Laurie A. Lisak, MMS, PA-C, shared a case study of a 63-year-

old Caucasian female experiencing fatigue with a normal blood 
profile except for an elevated platelet level of 490,000 (150,000–
400,000 is the normal range). Her hematology workup revealed 

Figure 1. Etiology of Myelodysplastic Syndromes

Primary/de novo Myelodysplastic Syndromes
• Initiating event(s) are unknown.
• About 50% have cytogenetic abnormalities.
• 25%–30% progress to acute myeloid leukemia (AML).

Therapy-Related Myelodysplastic Syndromes
• Alkylating agents are most common.
• 90% have cytogenetic abnormalities.
• About 70% progress to AML.

Note. Based on information from List, Sandberg, & Doll, 2004; Olney 
& LeBeau, 2002; Thirman & Larson, 1996.
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65% cellularity, dyserythropoiesis, megakaryocytic proliferation, 
4% myeloblasts, 17% ringed sideroblasts, and cytogenetics of 
46,XX,5(q31q33)[18]/46,XX[2]. Lisak called this a “classic case.” 
The patient was diagnosed with refractory anemia with ringed 
sideroblasts (RARS). This is a low-risk category with 50% of pa-
tients surviving more than five years. The recommended treat-
ment was observation with monthly complete blood count and 
bone marrow biopsy in six months. As the case progressed, the 
patient’s platelets continued to rise and her hemoglobin levels 
dropped. Symptoms of profound anemia resulted in the initiation 
of supportive care with red blood cell transfusions and growth 
factor therapy. The patient remained stable for six years. 

The patient’s platelets eventually rose to 800,000, and she 
then was considered for additional treatment. In this instance, 
one potential treatment was thalidomide, an anti-angiogenic 
and tumor necrosis factor inhibitor. Lenalidomide, a deriva-
tive of thalidomide, was another option. This agent does not 
appear to produce the same neurologic side effects associated 
with thalidomide (Bhalla & List, 2004; List et al., 2005). The 
case study continued with the patient developing an excess 
of ferritin. Lisak explained the use of deferoxamine mesylate 
to address the iron overload and, once resolved, the need for 
ongoing observation.

Joan M. Latsko, MSN, CRNP, OCN®, shared a case study of a 
patient with a poorer prognosis, that of an older patient (age 70) 
with comorbidities whose cytogenetics reveal a deleted 7 in all ob-
served cells. A diagnosis of refractory anemia with excessive blasts 
in transformation (RAEB-t) was made. The median survival is 10-18 
months. A high-risk patient, his IPSS score was greater than 2.5.

Latsko explained that this patient had a number of options 
from which to choose, including supportive care, treatment with 
decitabine, and treatment with azacitidine. The patient started 
azacitidine at 75 mg/m2 subcutaneously in 3 injections, daily for 
7 days, every 28 days with premedication with granisetron and 
weekly blood labs.

The patient developed a local skin reaction with erythema and 
irritation, which was resolved with careful monitoring and injection 

into areas with more subcutaneous fat. Later, the patient presented 
with upper respiratory flu-like symptoms, which required deferral 
of azacitidine therapy and treatment with an antibiotic. 

After another bone marrow evaluation, the disease had pro-
gressed. Latsko said that a number of treatment options would 
be available, including increased azacitidine therapy, clinical trial 
with lenalidomide, gemtuzumab ozogamicin, or arsenic trioxide. 
She then reviewed the doses and considerations for these treat-
ments. Although this patient experienced some additional com-
plications, he was able to maintain a good performance status 
and satisfying quality of life five years postdiagnosis.

Future Treatment Options
As demonstrated through these case studies, MDS does not 

have a simple disease progression with any one clear treatment. 
Ridgeway returned to the podium to provide some conclusions 
about putting the pieces together. She emphasized that treatment 
must be individualized and that observation and best supportive 
care are common treatment directions. Age and performance 
status are important parts of the treatment decision. 

Ridgeway shared information about some investigational thera-
pies as well. Antiangiogenic compounds such as CC503, bevaci-
zumab, and receptor tyrosine kinase inhibitors as well as selective 
cytokin inhibitory drugs, immunomodulation antithymocyte 
globulin, organic thiols, differentiating agents, farnesyl transferase 
inhibitors, TLK199, and decitabine are all undergoing trials to de-
termine their role in treatment and management of MDS. 

Although MDS remains complicated and difficult to treat, 
many promising new therapies are on the horizon. Of these, 
Ridgeway said that methylation inhibitors show great promise.

“Methylation inhibitors are the only agents shown to be su-
perior to best supportive care in a randomized trial,” Ridgeway 
explained. “These agents may change the natural history of MDS 
and create a new management paradigm.”

—Reporting by Anne Snively, BS
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Figure 2. Cytogenetic Abnormalities Associated 
With Myelodysplastic Syndromes

• Cytogenetic abnormalities are found at diagnosis in 40%–
60% of patients with de novo and 90% of patients with 
therapy-related myelodysplastic syndromes (MDS).

• Cytogenetic abnormalities are important in diagnosis, 
prognosis, and discovery of pathogenesis.

• Loss of cytogenetic material is most common; balanced 
translocations are uncommon.

• No abnormality is completely specific to MDS, although 
some unique clinicopathologic correlations do exist.

Note. Based on information from Olney & LeBeau, 2002.
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SUPPORTIVE CARE

Nurses Improving Practice: 
Champions of Success in Symptom Management

SUPPORTIVE CARE

AT A GLANCE

This session used an interactive panel discussion format 

to identify strategies for nurses to operationalize evi-

dence-based symptom management in practice. Speak-

ers discussed how they changed outcomes in a large, 

institutional setting as well as in a smaller, community-

based practice. Emphasis was on the importance of 

collaboration for optimal results.

“Nurses Improving Practice: Champions of Success in 
Symptom Management” was held on Friday, April 29, 
2005, at the Peabody Orlando Hotel in Orlando, FL.

Chair & Presenter: Christopher R. Friese, RN, MS, 
AOCN®, Research Associate and American Cancer 
Society Pre-Doctoral Scholar, Center for Health Outcomes 
and Policy Research, University of Pennsylvania School of 
Nursing, Philadelphia

Presenters: Kelley Moore, RN, Vice President, Clinical 
Projects, Supportive Oncology Services, Inc., AIM 
Higher Initiative, Memphis, TN; Rebecca B. Donohue, 
NP, AOCN®, APNG, Nurse Practitioner, Acadiana 
Medical Oncology, Lafayette, LA; Kurt Tauer, MD, 
Medical Director, AIM Higher Initiative, The West Clinic, 
Memphis, TN; Loretta Schultz, Breast Cancer Survivor, 
Co-author: What Doctors Didn’t Tell Us: About Double 
Breasted Suits and Single Breasted Women

This session was supported by an unrestricted 
educational grant from Amgen, Inc.

Studies show that when a patient-centered team collaborates, 
patients receive better care (Friese, 2005). Christopher R. Friese, 
RN, MS, AOCN®, began this program by sharing the challenges 
of incorporating evidence-based symptom management into 
practice. Although preferred, collaborative, patient-centered 
care models are difficult to implement. He explained that data 
exist showing that patients want and expect better symptom 
management during cancer treatment for such symptoms as 
anemia, neutropenia, nausea, vomiting, diarrhea, constipation, 
depression, and anxiety. To improve symptom management, the 
speakers stressed that nurses can and need to take ownership for 
what they are doing—and to document those processes.

The speakers provided a primer on the genesis and early stages 
of establishing the AIM (Assessment, Information, and Manage-
ment) Higher initiative. The AIM project is a grant-sponsored 
quality improvement initiative involving 15 progressive community 
practices (see Figure 1). It is funded by a grant from Amgen, Inc. 
and sponsored by Supportive Oncology Services, Inc. (SOS), which 
was founded by the West Clinic, Memphis, TN. 

According to speaker Kelley Moore, RN, vice president of 
clinical projects for SOS, the goals of the AIM project include 
developing symptom champions (i.e., nurse, physician, practice 
administrator), developing resources (training, networking, and 
simple point-of-service electronic information exchange systems), 
improving management of targeted symptoms, establishing an 
improvement process, and developing centers of excellence in 
relation to symptom management.

Moore stressed that the initiative model includes a continuous 
loop of assessing, managing, and documenting the process of ad-
dressing a patient’s symptoms (see Figure 2). The framework of 
the project’s improvement process includes the steps of process 
analysis, quality improvement plan, and implementation.

Speakers reviewed preliminary data about the target symp-
toms. The data included risk assessment performed before 
the first chemotherapy cycle, documented assessments at the 

patient’s most recent physician/nurse practitioner visit, informa-
tion provided to symptomatic patients, and management of 
symptomatic patients.

Featured in the session were real-time surveying devices using 
electronic data-gathering pads for each session attendee. Attend-
ees answered questions about their perception of good work-
ing relationships with physicians or nurses at their worksite and 
whether they perceived the work environment as collaborative and 
supportive. The majority of session attendees responded positively 
that they had positive, collaborative relationships in practice.

AIM Higher Initiative Medical Director, Kurt Tauer, MD, elabo-
rated that any successful symptom management effort requires 
that nurses be the focal point. “If doctors told the truth, they can’t 
do anything without nurses,” he said. “You take care of people . 
. . not just patients. I champion the cause (AIM Higher initiative) 
so much.”

Speaker Rebecca B. Donahue, NP, AOCN®, APNG, emphasized 
that collaborative practice involves everyone. “Anyone can be 
champion,” she said. “Whoever steps up to the plate to take care 
of problems is a champion.”

The speakers presented an overview of change theory, with 
Friese presenting key components that breed success in health-
care delivery environments.
• Focus on patient satisfaction
• Presence of team champion
• Involvement of physicians
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SUPPORTIVE CARE

• Interprofessional education 
that fosters collaborative rela-
tionships with team members, 
including patients

• Mutual respect, trust, and value 
of team member abilities and 
expertise
Friese noted that reports of re-

forms in cancer settings are often 
descriptive, but not evaluative. He 
went on to offer seven strategies 
toward a systematic approach to change.
 1. When operationalizing a plan to improve care, nurses need 

to be proactive. Change starts from within. Nurses are in the 
best places to begin such changes. They have the skills. They 
have the data based on evidence in practice. 

 2. Any effort begins with the end in mind; thus, establish a 
mission statement and long-term goals. Each attendee was 
encouraged to complete an action plan toward a focused 
goal, including ranking priority steps in the plan and drafting 
a time line for measurable outcomes.

 3. Put first things first (i.e., assess actions based on the mission 
statement).

 4. Think win/win, anticipating mutual benefits to all involved, as in, 
“What’s in it for them?” (e.g., fewer phone calls at night, fewer 
inpatient admits for nausea and vomiting, decreased costs as-
sociated with intractable nausea and vomiting). 

 5. Seek first to understand, then be understood. This includes 
effective listening, understanding the perspective of all 

involved. Stakeholders in any change include the patients, 
physicians, and pharmacists, as well as the nurses. It is impor-
tant to listen so you know the barriers; know where everyone 
is coming from, how you can work through those toward 
delivering the best patient outcomes.

 6. Synergy—The whole is greater than the sum of the parts. 
Synergy is based on mutual trust and understanding.

 7. Evaluate and reflect throughout the process. Continue to 
document and review. (Covey, 2004).

The Patient’s Perspective
In 1996, Loretta Schultz was diagnosed with lobular breast 

cancer; in 1997, her condition advanced to Stage IV breast 
cancer. Since then, Schultz has relapsed 4–5 times and has gone 
through extensive treatment. She shared her perspective on be-
ing a patient and receiving care and her experience in managing 
symptoms from her treatment. 

Schultz explained that her symptoms changed dramatically 
over the course of treatment. Some of them were not addressed, 
such as sexuality. She also suggested that nurses be sensitive to 
the fact that most patients are afraid of chemotherapy and that 
they have many other things going on in their lives. She said that 
the whole family needs to be involved in care because symptoms 
affect the whole family, especially the children. Children may feel 
that they caused the symptoms. 

Schultz provided the following additional suggestions for nurses 
to help patients.
• Listen, listen, listen. Also listen to body language.
• Listen to how other patients handle side effects.
• Before a patient leaves, I beg of you, ask: “Is there anything 

else I can do for you?” At the end of day, you’ll feel good about 
what you do and what you can do for your patients.

—Reporting by Ellen Carr, RN, MSN, AOCN®

References
Covey, S.R. (2004). The 7 habits of highly effective people. New York: Free Press.
Friese, C.R. (2005). Nurse practice environments and outcomes: Implications for 

oncology nursing. Oncology Nursing Forum, 32, 765–772

Figure 2. AIM Initiative Outline
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Figure 1. AIM Higher Oncology Practicesa

• Arena Oncology, Great Neck, NY
• Cancer Center of Colorado Springs, Colorado Springs
• Central Georgia Hematology Oncology, Macon
• Eastern Connecticut Hematology Oncology, Norwich
• Hematology Oncology Centers of the Northern Rockies, 

Billings, MT
• Hematology Oncology, PC, Stamford, CT
• Kentuckiana Cancer Institute, Louisville, KY
• Northwest Medical Specialties, Tacoma, WA
• Oncology Hematology Group of South Florida, Miami
• Oncology Specialists, PC, Park Ridge, IL
• Pennsylvania Oncology Hematology Associates, Philadelphia
• South Carolina Oncology Associates, Columbia
• Southeastern Gynecologic Oncology, Atlanta, GA
• The West Clinic, Memphis, TN 
• Wilshire Oncology Medical Group, Rancho Cucamonga, CA
a As of April, 2005

Look for this program as a printed continuing education (CE) monograph in Fall 2005. 
The monograph will include additional tools and strategies for improving symptom management in your practice. 

Visit www.oesweb.com to access this and other CE programs from Oncology Education Services, Inc. 
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SYMPTOM MANAGEMENT

Clinical Cases in Advanced Non-Small Cell Lung Cancer—
Empowering Practice, Impacting Life

SITE-SPECIFIC CANCERS

AT A GLANCE

This session provided attendees with enactments of two 

advanced non-small cell lung cancer (NSCLC) case stud-

ies. The interactive event covered treatment options, 

symptom management strategies, and optimal nursing 

roles for active participation in treatment decisions and 

patient advocacy.

“Clinical Cases in Advanced Non-Small Cell Lung 
Cancer—Empowering Practice, Impacting Life” was held 
on Friday, April 29, 2005, at the Peabody Orlando Hotel 
in Orlando, FL.

Chair & Presenter: Dawn Stefanik, AA, MLT, RN, BSN, 
OCN®, Clinical Manager, Infusion Therapy Center, Cancer 
Center, Greater Baltimore Medical Center, Baltimore, MD

Presenters: Joseph Treat, MD, Vice Chairman, Department 
of Medical Oncology, Associate Medical Director of the 
Fox Chase—Temple Cancer Center, Philadelphia, PA; Lisa 
Hodges, RN, BSN, OCN®, Director of Nursing Education 
and Research, Comprehensive Cancer Center of Wake 
Forest, Winston-Salem, NC; Angela Gambino, RN, OCN®,
Clinical Nurse Coordinator, Washington University School 
of Medicine, St. Louis, MO

This session was supported by an unrestricted 
educational grant from Eli Lilly and Company.

Introduction to Empowerment
Empowerment is the process of helping people to discover 

and use their own innate ability to gain mastery over their disease 
condition (Funnell & Anderson, 2003). Dawn Stefanik, AA, MLT, 
RN, BSN, OCN®, began this program by inviting nurses to enlist 
their patients to be partners in care. 

“Communication is the most important skill to promote patient 
empowerment,” Stefanik said. She encouraged nurses to ask pa-
tients targeted questions and to correctly interpret their pat answer 
of “fine.” She noted that getting a patient to actively participate in 
his or her care planning is the key to patient empowerment.

Stefanik went on to identify five basic needs of patients: accept-
able quality of life; quality outcomes, like being able to attend a 
graduation or other social event; getting through treatment; a suc-
cessful treatment outcome or at least extending life with manage-
able side effects; and making informed decisions regarding care.

Stefanik guided nurses to reflect on their role in patient care. 
“How do you respond to patient needs? What do you, the oncol-
ogy nurse, have to offer? What kind of challenges do you face as 
a caregiver?” she prompted. Oncology nurses are advocates, re-
sources, and coordinators of care between multiple departments. 
They often are the only ones who discuss difficult subjects such as 
alternative treatment options and end-of-life issues with patients, 
and they are involved actively with educating patients, being com-
passionate and supportive, offering expertise in care and symptom 
management, and discussing available clinical trials. 

Case Study: Providing Empowerment and Coping Skills
PM is a 62-year-old, nonsmoking, female, retired factory 

worker. She was widowed two years ago and lives with her 87-
year-old mother with Alzheimer’s disease, 30-year-old daughter, 
and 8-year-old granddaughter. PM presented 11 months ago 
with fatigue and cough. She was diagnosed with bronchoalveolar 
subtype advanced non small cell lung cancer (NSCLC). First-line 
treatment with gemcitabine and carboplatin was initiated. PM had 
four cycles of therapy with stabilization of disease on subsequent 
computed tomography (CT) scans. A recent CT showed disease 

progression with an increase in both the size and number of nod-
ules. PM has been offered second-line therapy with erlotinib.

“Lung cancer is the leading cause of cancer-related death 
worldwide in men and women,” noted Joseph Treat, MD. “First-
line chemotherapy offers a modest survival advantage over best 
supportive care (BSC).” 

The treatment options for inoperable or unresectable, locally 
advanced, or metastatic NSCLC are chemotherapy and targeted 
(monoclonal antibody) therapy. Second-line therapies include 
docetaxel after failure of prior platinum-based chemotherapy, 
pemetrexed after prior therapy, and erlotinib after failure of at 
least one prior chemotherapy regimen. Phase III studies with 
docetaxel show a 10%–15% one-year survival compared to BSC. 
Gefitinib is third-line therapy after failure of both platinum-based 
and docetaxel chemotherapies (Pfister et al., 2004; Schrump et 
al., 2004).

Treat reviewed several studies that compared docetaxel, peme-
trexed, and erlotinib (Fossella et al., 2000; Genentech BioOncol-
ogy, 2004; Hanna et al., 2004; Kris et al., 2003; Shepherd et al., 
2000). A Phase III trial comparing erlotinib with placebo erlotinib 
showed one-year survival, median survival, and symptom man-
agement advantages. The Food and Drug Administration (FDA) 
approved erlotinib for treatment of NSCLC (Genentech BioOncol-
ogy; Shepherd et al.).

Stefanik explained that erlotinib is a tyrosine kinase inhibitor 
associated with epidermal growth factor receptor (EGFR). EGFR is 
expressed on the cell surface of both normal and malignant cells. 
Stefanik described erlotinib as a targeted treatment that blocks 
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SITE-SPECIFIC CANCERS

tumor growth by targeting HER/EGFR. She provided important 
administration and side effect information. 

According to Stefanik, the oncology nurse is in a position to 
empower PM by helping her cope with the situation, accept and 
find balance in her life, reevaluate her life’s priorities, and realize 
the importance of support from significant others.

Case Study #2: Providing Teaching and Communication Skills
AM is a 51-year-old, married, female who works full time and 

has three children, ages 21, 17, and 14. She has a 20 pack-year 
history of smoking for the last 34 years. AM experienced short-
ness of breath and right shoulder pain eight months ago that was 
diagnosed as stage IV advanced NSCLC. AM received four cycles 
of first-line therapy with docetaxel and carboplatin resulting in a 
partial response to therapy. A CT four months after completing 
chemotherapy revealed disease progression with growth of sev-
eral pulmonary nodules. AM has now been offered second-line 
therapy with pemetrexed.

When pemetrexed was compared to docetaxel in a phase III 
study of previously treated patients with stage III or IV NSCLC, 
9% achieved complete response or partial response, while 45% of 
patients in each arm achieved stable disease (Hanna et al., 2004). 
Hanna et al.’s study demonstrated that more than half of patients 
with advanced NSCLC will benefit from second-line therapy, and 
30% will live one year with either drug.

Treat explained that the only statistically significant (p<0.001) 
nonhematological toxicity experienced by patients was alopecia 
(pemetrexed 6%, docetaxel 37%) in the Hanna et al. (2004) study. 
Similarly, grade 3/4 neutropenia occurred in 40% of patients re-
ceiving docetaxel and 5% of patients receiving pemetrexed. Lastly, 

Treat reported a significant difference (p < 0.001) in the number of 
total hospitalizations as a result of febrile neutropenia (pemetrexed 
1.5%, docetaxel 13.4%) (Hanna et al.).

Treat summarized that pemetrexed and docetaxel as having 
similar efficacy, progression-free survival, and overall survival. How-
ever, pemetrexed has a more favorable toxicity profile (Hanna et 
al., 2004). As a result of this study, the FDA approved pemetrexed 
for second line therapy in NSCLC.

Stefanik provided information on the use of pemetrexed, a mul-
titargeted antifolate (antimetabolite). She also explained that AM’s 
personal feelings need to be addressed. AM will require extensive 
teaching regarding the dosing schedule of pemetrexed, complete 
with a calendar noting when to take premedications and supple-
ments. Stefanik stressed the importance of AM’s communication 
of her feelings and side effects to members of the healthcare team 
so appropriate measures may be taken. 

Stefanik summarized knowledge as a key to patient empow-
erment (see Figure 1). Patients can make informed decisions 
and feel in control when they are educated about their disease, 
treatment, and plan of care. Patients need to understand the 
prevention and treatment of side effects, as well as information 
about supportive care.

Stefanik encouraged nurses to empower their patients by an-
swering their questions, offering support and a positive attitude, 
and helping them to achieve the best quality of life as possible.

—Reporting by Angela D. Klimazsewski, MSN, RN
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Figure 1. Nursing’s Role in Empowering Patients
Areas of Patient Education
• Treatment regimen/plan of care
• Drug regimen
• Prevention and management side effects
• Supportive care

Goal of Knowledge
• Gives patients power
• Allows patients to make informed decisions
• Provides patients with a sense of control

Other Roles
• Address individual fears and concerns.
• Answer questions.
• Provide support and positive attitute.
• Help patients achieve best quality of life possible.
• Be a partner.
• Be an advocate.

Coming soon! Look for this program as a printed continuing education (CE) monograph in Fall 2005. 
Visit www.oesweb.com to access this and other CE programs from Oncology Education Services, Inc. 
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Got Bones? It Takes More Than Milk 
to Preserve Skeletal Health in Oncology Patients

SUPPORTIVE CARE

AT A GLANCE

This session provided an overview of normal bone metab-

olism and loss as it is affected by cancer therapy. Speak-

ers addressed risks associated with therapy for breast 

and prostate cancer, including appropriate assessment, 

patient education, screening, and treatment options that 

preserve skeletal health throughout the care continuum.

“Got Bones? It Takes More Than Milk to Preserve Skeletal 
Health in Oncology Patients” was held on Friday, April 29, 
2005, at the Peabody Orlando Hotel in Orlando, FL.

Chair & Presenter: Becca Hawkins, MSN, ANP, AOCN®,
Oncology Nurse Practitioner, St. Mary Medical Center, 
Walla Walla, WA

Presenters: Maureen Major Campos, RN, MSN, Clinical 
Nurse Specialist, Memorial Sloan Kettering, New York; 
Kristen Fessele, RN, MSN, AOCN®, Oncology Nurse 
Practitioner, The Cancer Institute of New Jersey, New 
Brunswick

This session was supported by an unrestricted 
educational grant from Novartis Oncology.

Pathophysiology of Bone Loss
Becca Hawkins, MSN, ANP, AOCN®, began this presentation 

by providing an overview of the pathophysiology of bone loss. 
“We never really have received education about what happens 
from day-to-day to normal bones.” The human body consists of 
206 bones, and the functions of those bones are mobility, protec-
tion, mineral metabolism and storage, and blood production.

Normal bone turnover is in constant equilibrium through break-
down/absorption (osteoclastic activity) and formation (osteoblastic 
activity) (see Figure 1). Osteoclasts, mediated by the parathyroid 
hormone, are cells that arise from the hematopoietic stem cell 
system and specialize in resorption of bone. Osteoblasts are re-
sponsible for bone formation and are derived from stromal cells. 

“People think that bones are hard, but they actually have a 
lacy architecture,” Hawkins explained. Normal bone turnover 
consists of four distinct phases. During resorption, osteoclasts 
break down bone minerals and matrix, creating an erosion cavity. 
In the reversal phase, mononuclear cells prepare surfaces for new 
osteoblasts to begin building bone. In formation, osteoblasts form 
a matrix to replace resorbed bone. Finally, a prolonged resting
period follows until a new remodeling cycle begins. 

Osteoporosis, defined as low bone mass and structural dete-
rioration of bone tissue, is a significant problem: about 28 million 
Americans are at risk for developing it; 80%  of these are women, 
and 20% are men (Levine, 1999). Factors associated with higher 
risk include ethnicity (Caucasian and Asian people have higher 
risk), gender (females have a greater risk than males), family his-
tory, small bone frame, smoking and alcohol intake, inadequate 
calcium intake, insufficient levels of vitamin D, lack of weight-
bearing exercise, and menopause. In addition, patients taking 
steroids for longer than three months (e.g., patients with asthma 
or multiple myeloma) are at high risk for osteoporosis. 

Patients with cancer may be at significant risk for developing 
osteoporosis prior to receiving cancer treatment. Further, bone loss 
is significantly accelerated in patients receiving cancer treatment 
(Maillefert et al., 1999; Shapiro, Manola, & Leboff, 2001). In a 

study of 27 breast cancer survivors, 22% of the participants had 
normal bone mass, 67% had osteopenia, and 11% had osteoporo-
sis (Gross, Ott, Lindsey, Twiss, & Waltman, 2002). Fractures cause 
increased morbidity and mortality. For example, in patients who 
experience a hip fracture, 50% may become disabled, 25% will re-
quire long-term nursing home care, and all will have an increased 
rate of mortality within one year (Riggs & Melton, 1995). Hawkins 
pointed out that men, especially those receiving androgen depriva-
tion therapies (ADT), are at increased risk for developing fractures 
as well (Daniell, 1997).

Osteoporosis in Patients With Breast Cancer
Maureen Major Campos, RN, MSN, said that a common 

concern for women with breast cancer, especially those with 
osteoporosis, is the risk of bone metastases. Although long-term 
breast cancer survival is improving, treatment-induced decreases in 
estrogen can lead to a decrease in bone mass density, which leads 
to an increase in bone fractures. One way to counteract decreased 
estrogen levels is by using hormone-replacement therapy (HRT); 
however, this is contraindicated in patients with breast cancer. 
Menopausal and postmenopausal women are at greatest risk for 
developing osteoporosis. Chemotherapy can force patients into 
early menopause. About 80% of 40-year-old women will go into 
premature menopause after 1–2 cycles of chemotherapy. 

Several osteoporosis interventions are available, especially for 
women with breast cancer who cannot take hormonal therapy. 
The anti-estrogen drug tamoxifen blocks the negative effects of 
estrogen in breast tissue and acts like estrogen in other tissue. 
Women who take tamoxifen may derive many of the beneficial 
effects of menopausal estrogen replacement therapy, such as 
slower bone loss. Another group of drugs, known as aromatase 
inhibitors (e.g., anastrozole, letrozole, exemestane), keeps andro-
gens from being converted to estrogen. This elimination means 
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less estrogen is released into the bloodstream and less estrogen 
reaches the estrogen receptors.

Campos reported that foods rich in calcium and vitamin D are 
important to good bone health. The National Institutes of Health 
(2000) recommend that men and women between the ages of 
25–50 receive 1000 mg of calcium daily and that women over 
50 and men over 65 receive 1500 mg daily. Vitamin D intake of 
400–800 IU per day is recommended. This can be met by spend-
ing about 15 minutes per day in the sunlight or by consuming 
fortified dairy products, egg yolks, saltwater fish, and liver. 

As mentioned, bone metastases is common in advanced breast 
cancer. Thus, keeping bones healthy, even after diagnosis, is 
imperative. Common sites of bone metastases include vertebrae 
(74%), pelvic bone (70%), ribs (65%), upper extremities (48%), 
and sternum (43%) (Nakamoto, Osman, & Wahl, 2003). Bone 
metastases can lead to pathologic fractures, which cause pain, im-
mobility, and functional impairment. Some instances of vertebrae 
fractures lead to spinal cord compression, which leads to back pain 
and neurologic damage, as well as bowel and bladder dysfunction. 
The four main goals of managing patients with bone metastases are 
tumor control (i.e., chemotherapy, radiation), pain relief, skeletal 
stabilization, and preservation and restoration of function. 

Osteoporosis in Patients With Prostate Cancer
“Nurses should not forget that men also have problems with 

bone health,” said Kristen Fessele, RN, MSN, AOCN®. Average 
bone loss for all men is approximately 0.5%–1% annually, and 
approximately 10%–25% of men have osteoporosis at cancer di-
agnosis. Risk factors include family history; use of corticosteroids, 
anticonvulsants, or aluminum-containing antacids; undiagnosed 
low levels of testosterone; increased age; smoking; excess alcohol 
intake (more than two drinks per day); lifelong low calcium intake; 
and inadequate physical exercise. Additionally, leutenizing hor-
mone growth hormone, a common treatment for prostate cancer, 
increases bone loss significantly over time. Krupski and colleagues 

(2004) found that men with prostate cancer on long-term ADT 
were more likely to experience some form of osteoporosis fracture 
compared with men on shorter ADT treatments. 

Campos and Fessele emphasized the importance of using 
bisphosphonates in treating bone loss in patients with breast and 
prostate cancer. Biphosphonates disrupt the cycle of excessive 
bone destruction and formation caused by tumor cells. Com-
monly administered bisphosphonates used in the treatment of 
bone loss include pamidronate and zolendronic acid. 

Patient Advocacy and Education
Nurses play an important role as advocates in the care of pa-

tients at high risk for osteoporosis. Hawkins advised that nurses 
provide patients with information on screening and prevention. 
Patients at high risk for bone loss include any female patient who 
is menopausal, any male patient who has received androgen 
therapy, and those patients with genetic, dietary, or other health 
behavior discrepancies.  She added that nurses should encour-
age diagnostic tests for validation of bone loss plus advocating for 
lifestyle changes and effective treatment of bone loss. 

“To date, nurses have not done a lot of work on patient educa-
tion in the area of osteoporosis,” Hawkins said, adding that nurses 
should provide education that helps patients to understand com-
plex information given during a stressful time. She recommended 
using both written and verbal education, paying attention to barri-
ers, and involving the family in the process whenever possible. 

“The nurse’s role is to educate, advocate, and guide,” she 
said. “Our role as oncology nurses is to assist patients to live well, 
happy, and to the fullest, regardless of their age.”

—Reporting by Carlton G. Brown, RN, PhDc, AOCN®
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Figure 1. Normal Bone Turnover
Bone Breakdown and Bone Formation Are in Equilibrium

Watch for this program as a printed continuing education (CE) monograph in Fall 2005. Visit www.oesweb.com to access this 
and other CE programs from Oncology Education Services, Inc. This program also is available LIVE for 
Oncology Nursing Society chapters. Availability is limited. For more information, e-mail oes@ons.org.

Resorption
Osteoclasts break 
down bone mineral 
and matrix, creating 
an erosion cavity.

Reversal
Mononuclear cells 
prepare bone surface 
for new osteoblasts to 
begin building bone.

Formation
Osteoblasts form a 
matrix to replace 
resorbed bone with 
new bone.

Resting
A prolonged resting 
period follows until 
a new remodeling 
cycle begins.

Note. Used with permission from Novartis.
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Colon Cancer Treatment: 
Progress and Prospects 

SITE-SPECIFIC CANCERS

AT A GLANCE

Although improved screening for colon cancer has led 

to earlier diagnoses, more than half of new patients 

still present with Stage III/IV disease. New combination 

therapies and treatments have been studied and used to 

improve the prognosis for these patients. This session pro-

vided an overview of colon cancer, treatment approach-

es, and nursing management of common side effects and 

toxicities associated with these treatments.

“Colon Cancer Treatment: Progress and Prospects” was 
held on Friday, April 29, 2005, at the Peabody Orlando 
Hotel in Orlando, FL.

Chair & Presenter: Pamela Hallquist Viale, RN, MS, CS, 
ANP, AOCNP®, Assistant Clinical Professor, University of 
California, San Francisco

Presenters: Charles Fuchs, MD, MPH, Associate Professor 
of Medicine, Dana Farber Cancer Institute, Boston, MA; 
Jeff Zucker, President, NBC Universal Television Group, 
Universal City, CA 

This session was supported by an unrestricted 
educational grant from Pfizer Inc.

Colon cancer is the third most frequent cancer diagnosis in 
both sexes and the second leading cause of cancer deaths (Jemal 
et al., 2005). Pamela Hallquist Viale, RN, MS, CS, ANP, AOCNP®,
began this program by providing an overview of colon cancer, its 
risk factors, and preventive strategies (see Figure 1). 

Signs and symptoms of colon cancer vary depending on the 
type of tumor. 
• Ascending colon tumors generally present with abdominal ach-

ing, anemia or iron deficiency, generalized weakness, occult 
blood in the stool, possible right lower abdominal mass, and 
weight loss. 

• Transverse colon tumors may present with constipation and 
occult blood in the stool, feelings of abdominal fullness, and 
crampy pain. 

• Tumors of the descending colon generally manifest with bright 
red rectal bleeding, ribbon-like stools, and the feeling of strain-
ing at the stool. 
Viale discussed the American Cancer Society Screening Guide-

lines and the TNM Staging System, current prognosis statistics 

based on disease stage at time of diagnosis, and metastatic sites 
and frequency rates (Smith, Cokkindes, & Eure, 2004; Skibber, 
Minsky, & Hoff (2001). 

Current Advances in Colon Cancer Treatment
Colorectal cancer treatment has benefited from rapid progress 

in treatments and the advent of agents such as leucovorin, irino-
tecan, capecitabine, oxaliplatin, bevacizumab, and cetuximab. 
According to Charles Fuchs, MD, MPH, studies have shown that 
many of these therapies produce similar treatment results. For 
example, an analysis of Study V308 comparing FOLFOX6 and 
FOLFIRI demonstrated that they are equivalent. A follow-up 
study comparing FOLFOX followed by FOLFIRI at time of dis-
ease progression versus FOLFIRI followed by FOLFOX at time of 
progression showed no significant difference in progression-free 
survival or overall survival for either arm (Tournigand et al., 2004). 
Fuchs emphasized that patients should have access to all of the 
available drugs.

Many advances have been seen in colon cancer treatment 
with the development of targeted therapies. Bevacizumab is a 
monoclonal antibody that works by attaching to and stopping the 
angiogenetic process of vascular endothelial growth factor (VEGF). 
Fuchs shared a study that demonstrated an overall survival benefit 
of three months with bevacizumab (Hurwitz et al., 2004). A new 
oral tyrosine kinase inhibitor known as PTK787 has been studied 
as well, but Fuchs said that the preliminary data is not positive. 
Another study, known as the Bond 007 study, demonstrated the 
clinical efficacy of cetuximab (Cunningham et al., 2004). Greater 
efficacy was demonstrated in the arm using cetuximab in com-
bination with irinotecan, but even as monotherapy, cetuximab 
increased survival. 

Additional studies have been conducted on the role of aspirin 
and COX-2 inhibitors in the prevention of colon cancer. The Figure 1. Risk Factors and Preventive Measures

Risk Factors
• Age greater than 40
• Family history
• Genetics (family history of adenomatous polyposis, Gardner, 

Oldfield, Turcot or Peutz-Jeghers syndromes, and hereditary 
nonpolyposis colorectal cancer)

• Preexisting conditions (inflammatory bowel disease, 
colorectal cancer, pelvic cancer after irradiation, neoplastic 
colorectal polyps)

Preventive Measures
• Low-fat, high-fiber diet
• Calcium supplements 
• Use of aspirin or nonsteroidal anti-inflammatory drugs

Note. Based on information from Cohen, Minsky, & Schilsky, 1997; 
Hamilton & Grem, 1998
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Nurses Health Study found that the risk rate for the develop-
ment of colorectal adenomas decreased with the increase in the 
number of aspirin taken per week (Chan et al., 2004). 

Toxicity Management
Viale discussed the most frequent toxicities associated with 

colon cancer treatments used throughout history. These treat-
ments include 5-fluorouracil [5FU]), levamisole, leucovorin, and 
irinotecan. Mucositis, myelosuppression, hand-foot syndrome, 
and diarrhea are consistent problems. Viale provided specific in-
formation on addressing diarrhea as a side effect. Clinical evalu-
ation includes the number of bowel movements above baseline, 
hydration status, fever, dizziness, weakness, and abdominal 
cramping. Laboratory evaluation includes complete blood count, 
electrolyte, blood urea nitrogen, creatinine abnormalities, stool 
analysis for persistent diarrhea, and endoscopic biopsy. Treatment 
guidelines for uncomplicated cancer-induced diarrhea include 
oral loperamide 4 mg at the first episode followed by 2–mg every 
2 to 4 hours until improvement. If diarrhea persists for more than 
24 hours, antibiotic therapy is recommended. Complicated cases 
require aggressive management, which may include hospitaliza-
tion, IV fluids, octreotide, and antibiotics. Chemotherapy in this 
situation would be restarted at reduced doses. 

Toxicities associated with capecitabine include Palmar-plantar 
erythrodysesthesia (which occurs in 30%–54% of all patients), 
nausea, diarrhea, mucositis, and neutropenia. The palmar-plantar 
erythrodysesthesia can significantly interfere with activities of daily 
living. This syndrome was described as beginning with a tingling 
sensation of the palms and soles that can progress to burning pain 
with swelling and erythema, blistering and desquamation. Treat-
ment includes supportive care and dose reductions. 

Oxaliplatin was approved in 2004, bringing with it a new set 
of toxicities including peripheral neuropathies (occur in more 
than 50% of patients), neutropenia, hypersensitivity, nausea, and 
vomiting. The neurotoxicities are recurrent, usually occurring 
within hours of infusion and resolving within 14 days. They may be 
precipitated or increased by exposure to cold. Patient evaluation 
includes the ability to unbutton one’s shirt, write one’s name, and 
identify a familiar object placed in one’s hand. Symptom manage-
ment includes IV administration of 1 g calcium gluconate and 1 g 
magnesium before and after receiving oxaliplatin. Pain may be 
treated with gabapentin, tricyclic antidepressants, and other neu-
ropathic pain agents. Celecoxib 200 mg by mouth twice daily also 
has been reported to be effective. Dose reductions or discontinu-
ation may be needed for persistent grade 2 or 3 toxicities. 

Cetuximab and bevacizumab have an entirely new set of 
toxicities. Nurses must be attentive to both administration is-
sues and treatment sequellae. Cetuximab must be administered 
through a low-protein binding 22-micron filter. Premedication 
with diphenhydramine 50 mg IV is recommended. The first 

infusion is administered over 120 minutes. Subsequent infu-
sions can be administered over progressively shorter periods of 
time. Side effects include an acneform rash on the face, chest, 
and back in 80% of patients, usually grade 1–2, which improves 
spontaneously within 1–2 months. Management includes the use 
of lotions or emollients and antibiotics such as topical clindamy-
cin, antihistamines, or steroids. Bevacizumab produces vascular 
side effects including hypertension, bleeding, delayed wound 
healing, gastrointestinal (GI) perforation, arterial thrombosis, and 
proteinuria. Close monitoring is required, and hypertension can 
be treated with standard medications. 

Viale explained that the role of the oncology nurse is that of 
educator and patient advocate. She concluded her presentation 
with a discussion of costs associated with available treatments. 

A Patient’s Perspective
The final speaker was Jeff Zucker, who gave the audience his 

patient perspective on colon cancer and its treatment. He said 
that he had been very healthy all of his adult life, and his biggest 
concern was heart disease, as his grandfather died of a myocardial 
infarction at a young age. In October 1996, Zucker experienced 
a tingling sensation in his stomach. He saw a GI specialist and 
underwent a colonoscopy with biopsies. He was 31 when he 
received the diagnosis of colon cancer, and, two weeks later, he 
underwent surgery. He had positive lymph nodes and received 
chemotherapy with 5FU and leucovorin for 7 months. At age 
34, he had a recurrence, and, at that time, 90% of his colon was 
removed. He eloquently described his diagnosis, treatment, and 
recurrence with all the physical and emotional effects. The support 
and importance of work and family were emphasized.

—Reporting by Carol S. Blecher, RN, MS, AOCN®, APN, C
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Improving Patient Care in Adjuvant and Metastatic Colorectal 
Cancer Therapy: A Case-Based Approach

SITE-SPECIFIC CANCERS

AT A GLANCE

Colorectal cancer is the third most common type of can-

cer in the United States. Screening is imperative for early 

identification. Treatment options continue to evolve, and, 

although chemotherapy and related therapies are impor-

tant, side-effect management remains a critical com-

ponent in patient care. This session reviewed relevant 

screening options and how staging affects diagnosis, as 

well as management of side effects.

“Improving Patient Care in Adjuvant and Metastatic 
Colorectal Cancer Therapy: A Case-Based Approach” was 
held on Friday, April 29, 2005, at the Peabody Orlando 
Hotel in Orlando, FL.

Chair & Presenter: Catherine M. Handy, PhD, RN, 
AOCN®, Oncology Clinical Nurse Specialist, Saint 
Vincent’s Comprehensive Cancer Center, New York

Presenters: Gail Wilkes, MS, RNC, AOCN®, Boston 
Medical Center, Boston, MA; Patricia C. Kiley, RN, BSN, 
GI Oncology Clinical Nurse Coordinator, Lineberger 
Comprehensive Cancer Center, University of North 
Carolina, Chapel Hill; Cheryl Kosits, RN, MSN, OCN®,
CCRC, Nurse Case Manager, Moores University of 
California San Diego Cancer Center

This session was supported by an unrestricted 
educational grant from Sanofi-Aventis.

Screening, Diagnoses, and Staging in Colorectal Cancer
Unlike mammograms, which only detect breast cancer, colo-

noscopies can detect and also prevent colorectal cancer (CRC) 
because of its slow-growing transformation from a benign ad-
enoma to an actual carcinoma. Catherine M. Handy, PhD, RN, 
AOCN®, began her presentation with an emphasis on the need 
for better public education about the importance and role of 
CRC screening. With an associated mortality rate of 35%–40%, 
CRC’s modifiable risk factors are high alcohol consumption, obe-
sity, eating red meat, and smoking (Colditz et al., 2000). Family 
history of CRC also is an indicator of higher probability, especially 
if two or more first-degree relatives had the disease or if one or 
more had it before the age of 45 (Fuchs et al., 1994). 

Handy said that individuals over age 50 should have a colo-
noscopy every 5–10 years, depending on the findings. Basically, 
a colonoscopy will reveal one of three conditions: no lesions, 
polypoid cancer, or invasive cancer (National Comprehensive 
Cancer Network [NCCN], 2005). Handy detailed different ap-
proaches to managing multiple variations of these outcomes, such 
as pedunculated polyps, sessile adenomas, villous adenomas, and 
villoglandular adenomas. Management of invasive CRC involves a 
pathology review, colonoscopy, and usual lab work. If the tumor is 
resectable and nonobstructing, a colectomy with en bloc removal 
of regional lymph nodes normally is indicated. If unresectable, a 
diversion or stent should be performed, followed by palliative 
resection. A tumor that is resectable and obstructive normally 
requires a one-stage colectomy with en bloc removal of regional 
lymph nodes or a resection with diversion, or stent, or diversion, 
then colectomy with en bloc removal of regional lymph nodes.

Handy detailed the various American Joint Committee on 
Cancer stage groupings for CRC (Greene et al., 2002), reiterating 
the importance of screening for CRC and establishing diagnosis 
and staging to determine the most effective treatment.

Current and Emerging Therapies in the Adjuvant Setting
Most clinicians agree that adjuvant chemotherapy improves 

CRC survival. Researchers are working to identify and define the 
most effective adjuvant chemotherapeutic regimens. Gail Wilkes, 
MS, RNC, AOCN®, used a case study to demonstrate the man-
agement of patients using FOLFOX, which combines fluorouracil, 
leucovorin, and oxaliplatin. Wilkes examined data from various 
studies supporting a clear benefit in treating stage III CRC with 
adjuvant chemotherapy (Cassidy et al., 2004; Saltz et al., 2004; 
Sargent et al., 2004). Although its benefit in stage II CRC is unclear, 
Wilkes said that all high-risk subtypes should be offered adjuvant 
chemotherapy or a clinical trial (Benson et al., 2004).

Wilkes cited findings from the Multicenter International Study 
of Oxaliplatin/5-Fluorouracil/Leucovorin in the Adjuvant Treat-
ment of Colon Cancer (MOSAIC) clinical trial to demonstrate the 
importance of adjuvant therapy. This study concluded that the 
addition of oxaliplatin to a regimen of fluorouracil and leucovorin 
provides an improved adjuvant treatment for patients with colon 
cancer (Andre et al., 2004). Wilkes concluded her discussion by 
touching on several “future horizons” for adjuvant therapy for 
CRC, including the National Surgical Adjuvant Breast and Bowel 
Project (NSABP) C-08, the North Central Cancer Treatment Group 
(NCCTG) N0147, and the Eastern Cooperative Oncology Group 
(ECOG) N0147 phase III clinical trials.

Optimizing Outcomes in Metastatic Colorectal Cancer
Five-year survival rates for CRC range from greater than 90% in 

stage I to only 5%–7% in stage IV. The majority of patients (90%) 
are over age 50, and two of three new cases diagnosed involve 
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advanced disease (American Cancer Society, 2005; Meyerhardt 
& Mayer, 2005). 

Patricia C. Kiley, RN, BSN, explained that the main goals in treat-
ing metastatic CRC are to increase overall survival, maintain quality 
of life, and utilize surgical resection. Kiley discussed trends in meta-
static CRC survival with treatment advances. Median survival has 
gone from 6 months before any active chemotherapy existed to 20 
months with the use of fluoropyrimidine, irinotecan, and oxaliplatin 
(in combination or as sequential therapy) or cytotoxic chemotherapy 
and targeted therapy (Meyerhardt & Mayer, 2005).

Kiley used a case study to initiate a discussion of different 
therapies for metastatic colon cancer. She recommended refer-
ring to the NCCN (2005) treatment guidelines, which provide 
suggested first-, second-, and third-line therapies for patients who 
can or cannot tolerate intensive therapy. 

Kiley concluded her portion of the session by emphasizing that 
oncology nurses can make a difference in caring for and treating 
patients with CRC. They can “get the word out” about the vital 
importance of screening and early detection. In addition, nurses 
can provide comprehensive assessments and patient education. In 

closing, Kiley emphasized that “as new treatment options become 
more complex, nurses must increase their knowledge and skills to 
maximize the benefits and minimize the toxicities.”

Management of Treatment Side-Effects 
As with any type of cancer, the management of the side effects 

of CRC has a tremendous impact on a patient’s well-being. Cheryl 
Kosits, RN, MSN, OCN®, CCRC, discussed the side effects associ-
ated with various adjuvant treatment options. Diarrhea, nausea, 
and vomiting are side effects of all of the most common therapies. 
Other side effects include mucositis, myelosuppression, malaise, 
cardiotoxicity, pulmonary fibrosis, fever, abdominal pain, and neu-
rosensory, hepatic, ocular, and dermatologic toxicity. Side effect 
risk factors and management are shown in Figure 1.

According to Kosits, nursing assessment should include infusion 
reactions, oral cavity, skin, coagulopathy, chemistries, complete 
blood count, cardiovascular, respiratory, neurologic, and pump 
pocket site. In addition, nurses should assess for increased toxicity 
risk factors, spiritual and psychosocial issues, and quality of life.

Kosits ended the session by stressing that understanding the 
impact of side effects and the role of the oncology nurse are 
crucial in improving care. In addition to providing effective man-
agement of physical side effects of CRC-related adjuvant therapy, 
nurses need to assess spiritual and psychosocial issues and refer 
patients to spiritual counselors or psychologists, if necessary. 
Nurse also must assess patients’ perceptions of their disease and 
effectively counsel them regarding duration of side effects.

—Reporting by Mike Minjock, BA
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Figure 1. Management of Treatment Side Effects 
Acute neurotoxicity: Often induced by the common cold, acute 

neurotoxicity lasts fewer than 14 days and affects about 90% of 
patients. Usually not life-threatening, it is related to peripheral 
nerve hyperexcitability, paresthesias, and dysesthesias.

Persistent neurotoxicity: Persistent neurotoxicity lasts more than 
14 days and affects the larger fiber nerves and progresses. Risk 
factors include medications, self-care activities, sensory changes, 
and examination of orthostatic changes, motor function, and 
vibration. Management includes patient and family education, 
safety, care for painful and acute neuropathy, increased infusion 
time, and dose reduction/delay. 

Mucositis: Risk factors include older age and use of antime-
tabolites. Prevention strategies include frequent oral care, 
adequate hydration, use of mouth moisturizers, and avoidance 
of mouth trauma. Nurses need to assess for changes in color, 
moisture, cleanliness, integrity, and perception. Management 
includes patient and family education, proper oral hygiene, 
rinsing agents, aspiration prevention, high-protein diet, vitamin 
supplements, protective agents, and fluids.

Palmar-plantar erythrodysesthesia: Management includes 
skin assessment (hands and feet), dose delay or reduction, 
celecoxib (in prevention), nicotine (in prevention), cool 
temperatures to relieve tenderness, topical emollients, and 
analgesics. Patients should be instructed to reduce friction on 
the affected areas, reduce heat exposure, take tepid showers, 
and avoid tight gloves. 

Diarrhea: Assessment includes risk factors, medications, dietary 
patterns, changes in elimination, blood chemistries, and 
examination of vital signs, mucosa moisture, abdomen, and 
perianal/stoma area. Management includes patient and family 
education, antidiarrheals, loperamide, diet, hydration, and dose 
reduction or delay. Rule out the possibility of an obstruction.
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IGIV Therapy: Optimizing Care of Patients 
in the Oncology Setting

SUPPORTIVE CARE

AT A GLANCE

This program addressed the use of immune globulin 

intravenous (IGIV) therapy and the types of patients and 

situations in which this therapy may be of benefit. In 

addition, presenters provided background regarding the 

rationale for use of this therapy and the pros and cons 

of available IGIV therapies.

“IGIV Therapy: Optimizing Care of Patients 
in the Oncology Setting” was held on Friday, April 29, 
2005, at the Peabody Orlando Hotel in Orlando, FL. 

Chair & Presenter: Brenda K. Shelton, RN, MS, AOCN®,
CCRN, Critical Care Instructor/Clinical Nurse Specialist, 
The Sidney Kimmel Comprehensive Cancer Center at 
Johns Hopkins, Baltimore, MD

Presenters: Julia M. Griffin, RN, MS, OCN®, Clinical Nurse 
Specialist, Jewish Hospital/Health Alliance, Cincinnati, 
OH; Frederick D. Goldman, MD, Associate Professor of 
Pediatrics, University of Iowa Hospitals and Clinics, Iowa 
City. 

This session was supported by an unrestricted 
educational grant from Bayer Healthcare Biological 
Products Division.

Defining IGIV Therapy: Clinical Usage
Immune globulin intravenous (IGIV) therapy has uses in multiple 

conditions, some of which occur in the oncology setting, explained 
Julia M. Griffin, RN, MS, OCN®, beginning this program that was 
designed to help oncology nurses understand basic concepts of 
how IGIV works and the conditions in which IGIV is useful. 

Griffin explained that the immune system functions via two 
pathways for fighting invading viruses, bacteria organisms, and 
other pathogens. The natural immune system combats pathogens 
through nonspecific mechanisms, such as mast cells that produce 
complement. Within the tissue, inflammation is triggered. The 
adaptive immune system targets pathogens for destruction using 
specific mechanisms that include T cells and antibody-produc-
ing B cells.

B cells produce each of the five classes (IgG, IgM, IgA, IgE, and 
IgD) of antibodies or immunoglobulins. Each class plays a unique 
role in the immune response. The major antibody produced by 
mature B cells in the immune response is immunoglobulin G or 
IgG, which comprises 70% of immunoglobulin in blood.

“IGIV is purified antibody primarily of the IgG type,” Griffin 
reported. “It can be used either as replacement therapy or as 
immunomodulatory therapy. The immune replacement function 
and the immunomodulatory function overlap.”

IGIV is collected from the plasma of several thousand healthy 
donors and, therefore, has an extensive variety of antibodies to 
common infections. The IV formulation was first commercially 
available in the 1980s. Since that time, fewer than 10 IGIV prod-
ucts have been licensed by the Food and Drug Administration 
(FDA).

FDA-approved indications include primary immune deficiency 
(PID), idiopathic/immune thrombocytopenic purpura, Kawasaki 
disease, chronic lymphocytic leukemia, pediatric HIV infection, 
allogeneic bone marrow transplantation, graft-versus-host disease, 
cytomegalovirus (CMV) prophylaxis in solid organ transplantation, 
and hepatitis A virus (HAV) prophylaxis.

Griffin explained the use of IGIV in PID, a group of rare con-
genital diseases. Patients with PID make no immunoglobulin and 
suffer from diseases that range from severe, chronic to moderate 
or mild immune disorders. PID is more common in males than 
females and can occur in both adults and children. It is character-
ized by recurrent infections, chronic sinopulmonary disease, and 
a serum antibody deficiency of <400 mg/dL. 

The goal of PID treatment is to prevent infection and prolong 
life. Griffin reported that replacement therapy with IGIV is 
the current standard of care in PID diseases. It reduces febrile 
episodes, the number of infections, and the number of missed 
school and work days, Griffin reported.

Figure 1. The Role of IGIVs

Anti-Infective  Immunomodulatory
Mechanisms Mechanisms

• Precipitation, 
agglutination, and 
neutralization of 
antigens

• Activation of 
phagocytosis,
complement-
mediated cytolysis, 
and natural killer 
cell-mediated
cytolysis

• Neutralization 
of super-
antigens

• Elimination of 
complement-
activating
circulating
immune
complexes

• Neutralization of 
autoantibodies

• Downregulation 
of B- and T-cell 
function

• Cytokine regulation

• Fc receptor blockage

Anti-infective and immunomodulatory mechanisms 
overlap and are interrelated.
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Chronic lymphocytic leukemia (CLL) is a cancer of the lym-
phocytes usually manifested by a progressive accumulation 
of improperly functioning B cells. While it is unknown why 
hypogammaglobulinemia occurs in 60% of B-CLL patients, it is 
accepted that serum IgG decreases as the disease progresses. Un-
able to fight off disease, CLL patients succumb to infections—the 
major cause of their morbidity and mortality (Chiorazzi, Raid, 
& Ferrarini, 2005)

Therapies for CLL include chemotherapy, monoclonal antibod-
ies, and IGIV. Griffin reported that chlorambucil, an alkylating 
agent, is commonly used, although fludarabine, a purine analog, 
is also successful. The monoclonal antibody rituximab may be 
combined with fludarabine. In patients with fludarabine-refrac-
tory CLL, the monoclonal antibody alemtuzumab may be used. 
As these treatments increase immune suppression, IGIV is admin-
istered as replacement therapy to prevent infection.

Griffin noted that idiopathic/immune thrombocytopenic pur-
pura (ITP) is thrombocytopenia with an otherwise normal com-
plete blood count. Although ITP is chronic in adults, it is generally 
benign in children and has a short duration. The goal of therapy 
for ITP is to either reduce destruction or increase production of 
platelets. This is accomplished with corticosteroids, splenectomy, 
and IGIV therapy. Anti-D (IV Rh immune globulin) is used only in 
rare cases. Rituximab reduces the number of B cells and has been 
used off-label (Hansen & Balthasar, 2004; Sandler, 2004). 

In conclusion, Griffin reported that 58% of IGIV hospital use 
is off-label for diseases that include Guillain-Barré syndrome, 
chronic inflammatory demyelinating polyneuropathy, myasthenia 
gravis, polymyositis, and dermatomyositis.

Exploring Current Options in IGIV Therapy
IGIV commonly is used as a therapy for patients with primary 

immune disorders. Frederick D. Goldman, MD, explained that 
it is important to be aware of the differences in IGIVs so that 
the most appropriate treatment is used for each patient. He 
identified the following factors to be considered when selecting 
an IGIV therapy: pathogen safety, tolerability, convenience, and 
overall cost of care. He noted that since 1990 when hepatitis 
C was transmitted with IGIV, the manufacturing processes for 
pathogen safety have improved significantly. “Currently,” he said, 
“IGIV therapy is generally considered safe.”

Common adverse effects for IGIV therapy are voluntarily 
reported to the FDA MedWatch Passive Surveillance System. 
They include pyrexia, rigors/shivering, acute renal failure that 
progresses to anuria and renal tubular necrosis, dyspnea, an in-
crease in blood creatinine, and headache. Of these, renal failure 
is the major side effect with long-term complications.

Goldman reported that “factors particularly important in 
matching a patient to a particular type of IGIV include the 

product’s volume load, sugar content, sodium content, osmo-
lality, pH, and IgA content. These factors may adversely affect 
patients with cardiac impairment, renal dysfunction, sensitivity 
to IgA, the elderly, or pediatric patients.” Goldman stressed the 
importance of matching the IGIV therapy profile to the patient 
to minimize the occurrence of adverse events.

Use of IGIV Therapy in the Oncology Setting
Brenda K. Shelton, RN, MS, AOCN®, CCRN, identified six 

factors to consider in nursing management of patients receiving 
IGIV therapy. “The first is the ability to recognize candidates 
for on- or off-label IGIV therapy. This can be challenging, since 
many common uses for IGIV are off-label. Examples of patient 
conditions that can influence the choice of IGIV include poor 
renal or hepatic function, diabetes or hyperviscosity, and gastro-
intestinal distress.”

The second factor is planning for optimal administration 
procedures. This includes assessing the patient’s IV access and 
overall clinical condition, determining history of transfusion reac-
tions, allowing adequate time for the lengthy infusion based on 
staffing, providing premedications if warranted, and ensuring that 
a physician is available while the IGIV is being administered.

Patient education is the third factor. Nurses are key in assessing 
the patient’s understanding of the rationale for the IGIV infusion, 
any anticipated benefit, alternatives to therapy, precautions, po-
tential infusion-related adverse effects, and potential long-term 
adverse effects. Informing the patient about nursing care during 
the infusion and the planned follow-up care to monitor for re-
sponse to treatment and adverse effects is important.

Additional important factors are monitoring for adverse effects, 
assessing for therapeutic benefit, and achievement of the target 
IgG level. Evaluating the need for patient referrals to social work-
ers, financial counselors, or home care aides also is vital.

Shelton presented two case studies that illustrated the nursing 
management considerations of patients receiving IGIV therapy. 

“Nurses play an important role in communication and advo-
cacy when caring for patients receiving IGIV therapy,” Shelton 
concluded. “The choice of IGIV product can influence the risk 
of side effects and subsequent nursing care. The administration 
of IGIV in the oncology setting is optimized with sound knowl-
edge of the therapy and multidisciplinary communication and 
collaboration.”

—Reporting by Angela D. Klimaszewski, MSN, RN
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New Approaches in Safe Handling of Hazardous Drugs

PROFESSIONAL ISSUES

AT A GLANCE

This session provided information on the prevention of 

exposure to hazardous drugs and drug accidents. The 

latest recommendations for handling hazardous drugs, 

including key 2004 updates from the National Institute 

for Occupational Safety and Health, were covered, as 

well as potential points of exposure and how to effective-

ly prepare, administer, and transport hazardous drugs. 

The program provided tips for effectively implementing 

cytotoxic safety recommendations in clinical practice.

“New Approaches in Safe Handling of Hazardous Drugs” 
was held on Friday, April 29, 2005, at the Rosen Plaza 
Hotel in Orlando, FL.

Presenters: Luci Powers, MS, RPh, Senior Pharmacist and 
Manager, IV Additive Service, Pharmaceutical Services, 
University of California, San Francisco; Martha Polovich, 
MN, RN, AOCN®, Oncology Clinical Nurse Specialist, 
Southern Regional Medical Center, Riverdale, GA

This session was supported by an unrestricted 
educational grant from Teva/Sicor Pharmaceuticals, Inc.

The newest National Institute for Occupational Safety and 
Health (NIOSH, 2004) alert states, “Warning! Working with 
or near hazardous drugs in healthcare settings may cause skin 
rashes, infertility, miscarriage, birth defects, and possible leuke-
mia and other cancers.”

Luci Powers, MS, RPh, began this program by reminding the 
audience that “the same mechanisms that kill cancer cells are 
toxic to healthy cells.” Both anticancer drugs and chemical on-
cogenes can cause cell transformation, mutation, or death. Risks 
are the same for both patients and nurses, and these include 
short-term toxicity, reproductive risks, and the development of 
cancer. Short-term toxicities can include hair loss, skin and nail 
problems, and tissue injury resulting from skin or eye contact. 
A discussion followed regarding the developmental toxicity and 
genotoxicity of some of the most commonly used anticancer 
agents. These drugs can be teratogenic or embryotoxic, and 
they also can cause point mutations or chromosomal effects. 
Agents highlighted include carmustine, busulfan, chlorambucil, 
cyclophosphamide, ifosfamide, nitrogen mustard, thiotepa, ac-
tinomycin, doxorubicin, bleomycin, daunomycin, 5-fluorouracil, 
6-mercaptopurine, methotrexate, vincristine, vinblastine, pacli-
taxel, dacarbazine, procarbazine, and etoposide. 

Powers highlighted a number of studies from 1985 through 
1999 that looked at fetal loss, spontaneous abortions, infertil-
ity, abnormalities, and miscarriages in healthcare workers. She 
recommended visiting the International Agency for Research 
on Cancer (IARC) Web site, which can be accessed to identify 
chemicals/drugs that cause cancer (www.iarc.fr). 

The IARC divides human carcinogens into three groups—
known human carcinogens, probable human carcinogens, and 
possible human carcinogens (see Figure 1). 

Several studies highlighting cancer risks in workers were re-
viewed including a discussion of the risk of leukemia in nurses and 
of non-Hodgkin’s lymphoma and skin cancer in pharmacists. Risks 

are present when the drug is inhaled as well as by skin contact, 
hand-to-mouth contact, and accidental injection. Guidelines have 
been implemented, but studies throughout the 1990s have dem-
onstrated environmental contamination. Sessink, Boer, Scheefhals, 
Anzion, and Bos (1992) described occupational exposure at several 
departments in a hospital following the process and documenting 
air, surface, used glove, and urine contamination in the inpatient 
pharmacy, outpatient infusion preparation area, outpatient infusion 
area, and inpatient unit. This study was performed in a hospital 
in the Netherlands. All preparation areas were equipped with 
safety hoods, and personal protective equipment (PPE) was used 
by the pharmacy technicians. Limited use of PPE was found with 
nurses in administration areas. Sampling in the preparation areas 
included the outsides of drug vials, work surface of the biologic 
safety cabinet (BSC), floor in front of the BSC, plastic preparation 
bins, and the outsides of the final products. Contamination was 
found in all of the above areas, but no contamination was found 
in air samples. Some of the potential causes for contaminated vi-
als include incomplete cleaning after filling, breakage in storage 
or transport, and handling the vials with contaminated gloves. In 
administration areas, floor and table samples revealed contamina-
tion. Eight out of 25 pharmacists and nurses were contaminated, 
some of whom were not directly involved in the preparation or 
administration of the specific drugs being tested. The conclusions 
of this study were that cleaning techniques were inefficient, surface 
cleaning can lead to spreading of the contamination, and surface 
contamination can result in worker contamination. 

Powers reviewed a number of other surface and urine con-
tamination studies. Sources of contamination were identified, 
including breaking ampoules, withdrawing drugs from vials, spray 
from syringes, drug reconstitution with needles and syringes, IV 
push with needle and syringe, and improper technique while 
using a class II BSC. A class III BSC, or isolater, helps decrease the 
risk of contamination, but Powers reiterated the fact that workers 
must adhere to strict work practices. She said that work practices 
must be improved by implementing complete safety programs 
coupling engineering controls with PPE. 
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NIOSH published an 18-page document that can be used to 
develop and implement a complete safety program. Powers con-
cluded that preparation impacts the entire chain of hazardous 
drug handling, contaminated surfaces are a source of exposure 
for all staff in the preparation area, and inadvertent contamina-
tion can be spread to other areas via the surfaces of products.

Current Recommendations
Martha Polovich, MN, RN, AOCN®, addressed current rec-

ommendations, including the Occupational Safety and Health 
Administration’s (OSHA’s) Controlling Occupational Exposure to 
Hazardous Drugs (1999) and the American Society of Health-Sys-
tem Pharmacist’s Technical Assistance Bulletin on Handling Cyto-
toxic and Hazardous Drugs (1990). The Oncology Nursing Society 
has had guidelines in place since 1988, including Chemotherapy
& Biotherapy Guidelines and Recommendations for Practice, 2nd
ed. (Polovich, White, & Kelleher, 2005), Safe Handling of Hazard-
ous Drugs (Polovich, 2003), and the Chemotherapy/Biotherapy 
Course. In addition, NIOSH (2004). Publication No. 2004-165 
provides information regarding the continued risk of handling and 
methods for prevention of exposure. 

Polovich said that PPE must be used for all handling activities. 
PPE includes double gloves, gowns, eye protection (face shields) 
when splashing is possible, and a respirator when using aerosols 
or cleaning spills. Gloves must be powder-free, tested with che-
motherapy, and either latex, nitrile, or neoprene. In addition, 
they must be changed after 30 minutes or when drug-handling 
activities are completed. Gowns are single-use, are tested with 
chemotherapy, are either elastic or knit cuffed, have a back 
closure, and are to be changed when contaminated, leaving the 
area, or upon completion of drug handling. 

Polovich highlighted studies of outpatient and office-based 
nurses, which indicate compliance with glove use, but less than 
53% compliance with use of gowns (Martin & Larsen, 2003). Oral 
agents, now being used more frequently, have exposure risks 
including powder from tablets or broken capsules, breaking or 
crushing tablets, storage and handling in the home, and mixing 

drugs with food or fluids. When administering injected drugs, one 
must ensure safety connections between needles and syringes. IV 
infusions have exposure risks with priming activities and connec-
tion sites. Intracavitary administration has potential for leakage. 
Handling of excretion and disposal issues were reviewed including 
the use of Standard Precautions, PPE for handling contaminated 
linen, patient/family education regarding precautions, plumbing 
concerns, and PPE use for proper disposal of residual drug as well 
as the use of appropriate disposal containers. 

Polovich also highlighted products designed for safety, includ-
ing the PhaSeal® (Baxa Corp., Englewood, CO) closed system 
device for drug preparation, polymer vials that are shatterproof 
and unlikely to break, and a decontamination system to clean 
work surfaces at least once a shift, but more often in high volume 
areas and immediately after a known spill. Polovich also re-
viewed the development of a comprehensive hazardous medica-
tions/chemotherapy management plan. She identified employer 
responsibilities, which include the provision of written policies, 
a list of hazardous drugs, training, ventilated cabinets, material 
safety data sheets, locking connections, PPE, waste disposal, and 
periodic review of procedures. 

Drug-handling activities should be performed only by trained 
personnel. These individuals have the appropriate knowledge, 
and their competency is validated through testing and observa-
tion of performance. Pregnant and breast-feeding employees are 
to be exempted from handling of hazardous drugs. 

In summary, Polovich identified that the risk of hazardous 
drug exposure exists, but strict adherence to guidelines can limit 
exposure. Products were identified that can enhance safety such 
as polymer vials, closed system devices, and decontamination 
systems. She challenged the audience to evaluate their safe 
handling programs and to communicate the risk.

—Reporting by Carol S. Blecher, RN, MS, AOCN®, APN, C
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Figure 1. Examples of International Agency for 
Research on Cancer Carcinogen Classifications

Known Carcinogens 
• Azathioprine, busulfan, cyclophosphamide, melphalan, 

thiotepa, tamoxifen, and protocols such as CEB (cisplatin, 
etoposide, bleomycin) and MOPP (mechlorethamine, 
oncovin, procarbazine, prednisone)

Probable Carcinogens 
• Carmustine, doxorubicin, lomustine, procarbazine, 

mechlorethamine, cisplatin, etoposide, and teniposide 
Possible Carcinogens 
• Streptozocin, dacarbazine, daunorubicin, bleomycin, 

mitomycin, mitoxantrone, and amsacrine
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Figure 1. Oral Mucositis Patient Education
• Brush with a soft-bristled brush at least two times per day.
• Use a 45-degree angle on all surfaces of teeth.
• Brush the tongue to remove bacteria.
• Use a foam brush or finger if bristles are not tolerated.
• Floss once per day.
• Rinse for 30 seconds after brushing and flossing.
• If oral mucositis level increases, increase frequency of 

brushing, flossing, and rinsing, up to four times per day.
• Avoid loose-fitting dentures; remove them during oral care.
• Use water-based moisturizer on lips.
• Teach patients self-assessment of oral cavity.
• Normal saline rinse is inexpensive, promotes healing, has 

the lowest potential of tissue damage, and has the greatest 
possibility of patient acceptance.

Note. Based on information from Brown & Yoder, 2002.

that grade 3–4 oral mucositis causes 60% of patients to delay and 
30% of patients to terminate treatment (Rubenstein et al., 2004; 
Sonis, 2004). Increased costs of hospitalization and treatments 
with antibiotics, pain medication, and tube feedings have a sig-
nificant toll on the healthcare system (Rubenstein et al.).

Brown reviewed four pharmacologic interventions for oral 
mucositis: palifermin, SaforisTM (MGI Pharma, Bloomington, MN), 
RK-0202, and CG53135. Both palifermin and Saforis have shown 
to reduce the incidence and severity of oral mucositis (Peterson 
& Petit, 2004; Spielberger et al., 2004). Cryotherapy is another 
treatment for oral mucositis, but Brown said it has had limited 
results. Patient-controlled analgesia is the best choice for pain 
control in patients who have undergone hematopoietic stem cell 
transplant, but this treatment has not been studied in other patient 
populations. Allopurinol has demonstrated efficacy (Porta, Moroni, 
& Nastasi, 1994). Chlorhexidine, hydrogen peroxide, sodium 
bicarbonate, and commercial mouthwashes may be contraindi-
cated. Brown said that normal saline rinses along with good oral 
care seem to provide the best option for patients. He provided 
additional patient education tips (see Figure 1) and emphasized 
the importance of involving the dental team in patient care.

Pain: A Continuing Problem
According to Christine Miaskowski, RN, PhD, FAAN, the preva-

lence rates for moderate to severe cancer pain have not changed 
in 30 years. She blamed patient barriers, clinician barriers, and 
system barriers. “We’re all inadequately prepared,” she stated.

Miaskowski cochaired, along with James Cleary, MD, the 
American Pain Society’s 2005 “Guideline for the Management 
of Cancer Pain in Adults and Children.” She shared some of the 
new guidelines, including the controversial suggestion of provid-
ing all patients with analgesic medications “so patients have an 
analgesic prescription in the medicine cabinet if they need it.”

Pain can be persistent or breakthrough, which is a sudden and 
severe flare-up. Pain is assessed using a 0–10 scale. Miaskowski 

said that the revised guidelines caution against relying on this as 
the only measure of pain, rather than assessing function. None-
theless, pain intensity of 7–10 indicates a pain emergency and 
requires rapid titration with a short-acting, immediate-release 
opioid. Assessment of the medication’s effectiveness is crucial. 
If the patient’s pain score is unchanged, the opioid dose should 
be doubled. If the pain score decreases, the same dose should 
be repeated until the pain score is reduced by 50% or more. 
Miaskowski reviewed several specific dosing instructions for 
controlled-release and immediate-release opioids, as well as 
transdermal fentanyl and methadone.

Side effects of pain medications can be significant enough to 
stop treatment; therefore, prevention and aggressive treatment are 
critical. Addiction might be thought to be the most undesirable side 
effect of pain medications. Miaskowski explained that this is an 
unwarranted fear, and it is also not the most common concern.

“Constipation is the number one reason patients stop taking their 
drugs,” she said. Other side effects include sedation and respiratory 
depression. Patients develop tolerance to all opioid-induced side 
effects except constipation. Miaskowksi advised initiating colace and 
prophylactic senna at the same time as the opioid. She concluded 
by saying that nursing’s job is to address side effects and “if we’re 
not taking care of these side effects, it’s our fault.” 

—Reporting by Anne Snively, BS
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Challenging Practice Norms: 
Implementing Evidence to Manage CINV

SUPPORTIVE CARE

AT A GLANCE

Up to 80% of patients who receive chemotherapy experi-

ence nausea and vomiting (Berger & Clark-Snow, 2001). 

The consequences can be profound. Clinicians must be 

aware of the risk factors and emetogenic effects of drugs 

and work toward prevention as well as treatment of 

chemotherapy-induced nausea and vomiting (CINV). The 

National Comprehensive Cancer Network’s Antiemesis 

Guidelines (v. 1, 2004–2005) and the Perugia Internation-

al Consensus (2004–2005) provide direction for clinicians 

to prevent and treat this common side effect.

“Challenging Practice Norms: Implementing Evidence to 
Manage CINV” was held on Saturday, April 30, 2005, at 
the Peabody Orlando Hotel in Orlando, FL.

Chair and Presenter: Regina S. Cunningham, PhD, RN, 
AOCN®, Chief Nursing Officer, The Cancer Institute of 
New Jersey, and Assistant Professor, Family Medicine-Re-
search Division, UMDNJ-Robert Wood Johnson Medical 
School, New Brunswick

Presenters: Wendy Vogel, RN, MSN, FNP, AOCN®, Oncol-
ogy Nurse Practitioner, Blue Ridge Medical Specialists, 
Bristol, TN; Rita Wickham, PhD, RN, AOCN®, CHPN, 
Clinical Nurse Specialist, Section of Palliative Care, Associ-
ate Professor, College of Nursing, Rush University Medical 
Center, Chicago, IL

This session was supported by an unrestricted 
educational grant from Merck & Co., Inc.

Chemotherapy-induced nausea and vomiting (CINV) signifi-
cantly affects patients’ function and quality of life. It can lead 
to nutritional concerns, aspiration, dehydration, pathological 
fractures, fluid and electrolyte imbalances, and mucosal tears. 
In some cases, the side effect is severe enough for patients to 
discontinue treatment. Nurses are in a prime position to help 
improve outcomes for patients by preparing patients and working 
toward ongoing prevention and management.

Perception Versus Reality
Clinicians are well aware of the probability of CINV in pa-

tients undergoing highly emetogenic chemotherapy regimens. 
However, Grunberg et al. (2004) found that doctors and nurses 
significantly underpredict the incidence of delayed nausea and 
vomiting—that which occurs 24 hours or more after chemother-
apy. In addition, doctors and nurses in their study significantly 
underpredicted both acute and delayed nausea and vomiting in 
patients receiving “moderately” emetogenic chemotherapy regi-
mens—ones containing agents such as doxorubicin, carboplatin, 
and ifosfamide that are associated with a 30%–90% chance of 
emesis (Hesketh et al., 1997). Regina S. Cunningham, PhD, RN, 
AOCN®, shared some of these facts in her introduction of a ses-
sion that used a game-show format to help attendees assess their 
knowledge of CINV and understand how to help their patients 
reduce the effects of this side effect.

Clinical Assessment
Fully understanding CINV begins with recognition of its 

pathophysiology. CINV begins in the vomiting center and the 
chemoreceptor trigger zone. In both of these areas of the brain, 
5-HT3, neurokinin (NK) 1, and dopamine receptors play a role 
in whether a patient will experience CINV. Nausea and vomiting 
occur when serotonin, released in the brain when chemotherapy 

is administered, binds to 5-HT3 receptors, as well as when sub-
stance P, released in the gastrointestinal tract when chemotherapy 
is administered, binds to a subset of NK1 receptors. Blocking 
these substances can prevent CINV. However, as Wendy Vogel, 
RN, MSN, FNP, AOCN®, explained, CINV is a more complicated 
process, with many treatment- and disease-related factors as well 
as predisposing risks to be considered (see Figure 1).

“Like pain, CINV can be difficult to assess, and patients have 
to self-report,” Vogel explained. A carefully obtained patient his-
tory is critical. Questions should assess the quality and quantity 
of vomitus, existence of other symptoms like stomach pain, and 
severity and timing of nausea and vomiting.

Vogel identified important considerations for older patients, 
who often take other drugs that could cause interactions and who 
experience comorbidities, declining organ function, cognitive 
impairment, physical limitations, and predisposition to dehydra-
tion and depression. Older patients also are under-represented 
in clinical trials, which limits the knowledge base.

Physical examination involves assessing for dehydration by in-
specting skin turgor, the tongue, mucous membranes, blood pres-
sure, cardiac rhythm, and thirst. In addition, even a small weight 
loss can be a problem, and an 8% weight loss or more is critical. 
Urine and serum tests also reveal serious side effects of CINV.

Guidelines for Treating CINV
Hesketh et al.’s (1997) report on the emetogenicity of combina-

tion agents advised clinicians to consider the cumulative levels of 
each drug in a regimen. The basic theory is that combinations of 
moderately or highly emetogenic agents can increase the likeli-
hood of nausea and vomiting even more. Rita Wickham, PhD, RN, 
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Figure 1. Risk Factors for Nausea and Vomiting
Poor control of nausea and vomiting with prior treatment
Female gender
Younger age
History of motion or morning sickness
Low chronic alcohol intake or none
High level of pretreatment anxiety
Highly or moderately emetogenic chemotherapy agent(s)
Combination regimens and polypharmacy
Short infusion time
Comorbidities
Low social functioning
Increased fatigue

Based on information from Berger & Clark-Snow, 2001; Craig  & Powell, 
1987; Hesketh, 1999; Oncology Nursing Society, 2004; Osoba et al., 1997.

Figure 2. CINV Guidelines
National Comprehensive Cancer Network (NCCN) 
Antiemesis Guidelines (1997)
American Society of Clinical Oncology Guidelines (1999)
American Society of Health-System Pharmacists Guidelines (1999)
Multinational Association of Supportive Care in Cancer 
Guidelines (2002)
NCCN Guidelines (v.1) (2004–2005)
Perugia International Consensus (2004–2005)

AOCN®, CHPN, explained that, since 1997, many organizations 
have developed guidelines to help guide clinicians in the preven-
tion and management of CINV (see Figure 2). Wickham reviewed 
the commonalities of these guidelines. All of them recommend 
prophylactic antiemetics if the risk for CINV is greater than 10%. In 
addition, for those facing a moderate to high risk of 30% or more, 
a 5HT3 antagonist and corticosteroid are needed. The guidelines 
agree that oral and parenteral 5HT3 antagonists are therapeutically 
equivalent and that other causes of nausea and vomiting should 
be considered in patients experiencing CINV. 

Wickham reviewed the indications and dosing for palonose-
tron and aprepitant, two commonly used agents to prevent and 
manage CINV. In addition, she reviewed the emetogenic levels 
provided in the NCCN and Perugia guidelines and explained the 
NCCN recommendations for high-, moderate-, and low-emetic 
agents, as well as CINV associated with radiation therapy. These 
guidelines are available at www.nccn.org.

Another significant issue is that of breakthrough nausea and 
vomiting. This is CINV that occurs despite prophylactic measures. 
According to NCCN guidelines, the general principle is to give 
an additional agent from a different drug class. Once nausea or 
vomiting is controlled with a breakthrough antiemetic treatment, 
the medication should be continued on a schedule, rather than 
just as needed, to prevent future breakthrough CINV.

Management of CINV
Cunningham concluded the session by providing practical 

information for nurses to use to improve patient outcomes. She 
urged nurses to perform systematic, targeted assessments, across 
the treatment trajectory. Talking to patients about what they ex-
pect is important too, because anxiety and preconceived notions 
can play a role in exacerbating nausea and vomiting.

“Many patients can do extremely well, but we need to have 
discussions about what they know and what they expect,” Cun-

ningham said, later adding, “I think that anxiety is a major risk 
factor in women with breast cancer.”

The understanding of acute CINV in patients receiving highly 
emetogenic regimens is good; however, delayed emesis is an 
area that is not as well understood and not as well treated. 
Dibble, Isreal, Nussey, Casey, and Luce (2003) found that women 
with breast cancer experienced the worst nausea on days 2–4 
following chemotherapy. Knowing this, nurses should advocate 
for preventive measures for patients at high risk and continue 
to follow-up with them to assess how they are feeling. Unfortu-
nately, as Cunningham noted, there are no simple answers.

“When we look at combinations of chemotherapy, targeted 
therapies, biologics, and monoclonals, we really don’t know how 
they will react in terms of nausea and vomiting,” she remarked. A 
multipronged approach that considers all of the pathways at work 
in CINV is recommended. To provide optimum care, nurses must 
be willing to change the approach if needed, provide patient 
education, and stay on top of the research on CINV.

“Future studies should concentrate on mechanisms of resistance 
and identification of patients at risk,” Cunningham said, adding 
that “even when we use the best interventions, there are still 
patients who don’t respond.”

—Reporting by Anne Snively, BS
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Advancing Targeted Therapies: 
Improving Antibody-Dependent Cellular Cytotoxicity

TARGETED THERAPIES

AT A GLANCE

This program covered the potential role and impact of 

colony-stimulating factors (CSFs) in monoclonal anti-

body therapy. The discussion focused on using CSFs to 

optimize the effector cells’ ability to kill malignant cells 

through antibody-dependent cellular cytotoxicity. 

“Advancing Targeted Therapies: Improving Antibody-
Dependent Cellular Cytotoxicity” was held on Saturday, April 
30, 2005, at the Peabody Orlando Hotel in Orlando, FL.

Chair & Presenter: Elaine S. DeMeyer, MSN, RN, AOCN®,
President and CEO, Creative Cancer Concepts, and Clinical 
Instructor, Baylor School of Nursing, Rockwall, TX

Presenters: Sharon Hamann, RN, BSN, OCN®, Nurse 
Manager, Interlakes Oncology and Hematology, 
Rochester, NY; Jason Rothaermel, BSN, RN, OCN®,
Prostate Cancer Program Coordinator, Cleveland Clinic, 
Cleveland, OH

This session was supported by an unrestricted 
educational grant from Berlex, Inc.

The Biology of Antibody-Dependent Cellular Cytotoxicity
Elaine S. DeMeyer, MSN, RN, AOCN®, began her presentation 

stating that now that researchers are aware of targeted therapy, 
the next step is to use existing knowledge of the immune system 
to enhance targeted therapy strategies. DeMeyer explained 
that this type of enhancement can be achieved by augmenting 
the process known as antibody-dependent cellular cytotoxic-
ity (ADCC), in which antibody-coated pathogens are killed by 
phagocyte cells of the immune system. 

In 1997, monoclonal antibodies became the first targeted 
therapy available to treat cancer. Monoclonal antibodies have 
five mechanisms of action to kill cancer cells.
• Apoptosis (programmed cell death)
• Receptor blockade (blocks communication signal)
• ADCC (effector cell mediated lysis)
• Complement-dependent cytotoxicity (activation of compli-

ment series of proteins)
• T-cell sensitization (activation of cellular response) (Sondel & 

Hank, 2001)
Although much is already known about monoclonal antibodies, 

little is known about enhancing the monoclonal antibodies’ ADCC 
mechanism of action. The effector cells involved with this process 
include neutrophils, monocytes, macrophages, dendritic cells, and 
natural killer (NK) cells. Neutrophils, phagocytes that engulf and 
kill extracellular pathogens, represent 70%–90% of all white blood 
cells and have relatively short lives of about five days. 

“You can think of neutrophils as Kamikaze pilots. Their job is 
to get in there, kill the antigen, and then perhaps die,” DeMeyer 
said. “Macrophages are like vacuum cleaners. They get rid of 
the worn, dead cells and debris. They facilitate homeostasis by 
their constant cleaning action.” Macrophages are monocytes 
that leave the blood to become scavengers, phagocytes, and 
antigen-presenting cells in the tissue. Dendritic cells are potent 
antigen-presenting cells that act as the commanders of the im-
mune system. To learn more about dendritic cells, DeMeyer sug-
gested reviewing a series of monographs available free through 
Oncology Educational Services, Inc. One resource, “Dendritic 

Cells: The Sentry Cells of the Immune System,” she referred to 
as “Dendritic Cells 101.” 

Lymphocytes, also known as the NK cells that attack and 
destroy tumor and infected cells, are so-called because specific 
target recognition is not needed; the process is “natural.” 

“In ADCC, probably the key cell is the natural killer cell or the 
NK cell. Natural killer cell activity is what we want to learn how 
to harness in particular for ADCC,” DeMeyer said. The action of 
NK cells is similar to that of cytotoxic T cells in their ability to kill 
a variety of tumors and to release granules. 

Research Combining Cytokines With Monoclonal Antibod-
ies

Sharon Hamann, RN, BSN, OCN®, addressed rituximab, 
the first monoclonal antibody approved by the Food and Drug 
Administration (FDA). It is indicated for non-Hodgkin’s lym-
phoma (NHL) and targets the CD-20 surface antigen. The three 
mechanisms of action are induction of apoptosis, induction of 
compliment-mediated lysis, and activation of ADCC. In relapsed 
indolent B-cell lymphoma, a 50% overall response and 6% 
complete response was seen with rituximab; however, when 
used as a single agent, a durable, long-lasting response is rare 
(Gopal, 2002). 

Four cytokines may enhance ADCC activity: interleukin-2 
(IL-2), interferon alpha (IFN-α), granulocyte-colony stimulating 
factor (G-CSF), and granulocyte macrophage-colony stimulating 
factor (GM-CSF) (Jenway, Travers, Walport, & Schlomchik, 2001). 
Hamann explained that increasing the volume of circulating 
antibodies and complimenting and upregulating the number of 
circulating activated effector cells results in a synergistic beneficial 
effect (i.e., 1+1=3). 

IL-2 acts by stimulating T cell proliferation and enhancing 
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the cytolytic activity of the NK cells. Using rituximab with low 
to intermediate doses of IL-2 may enhance this ADCC activity. 
Hamann reported that although IL-2 can be given both intrave-
nously and subcutaneously, the subcutaneous route has been 
found to be less toxic. In two phase I studies that used rituximab 
and subcutaneous IL-2 for relapsed or refractory B-cell lympho-
ma, there was an 6%–11% response rate with reported toxicities 
common to IL-2: flu-like symptoms and fatigue (Porcu, Farag, & 
Marcucci, 2001; Wilson, Hurst, & Yeun, 2001). 

IFN-α augments NK cell activity, modu-
lates cytotoxic T cell response, and directs 
antitumor activity. In the clinical study con-
ducted by Davis, Maloney, and Grillo-Lopez 
(2000), only 27 of the 38 enrolled research 
participants with refractory/low-grade or fol-
licular NHL were able to complete all of the 
36 IFN-α injections because of toxicities. 
The most common adverse events were 
asthenia (92%), chills (82%), fever (79%), headache (74%), nausea 
(61%), and myalgias (58%) (Davis, Maloney, & Grillo-Lopez). 

“The overall response was 45%, and the median time to survival 
was 22 months, which is good for this population of patients,” 
Hamann said. “The problem is the side effects. It obviously didn’t 
give great quality of life; it just gave them a longer life.”

GM-CSF increases antigen presentation of monocytes and 
macrocytes, enhances CD-20 expression, stimulates the effector 
function of the myeloid cells (i.e., neutrophils, macrophages, NK 
cells, and dendritic cells), and enhances cell-mediated immunity 
(Niitsu et al., 2004; Olivieri et al., 2001). 

“What these studies have shown is that we are truly on the cut-
ting edge of enhanced targeted therapy,” Harmann concluded. 
“I think that we are going to see in the near future larger, more 
well-controlled combination cytokine and monoclonal antibody 
studies that are going to show improvements in ADCC.” 

Nursing Implications: Advancing the Scope of Practice
Jason Rothaermel, BSN, RN, OCN®, said that oncology nurses 

need to have a basic understanding of the rationale for new 
therapies and their possible side effects. He presented a review 
of the most common side effects of the previously presented 
cytokines, IL-2, IFN-α, and the CSFs.

“In my experience, the interleukins tend to be the most dif-
ficult drugs in this classification for patients to tolerate. They have 
a hyperaffinity for short-lived symptoms including rigor, chills, 
headache, and myalgias,” Rothaermel stated. Gastrointestinal 
disturbances of nausea, vomiting, diarrhea, capillary leak syn-
drome, neurological alterations, and cutaneous reactions also 
may occur. Side effect management includes IV meperidine, 

sublingual hydromorphone hydrochloride, indomethicine, acet-
aminophen, ranitidine, antiemetics, antidiarrheals, vasopressors 
(alpha-adrenergic agents), dietary changes, fluid increase, skin 
moisturizers, and best supportive care (Mavroukakis, Muehl-
bauer, White, & Schwartzentruber, 2001). 

In addition to the more well-known side effects of IFN-α,
Rothaermel warned that the oncology nurse should not over-
look mood and cognitive alterations that may include suicidal 
ideation. He recommended premedication with acetaminophen, 

increased hydration, and exercise, because 
the endorphins released help to downregu-
late the psychological issues.

Injection site reactions, bone pain, rash 
and fever are common with CSFs. Side ef-
fect management includes proper injection 
technique, acetaminophen, and diphenhydr-
amine. Rothaemel said that a few patients will 
experience a sudden reaction to the CSFs 

about 10–15 minutes after the first injection. Patients tend to feel 
light-headed, a little bit dizzy, short of breath, a little faint, and a 
little hypoxic. This is not an allergic reaction, and it only occurs in 
a small subset of people with the first dose.

The Oncology Nurse Dual Role: Student and Advocate
Rothaermel summed up the value of this presentation on ad-

vancing targeted therapy with the enhancement of ADCC when 
he stated, “I am a firm believer that education is the most impor-
tant thing you can do yourself and your patients. Educate yourself 
so you can be an advocate for your patients” (see Figure 1).

—Reporting by Barbara A. Biedrzycki, AOCN®, CRNP
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Figure 1. The Role of 
Oncology Nurse as Advocate

• Inform the patient.
• Promote entrance into clinical trials.
• Increase understanding.
• Advocate toxicity management 

strategies and therapies.

Look for this program as a Web-based continuing education (CE) program and a printed monograph in Fall 2005. 
Visit www.oesweb.com to access this and other CE programs from Oncology Education Services, Inc. 
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New Horizons for Treating Patients 
With Hematologic Malignancies: Clinical Perspectives on 

Multiple Myeloma, AML, MDS, and CML

HEMATOLOGIC DISORDERS

AT A GLANCE

This program provided an overview of various hema-

tologic malignancies, including multiple myeloma, 

myelodysplastic syndromes, acute myeloid leukemia, 

and chronic myeloid leukemia. Historical treatment 

approaches were presented, along with emerging 

therapies. Case studies provided practical information 

regarding nursing care of patients.

“New Horizons for Treating Patients With Hematologic 
Malignancies: Clinical Perspectives on Multiple Myeloma, 
AML, MDS, and CML” was held on Saturday, April 30, 
2005, at the Rosen Plaza Hotel in Orlando, FL.

Chair & Presenter: Regina A. Swift, RN, BSN, Clinical 
Research Coordinator/Clinical Manager, James R. 
Berenson MD, Inc., West Hollywood, CA

Presenters: Elizabeth Williams Humes, RN, BSN, OCN®,
University of North Carolina Lineberger Comprehensive 
Cancer Center, Chapel Hill; Jeffrey E. Lancet, MD, 
Assistant Professor of Hematological Malignancies, H. Lee 
Moffitt Cancer Center and Research Institute, Tampa, FL

This session was supported by an unrestricted 
educational grant from Tibotec Therapeutics.

Treatment of Multiple Myeloma
Regina A. Swift, RN, BSN, began the program with a discussion 

of emerging treatment options in multiple myeloma, a malignant 
proliferation of the plasma cells, which are the source of antibod-
ies. Patients with multiple myeloma overproduce a single antibody 
while underproducing all other antibodies. Monoclonal immuno-
globulins (M proteins) are released into the bloodstream by the 
myeloma cells. In addition, malignant cells destroy normal bone 
tissue, leading to pain and compromised bone marrow function. 
Clinical features include osteolytic lesions, bone pain, fractures, 
anemia, renal insufficiency, hypercalcemia, and recurrent bacte-
rial infections. Diagnostic tests include complete blood count; 
chemistries with blood urea nitrogen, creatinine, calcium, and 
lactate dehydrogenase; 24-hour urine for protein; serum protein 
electrophoresis to measure the levels of the immunoglobulins; 
and immunoelectrophoresis or immunofixation. Skeletal surveys 
are performed to assess bony involvement, and a bone marrow 
biopsy is conducted to assess marrow involvement. 

Multiple myeloma is the second most common hematologic 
malignancy and has poor survival statistics, with a 32% five-year 
survival rate. A predicted 15,980 new cases are expected to be 
diagnosed in 2005, with 11,300 people dying from it (Jemal et 
al., 2005). 

Swift reviewed the terms used to describe the state of the 
disease. Relapsed disease is that which recurs after a response to 
the most recent treatment, while refractory disease is myeloma 
progressing despite ongoing therapy. Swift said that these two 
groups of patients are most often asked to participate in clinical 
trials utilizing “new drugs.” 

Swift also reviewed the disease trajectory to demonstrate the 
need for multiple therapies during the course of the disease. In 
the 1960s, the disease was treated with radiation and melpha-
lan. In the 1970s, stem cell transplant, high-dose chemotherapy, 

and VAD (vincristine, doxorubicin, and dexamethasone) were 
used. Current therapy dates from the mid 1990s and includes 
arsenic trioxide, immune therapy, tandem transplants, and 
bortezomib.

Current first-line treatment may be melphalan, VAD, dexa-
methasone, or thalidomide plus dexamethasone. In addition, 
bortezomib is used in this population. A protease inhibitor, it is 
approved for use in refractory or relapsed multiple myeloma. It 
acts directly on the myeloma cell causing apoptosis. Swift said 
that bortezomib has demonstrated additive activity with dexa-
methasone, chemotherapy, and radiation. 

Swift discussed a number of trials of emerging treatment op-
tions. She reported that trials using lenalidomide were statistically 
significant, and a trial using liposomal doxorubicin with vincristine 
and dexamethasone as first-line therapy demonstrated an 89% 
response rate (Hussein et al., 2002). Trials being conducted now 
include bortezomib plus melphalan and prednisone versus 
melphalan and prednisone as first-line therapy. Many other first-
line therapy trials are ongoing to study various combinations of 
thalidomide, zoledronic acid, dexamethasone, bortezomib, and 
doxorubicin. Trials for patients with relapsed or refractory disease 
include the use of dexamethasone, ascorbic acid, thalidomide, 
and arsenic (DATA); thalidomide, liposomal doxorubicin, vincris-
tine, and dexamethasone (DVD-T); and bortezomib, thalidomide, 
and dexamethasone plus or minus doxorubicin.

Case Studies
Elizabeth Williams Humes, RN, BSN, OCN®, presented two 

case studies of patients with multiple myeloma. The first was 
a female patient with a two-year history of multiple myeloma. 
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The patient had been treated with 6 cycles of VAD, 2 cycles 
of topotecan/dexamethasone and 6 cycles of bortezomib. She 
was placed on a clinical trial using liposomal doxorubicin with 
bortezomib. The patient experienced a complete response by 
cycle 4 of treatment. Adverse events included neuropathy, lower 
extremity edema, photophobia, mucositis, and anemia; however, 
no dose reductions or dose delays were needed. 

The second case study reviewed the course of treatment of 
a male who was newly diagnosed with multiple myeloma and 
was treated with the same protocol as the first patient. He had 
a partial to near-complete response. Adverse events included 
fatigue, neuropathy, diarrhea, neutropenia, thrombocytopenia, 
and weight loss. This patient was hospitalized with acute renal 
failure—unrelated to study therapy—and had to have a dose 
reduction because of neuropathy.

Myelodysplastic Syndromes
Jeffrey C. Lancet, MD, discussed new options for treating my-

eloid diseases. He presented an overview of the myelodysplastic 
syndromes (MDS), clonal disorders characterized by a hypercel-
lular marrow, peripheral cytopenias, and cell functional abnormali-
ties. MDS leads to bone marrow failure, and most patients die of 
infection or bleeding. In about 35%–40% of patients, the disease 
transforms to acute myeloid leukemia (AML) (Greenberg et al., 
1997). Historically, treatment for MDS has been supportive care. 
About 10,000–15,000 new cases of MDS are diagnosed each year, 
and median survival is poor (Jemal et al., 2005). MDS is primarily 
a disease of the elderly with the incidence greater in males than in 
females. Lancet reviewed risk classification and discussed survival 
in the various subgroups of the disease. 

Therapeutic strategies that are evolving in MDS target apop-
tosis and angiogenesis. Novel therapies currently in develop-
ment for MDS include demethylating agents (azacytidine and 
decitabine), immunosuppressors (antithymocyte globulin), immu-
nomodulatory agents (lenalidomide), anti-CD33 immunotoxin, 
growth factors (thrombopoietin), and cell signaling agents. The 
cytosine nucleoside analogs (azacitidine) affect the methylation 
status. In a phase 3 trial of azacitidine versus observation, the 
observation arm had a median time to transformation or death of 
13 months while the azacitidine arm was 21 months. Azacitidine 
was shown to delay time to transformation and improve quality 
of life. The study demonstrated an overall response rate of 60%, 
with a 7% complete response, 16% partial response, and 37% 
improved (Silverman et al., 2002). 

Phase 3 trials of decitabine were also positive (Saba et al., 
2004). Patients in this study were stratified based on International 
Prognostic Scoring System classification, prior chemotherapy, and 
study center. The endpoint was time to AML or death. 

Farnesyl transferase inhibitors (FTIs) are another new class of 
drug that has shown efficacy in treating MDS. These drugs are 

extremely potent inhibitors of farnesylation and inhibit malignant 
cell line proliferation. FTIs even inhibit the ras-mutated cell lines. 
Lancet reported that phase I/II studies of tipifarnib (R115777) 
presented at the 2004 American Society of Hematology meeting 
demonstrated very durable responses (Lancet et al., 2004).

Another area of exploration is the use of lenalidomide (CC-
5013), which produces a modulation of the ligand–induced 
response. It is not neurotoxic or teratogenic but increases both 
the immune response and erythropoietin receptor signaling. 
Treatment-related toxicities in the MDS studies included my-
elosuppression, pruritus, and diarrhea. Patients who derived the 
greatest benefit were those with the 5q- subtype. 

Acute Myeloid Leukemia
Lancet also provided a discussion of AML, incidence of which 

increases with age. The majority of patients achieve a complete 
response, but survival is poor because of relapse and early death. 
The outcome is improved in younger patients, and the most 
important prognostic factor in this disease is the cytogenetics. 
New treatments for AML include antigen-directed agents, such 
as gemtuzumab and GM + depth toxin; MDR1 9 (P-glycopro-
tein) or zosuquidar; hypomethylating agents, such as decitabine, 
FITI (tipifarnib); FLT3 inhibitors (CEP 701, PKC 412); nucleoside 
analogs (clofarabine); Bcl-2, vaccine (W11, PR1); immune modu-
lation (histamine plus interleukin 2); or minitransplant. 

Tipifarnib has been studied in patients with newly diagnosed 
AML and demonstrated a 18% complete response rate with a 
median survival of 54 weeks (Lancet et al., 2004). Clofarabine, 
a purine nucleoside analog, also has been studied in this popu-
lation. Overall response rate was 56% and this drug appears 
comparable to the 7+3 standard therapy (Burnett, Russell, Kell, 
Milligan, & Culligan, 2004). 

—Reporting by Carol S. Blecher, RN, MS, AOCN®, APN, C
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Assessment of the Older Patient With a Blood Cancer: 
Putting Theory Into Practice

HEMATOLOGIC DISORDERS

AT A GLANCE

This program addressed age-based inequity of treatment 

access and provided tools to assess the health status of 

older patients with blood cancers. Various factors, such 

as comorbidity, social support, and functional status, 

determine appropriate treatment plans. This sympo-

sium highlighted critical assessments in determining the 

treatment and potential clinical trial candidacy for older 

adults with blood cancers.

“Assessment of the Older Patient With a Blood Cancer: 
Putting Theory into Practice” was held on Saturday, April 
30, 2005, at the Rosen Plaza Hotel in Orlando, FL.

Presenters: Lodovico Balducci, MD, Professor of Medicine 
and Oncology, University of South Florida College of 
Medicine and Program Leader, Senior Adult Oncology 
Program, H. Lee Moffitt Cancer Center and Research 
Institute, Tampa; Martine Extermann, MD, PhD, Associate 
Professor of Oncology and Medicine, University of South 
Florida College of Medicine and Attending Physician, Senior 
Adult Oncology Program, H. Lee Moffitt Cancer Center 
and Research Institute; Janine Overcash, PhD, ARNP, BC, 
Assistant Professor of Nursing, University of South Florida 
College of Medicine and Geriatric Nurse Practitioner, H. Lee 
Moffitt Cancer Center and Research Institute.

This session was supported by an unrestricted educational 
grant from The Leukemia and Lymphoma Society.

Older adults comprise the majority of newly diagnosed leu-
kemias, lymphomas, and myelomas. Lodovico Balducci, MD, 
provided a review of care of these patients, explaining that 
assessment should include patient-related issues, such as life 
expectancy, treatment tolerance, and cost, as well as cancer-
related issues, which include aggressiveness of disease and 
chemosensitivity. Balducci introduced a treatment decision tree 
for the older adult and explained that a comprehensive assess-
ment leads to the identification of a level of independence and 
presence of comorbidities or geriatric syndromes. For example, 
patients who are independent with no comorbidities are likely 
to tolerate full-dose chemotherapy. Conversely, chemotherapy 
dose reductions and precautions should be taken with those who 
are more dependent and experiencing comorbidities. In some 
cases, alternative treatments should be offered. 

Balducci emphasized the fact that chronologic age does not 
necessarily relate to functional status (Balducci, Lyman, Erschler, 
& Extermann, 2004). Two individuals may be the exact same 
age, and one may be totally independent while the other may 
be dependent and have geriatric syndromes. Four classifications 
were offered in dealing with cancer and aging (see Figure 1).

In assessing older clients, clinicians should look at ability to 
perform activities of daily. Ability to live independently, which 
involves shopping, cooking, handling finances, communication, 

housekeeping, and taking medications properly, is also important. 
Geriatric syndromes like delirium, dementia, dizziness, depres-
sion, incontinence, falls, failure to thrive, and neglect and abuse 
need to be evaluated (Balducci & Extermann, 2004). 

Life expectancy, treatment toxicity, compliance, prognosis, 
and polypharmacy or drug interactions must be assessed. Co-
morbidities, in general, tend to be a sign of poorer prognosis and 
diminished overall survival. Comorbidities in the elderly include 
cardiovascular disorders, anemia, and depression. Balducci ex-
plained that anemia is a severe problem in the elderly, as older 
patients do not respond well to oral iron. Many factors contribute 
to anemia in this population, including chemotherapy, anemia 
of chronic inflammation, iron deficiency anemia, and anemia 
because of nutritional deficiencies. Anemia has an impact on 
survival, functional independence, cardiovascular disease, and 
dementia. Balducci described the Cardiovascular Health Study, 
which divided older patients into three groups—fit, pre-frail, 
and frail (Fried et al., 2001). This categorization was based on 
unintentional weight loss (greater than 10 pounds in a year), 
self-reported exhaustion, weakness of grip strength, slow walk-
ing speed, and low physical activity. Conclusions were that 
hematologic malignancies are becoming more burdensome for 
patients over 70. Assessment of older patients is essential to plan 
treatment, and the nursing role is fundamental to the assessment 
and management of concomitant conditions. 

The Impact of Age on Survival
Martine Extermann, MD, PhD, expanded on the issues sur-

rounding life expectancy and the factors affecting survival in 

Figure 1. Four Health Classifications 
of Older Patients

• Primary: Individual has reduced functional reserve, but no 
limitations of activity.

• Intermediate: Functional reserve is critically reduced and 
functional limitations exist, but recovery is still possible.

• Secondary or Frailty Phase: No recovery of functional 
reserves exists, and the patient has severe limitations.

• Near Death: No functional reserve. 
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the elderly. She compared overall life expectancy in a very fit 
individual, a normal person, and a sick person at ages 65, 70, 75, 
80, and 85. Life expectancy diminished with age in all groups. As 
expected, the best life expectancy was in the very fit individual 
and the worst was in the sickest person. Survival by stage of disease 
at diagnosis was reviewed, and, as with younger people, patients 
with early-stage disease have the best prognosis. Extermann again 
cited the Cardiovascular Health Study, this time looking at survival 
with dementia. Vascular dementia had the worst survival statistics 
at 3.5 years, and normal cognition had the best survival with 11 
years (Diehr, Patrick, Bild, Burke, & Williamson, 1998). 

Extermann presented a case study involving an 80-year-old, 
active, male patient diagnosed with acute myeloid leukemia 
(AML). The patient was a retired pilot who had an episode of 
blood-tinged diarrhea while traveling in Africa. He reported feel-
ing short of breath and weak for two weeks, and he complained 
of only being able to play nine holes of golf. 

Complete blood count and bone marrow revealed AML = 
M4, WBC = 60, Hgb 7.5 and Plt = 32. Extermann discussed 
various treatment choices including 3+7 standard with high-dose 
Ara-C consolidation, 3+7 with intermediate dose Ara-C, 3+7 
alone, low-dose Ara-C, gemtuzumab, supportive care, a clinical 
trial, or wait for karyotype. 

Extermann presented information on the Marseille Study, a 
review of more than 300 patients with AML who were 75 or 
older (Vey et al., 2004). The study looked at how these patients 
fared compared to patients age 65–75. They found that fewer 
older patients were treated with aggressive chemotherapy. If 
they received the same treatment, the response rate and pro-
gression-free survival were equal but survival was a bit lower. 
Survival statistics were best with the 3+7 than with the other 
arms. Response was dependent on karyotype.

Extermann’s personal conclusions were that patients with 
normal or good karyotypes should be treated with 3+7 and in-
termediate Ara-C. If the cytogenetics are poor, the patient should 
be enrolled in a clinical trial or given supportive care. 

Case Studies 
The final speaker was Janine Overcash, PhD, ARNP, BC, who, 

through case studies, discussed how comorbidities affect the 
health of an older person. She also addressed guidelines for 
screening, the principles of geriatric assessment, geriatric as-
sessment instruments, follow-up in the older adult, and geriatric 
nursing resources. 

The first patient discussed was a 74-year-old white female 
diagnosed with non-Hodgkin’s lymphoma (NHL) one month 
ago. The patient reported fatigue and night sweats at the time 
of diagnosis. Treatment started with CHOP (cyclophosphamide, 
doxorubicin, vincristine, prednisone). Comorbidities included 
hypertension, hypercholesterolemia, osteoarthritis, osteoporosis, 

and type 2 diabetes. Medications included an ACE inhibitor, 
HMG, statins, alendronate, and as-needed ibuprophen. In 
addition to NHL, the patient’s hypertension was potentially the 
most life-limiting problem. The importance of screening for non-
malignancy-related issues was emphasized. Overcash explained 
that the burdens of treatment versus the positive benefits must be 
weighed, along with life expectancy and patient preference. She 
cited the American Geriatrics Society Web site as a good resource 
(www.americangeriatrics.org). She added that the U.S. Preventive 
Services Task Force has a rating system for all comorbidities and 
strongly recommends screening of older patients for hypertension 
and hyperlipidemia. This organization also recommends patients 
be screened for depression and osteoporosis. 

Overcash explained that basic principles need to be consid-
ered when caring for older patients. For example, cancer tends 
to behave differently in this population. People 70 years and 
older have an average of 5.6 comorbid conditions as well as less 
functional reserve. Geriatric syndromes must be assessed, along 
with general frailty (Overcash, in press [a, b]; 2005). 

Older people tend to present with more advanced disease 
because of decreased use of screening services, reduced ac-
cess to care, cultural barriers, and ageism. Social support in this 
population also may be limited. Overcash discussed the need 
for rescreening at periodic intervals and proactive phone calls to 
maintain contact. She also discussed resources that are available 
for nurses, such as the Hartford Geriatric Nurse Resources found 
at www.hartfordign.org. 

Overcash concluded by saying that although heart disease 
remains the nation’s leading cause of death, cancer behaves 
differently with age. It presents differently, develops differently, 
and responds differently to treatment. A comprehensive geriatric 
assessment must be performed, and close follow-up must be 
maintained to properly care for these clients.

—Reporting by Carol S. Blecher, RN, MS, AOCN®, APN, C
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Listen Up! Examining Communication 
and Optimizing Extended Adjuvant Breast Cancer Care 

SITE-SPECIFIC CANCERS

AT A GLANCE

This session summarized current adjuvant treatment 

options for breast cancer using endocrine therapy and 

aromatase inhibitors. From the patient’s perspective using 

dramatic presentation, the session identified effective 

ways to facilitate dialogue with patients, families, and 

healthcare team members. The presenters also suggested 

nursing strategies for effective patient advocacy and com-

munication.

“Listen Up! Examining Communication and Optimizing 
Extended Adjuvant Breast Cancer Care” was held on 
Saturday, April 30, 2005, at the Peabody Orlando Hotel 
in Orlando, FL.

Chair & Presenter: Dawn Camp-Sorrell, RN, MSN, FNP, 
AOCN®, Oncology Nurse Practitioner, Birmingham, AL

Presenter: Marisa Weiss, MD, Breast Radiation Oncologist, 
President and Founder of breastcancer.org, Narberth, PA

This session was supported by an unrestricted 
educational grant from Novartis Oncology.

Overview of Extended Adjuvant Therapy Options
Extended adjuvant breast cancer treatment is an area of explod-

ing research and changing practice. Patients need support in their 
decisions, side effect management, and approach to care. Support 
includes patient teaching and effective communication.

Dawn Camp-Sorrell, RN, MSN, FNP, AOCN®, provided session 
attendees with an update about extended adjuvant treatment 
options for patients with breast cancer—specifically aromatase 
inhibitors (AIs). Marisa Weiss, MD, then focused on the experi-
ence of the patient with breast cancer, showing how to better 
communicate with patients and establish long-term and effective 
provider-patient relationships.

For women diagnosed with an early-stage breast cancer (can-
cer restricted to the breast or local lymph nodes), the standard 
treatment is surgery. But micrometastatic deposits may remain. 
The risk of recurrence peaks during the first five years after the 
patient’s surgery, then declines slowly for up to four decades.

The adjuvant hormonal therapy option is only for estrogen 
receptor positive (ER+) women. Hormonal therapy prevents 
estrogen stimulation of breast cancer cells either by blocking the 
estrogen receptor or by suppressing estrogen synthesis.

According to Camp-Sorrell, the National Institutes of Health 
recommend hormonal therapy in ER+ breast tumors no matter 
the age of the woman, axillary node involvement, tumor size, or 
menopausal status (Goss et al., 2003; Mouridsen, Rose, Brodie, 
& Smith, 2003; Winer et al., 2005).

A well-known example of a selective estrogen receptor modula-
tor (SERM) is tamoxifen. It works by binding to estrogen receptor 
sites, thereby inhibiting estrogen binding and subsequent stimula-
tion. In early-stage breast cancer, tamoxifen reduces risk of recur-
rence by 47% and death by 27%. It also reduces risk of breast 
cancer in the contralateral breast by 47% (Goss et al., 2003).

The latest data about tamoxifen shows that it has improved the 
10-year survival rates for women with early-stage breast cancer. 

Its use is the standard of care for early-stage ER+ breast cancer 
for the five years after initial treatment. However, 50% of recur-
rences occur after completion of five years of tamoxifen. Based 
on the National Surgical Adjuvant Breast and Bowel Project 
trial (B-14), no evidence supports continuing tamoxifen therapy 
beyond five years (Smith, 2004). Side effects of tamoxifen are 
mild nausea, hot flashes, and tumor flare (during the first month 
of treatment).

Based on 20 years of data about the use of tamoxifen, research-
ers have determined that patients develop a resistance to treat-
ment, based on partial agonist activity on estrogen receptors in 
bone, endometrium, and lymph nodes. Tamoxifen also is linked to 
thromboembolism and endometrial cancer (Grana, 2003).

Aromatase Inhibitors
AIs suppress estrogen synthesis, which is a different mechanism 

of action from that of tamoxifen. They convert androgens (andro-
stenedione and testosterone) to estrogens (estrone and estradiol). 
AIs include letrozole, anastrozole, and exemestane. To date, letro-
zole is the only approved extended therapy beyond tamoxifen. 

AIs have been proven to have clinical benefits—increased ef-
ficacy and improved safety—compared with tamoxifen. AIs lack 
an agonist effect on the endometrium. They have been shown to 
be effective in primary and advanced breast cancer, so they can 
be used after tamoxifen therapy. Side effects can include mild 
nausea and hot flashes, hair thinning, arthralgias, and hypercho-
lesterolemia. Rash is uncommon. The agents are taken orally, and 
food does not interfere with absorption.

Camp-Sorrell also reminded session attendees that patients 
receiving AIs must be taught about bone thinning, which can 
progress during therapy.

Clinical trials of AIs have looked at appropriate target patient 
populations (i.e., postmenopausal and ER+ women) and the 
timing of their use (e.g., after tamoxifen, after surgery, combined 
with tamoxifen) (Winer et al., 2005). Based on data from phase II 
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randomized trials, the American Society of Clinical Oncologists 
(ASCO) recommends AI use after tamoxifen (Winer et al.). The 
optimal duration of use for AIs is unknown. Also, no data have 
been accumulated as to the benefit of using AIs, followed by 
tamoxifen (Winer et al.). Clinical data suggest that after taking 
tamoxifen for 2.5 years, patients should begin taking AIs. Ongo-
ing clinical trial data will lead to strategies to optimize therapy. 
Figure 1 lists clinical trials in the extended adjuvant setting.

What is not known about AIs is the extent to which they 
can be interchangeable, the clear efficacy of each agent, and 
appropriate sequencing. Cardiac effects also remain unknown 
(Winer et al., 2005).

Establishing and Nurturing Relationships With Patients
To address the importance of good communication and rela-

tionship building with patients, Weiss provided commentary with 
accompanying photographs of a patient presenting to a clinic for 
care. She presented practical approaches to foster connections 
with patients.

Trust—Weiss reminded session attendees—is the basis for a 
good doctor-patient relationship. “Everyone on the care team 
needs to nurture the relationship,” she said. “The doctor should 
cherish and protect your life.”

Weiss identified several factors that patients bring with them 
when they prepare to go to the doctor—such as having a sleepless 
night, worry about getting children ready for the day, waiting long 
intervals in the waiting room, feeling anxious and afraid, meeting 

multiple members of the care team with various roles, and feeling 
that care could be fragmented, overwhelming, or confusing.

“Care is delivered in the context of a relationship,” Weiss 
said. “A patient has expectations of the team. Developing and 
maintaining good relationships take a lot of work. When a patient 
first encounters the nurse, this is typically the first contact with 
someone who will take care of her. The nurse brings eyes, ears, 
talent, and energy to the care of the patient.”

Weiss suggested several distractions that can affect the rela-
tionship of the patient with the care team. These include first im-
pressions, feeling intimidated, perceiving the physician or team 
member as being attentive or approachable, how the patient’s 
lifestyle is affected by treatment, the caregiver’s responsibilities, 
support systems available, and financial considerations.

Based on Weiss’s experience from caring for patients and pro-
viding patient education, she recommended www.breastcancer.
org, a Web site for patients with breast cancer. She emphasized 
that education and information needs vary with each patient 
and over time. Anxiety and information overload can affect the 
effectiveness of patient education. 

Nurses should present information in a format that can be un-
derstood, keeping in mind appropriate vocabulary. In addition, 
nurses should remember that the greatest resource of information 
for patients may be other patients. 

Weiss emphasized that excellent, open communication—that 
fosters a relationship with a patient—includes conveying compas-
sion, expertise, and accessibility and taking the patient seriously. 

“Life is a gift,” Weiss said. “Your job is to protect and cherish 
it. It is a privilege to help you with this. The focus on what we 
can do right now is to get you through this.”

—Reporting by Ellen Carr, RN, MSN, AOCN®
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Figure 1. Aromatase Inhibitors: 
Selected Clinical Trials Available in Extended 

Adjuvant Setting (April, 2005)
National Surgical Adjuvant Breast and Bowel Project B-33:

Patients are randomized to exemestane or placebo for 2 
years after 5 years tamoxifen.

Internal Collaborative Cancer Group (EXEM): Compares 2 
years of exemestane after 3 years of tamoxifen to standard 5 
years tamoxifen.

Tamoxifen and Exemestane Adjunct Trial: Compares 5 years 
treatment with either exemestane or tamoxifen.

Breast International Group/Letrozole Tamoxifen: Four-arm 
study compares 5 years tamoxifen, 5 years letrozole, and 
sequence therapy 2, then 3 years either tamoxifen or letrozole

Arimidex-Nolvadex Triala: Patients are randomized to 5 years 
tamoxifen or 3 years tamoxifen followed by 2 years anastrozole

MA-17 Extension: Women who have received letrozole are 
randomized to continue letrozole or placebo

a Arimidex® and Nolvadex® (AstraZeneca, Wilmington, DE)
Note. Based on information from Buzdar, 2004; Goss, Ingle, & Pater, 

2004; Goss et al., 2003; Grana, 2003; & Winer et al, 2005. 
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tion of 300 mg/m2, but demonstrated that a dose of 175 mg/m2

produces fewer neuropathies (American BioSciences, Inc. [ABI], 
2004). She elaborated on the phase III study that compared nab-
paclitaxel and regular paclitaxel; the nab-paclitaxel group yielded 
better results with regard to the percent of patients receiving 
steroid concomitant medications (95% in the paclitaxel group 
versus 2% in the nab-paclitaxel group). Overall response rate, 
time to disease progression, median time to tumor progression 
in patients with prior treatment for metastatic breast cancer, and 
median survival were all improved with the nab-paclitaxel regi-
men (ABI; O’Shaughnessy et al., 2003). The patients receiving 
paclitaxel had a higher incidence of neutropenia, but there was 
no difference in the rates in terms of thrombocytopenia, anemia, 
febrile neutropenia, or septic deaths (ABI; O’Shaughnessy et al.). 
Grade 3 sensory neuropathy was greater in the nab-paclitaxel 
group; however, the problem rapidly resolved in an average of 
22 days and only 3% of patients needed to stop nab-paclitaxel 
therapy as a result (O’Shaughnessy et al). 

Blum and colleagues (2004) studied nab-paclitaxel in a weekly 
x 3 weeks on and one week off regimen. The phase I studies 
determined that the MTD of nab-paclitaxel was 150 mg/m2 in 
patients who were lightly pretreated and 100 mg/m2 in heavily 
pretreated patients. The dose-limiting toxicity (DLT) in the lightly 
pretreated group was sensory neuropathy and in the heavily 

pretreated group was neutropenia. A phase II randomized study 
of nab-paclitaxel compared two dose levels (100 mg/m2 vs. 
125 mg/m2) in patients with metastatic breast cancer who were 
heavily pretreated and taxane-resistant. The 100 mg/m2 dose of 
nab-paclitaxel was recommended for patients who were heavily 
pretreated (Blum et al., 2004). Additional research is planned for 
weekly dosing of nab-paclitaxel in the adjuvant and neoadjuvant 
settings.

Benefits of nab-paclitaxel therapy include the absence of 
chemical solvents, no need for routine premedication, the abil-
ity to administer higher doses, a lower apparent risk of hyper-
sensitivity reactions, an infusion time of about 30 minutes, and 
the use of regular IV tubing and IV bags for drug administration 
(Abraxis Oncology). Safety considerations include being sure to 
not substitute conventional paclitaxel for nab-paclitaxel. Baseline 
vital signs should be taken, and the patient must be monitored 
for hypersensitivity reactions including dyspnea, flushing, hypo-
tension, chest pain, and arrhythmias. Monitor the injection site 
as injection site reactions may occur rarely (Abraxis Oncology). 
Common side effects are shown in Figure 1.

Oncology nurses play an important role in the assessment, 
monitoring, treatment, and education of patients undergoing 
chemotherapy. Patients must understand how to manage symp-
toms at home and when to contact the nurse for additional 
interventions and management of side effects. 

—Reporting by Jeanne Held-Warmkessel, MSN, RN, AOCN®, APRN, BC
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Figure 1. Common Side Effects of Nab-Paclitaxel
• Myelosuppression
 –  Neutropenia is dose-dependent; use growth factor

 support as needed; hold treatment until absolute 
 neutrophil count (ANC) > 1,500 cells/mm3; reduce dose 
 for ANC < 500 cells/mm3 lasting for 7 or more days.

 –  Anemia with hemoglobin < 11 g/dL (1/3 of patients)
 – Thrombocytopenia is rare.
• Peripheral neuropathy
 – Dose-dependent
 –  Interrupt treatment or reduce dose to treat grade 3/4 toxicity.
 –  Vitamin B6 100 mg, twice daily or glutamine 10 g 1–3 

 times per day may help.
• Myalgias and arthralgias
 – Common 1–2 days after administration; lasts for 3–5 days.
 – Nonsteriodal anti-inflammatory agents or gapentin 300 

 mg, 2–3 times per day may help (Nguyen & Lawrence, 2004).
• Asthenia: Patients may complain of fatigue, weakness, 

lethargy, and malaise.
 –  Perform baseline assessment and monitor for impact on 

 quality of life.
 – Recommend low-intensity exercise, napping, good 

 nutrition, and fluid intake. 
• Alopecia
• Mild nausea and vomiting 
• Nail changes and fluid retention (rare)
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