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Richter Syndrome: An Aggressive Transformation

A 
71-year-old male patient named 
M.R. was diagnosed with chronic 
lymphocytic leukemia (CLL). At 

the time of diagnosis, M.R. had gener-
alized lymphadenopathy and spleno-
megaly, which caused him to experience 
significant abdominal discomfort. M.R. 
was treated with six cycles of fludara-
bine, cyclophosphamide, and rituximab 
(FCR), which is standard first-line che-
motherapy, and tolerated this fairly well. 
His lymphadenopathy quickly resolved 
and, aside from mild nausea, had no 
complications from treatment. 

Now, three years later, M.R. presented 
with a four-week history of malaise, 
fatigue, night sweats, and unintentional 
weight loss of 15 pounds. He was wor-
ried that his CLL was relapsing because 
his symptoms feel different than when 
he was diagnosed. He had no other 
comorbid conditions. On physical ex-
amination, M.R. appeared unwell. He 
had palpable cervical and subman-
dibular lymph nodes (2–3 cm) and 
bilateral axillary lymphadenopathy 
measuring 5–6 cm. His white blood cell 
count was elevated, with an absolute 
lymphocyte count (ALC) of 32.6 x 109 
g/L. At his previous assessment three 
months prior, his ALC was 10.4 x 109 
g/L, indicating a lymphocyte doubling 
time of less than three months. His 
hemoglobin and platelets were 9.8 g/
dl and 121,000 u/L, respectively, which 
was significantly lower anemia for M.R. 
with a stable platelet count. His lactate 
dehydrogenase (LDH) had always 
been within normal limits but had now 
increased to twice the upper limits of 
normal (590 u/L).

Positron-emission tomography/com-
puted tomography (PET/CT) scan was 
performed on F-fluorodeoxyglucose 
and indicated a standardized uptake 
value (SUV) of 3–4 for the cervical and 
submandibular nodes and an SUV of 

18 and 27 in the axillary nodes. M.R. 
was referred for an excisional biopsy 
of one of his axillary nodes. He did 
not understand why all of these tests 
were necessary and found the time 
waiting for appointments very difficult 
because he was eager to get started on 
treatment. The biopsy was performed a 
week later and he was sent home. One 
week later, M.R.’s oncologist told him 
that the pathology not only reported his 
underlying CLL, but also confirmed the 
presence of a more aggressive, diffuse 
large B-cell lymphoma (DLBCL), which 
would require treatment that was dif-
ferent from conventional CLL therapy. 
M.R. was not surprised by the findings; 
his doctor had explained that a Richter 
transformation was a potential outcome. 
M.R. was eager to start treatment. 

A bone marrow biopsy was needed 
to complete staging, as well as a multi-
gated acquisition scan to assess M.R.’s 
heart function before proceeding with 
anthracycline-based chemotherapy. He 
was started on rituximab, cyclophos-
phamide, vincristine, doxorubicin, 
and prednisone (R-CHOP), which is 
standard chemotherapy for DLBCL. 
Soon after starting treatment, M.R.’s 
night sweats ceased, the nodes began to 
shrink, and his appetite slowly returned. 
He did not lose any more weight but 
did experience some nausea from the 
chemotherapy and mild peripheral 
neuropathy to his feet. He and his wife 
were surprised by how much the loss of 
his hair affected him. He became more 
withdrawn and isolated with this round 
of chemotherapy, admitting that, this 
time, he really “felt like he was sick.” 
He received a total of six cycles and, 
after completing his chemotherapy, M.R. 
was scheduled for a repeat PET/CT scan 
to assess treatment response. He was 
aware that the prognosis was poor if 
he had not responded to treatment but 
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was cautiously optimistic. The previous 
areas of lymphadenopathy had resolved, 
but a new retroperitoneal mass was 
found, measuring 3 x 5 cm, with an SUV 
of 6.3, which was concerning for disease 
progression. His advanced age excluded 
him from stem cell transplantation and 
he was started on a platinum-based, sal-
vage chemotherapy regimen. M.R. and 
his wife then began discussions with the 
nurse and psychosocial clinicians about 
the uncertainty of their situation and 
their sense of hopelessness as they begin 
another round of chemotherapy. 

Richter Transformation

CLL is the most commonly diag-
nosed adult leukemia in the United 
States and Canada, with the average 
age at diagnosis being 71.5 years and 
with men diagnosed slightly more of-
ten than women (Jain & O’Brien, 2012). 
CLL is characterized by an accumula-
tion and proliferation of phenotypically 
distinct monoclonal B-cell lymphocytes 
derived from the blood, marrow, or 
lymph nodes. Despite new understand-
ing about the variable nature of the CLL 
disease trajectory, CLL is classified as 
an indolent, low-grade, lymphoprolif-
erative disorder. In about 2%–10% of 
all cases, patients develop a more ag-
gressive lymphoma known as Richter 
syndrome or Richter transformation 
(Parikh, Kay, & Shanafelt, 2014).

First described clinically by Maurice 
Richter in 1928, the term Richter syn-
drome was applied in the literature 40 
years later to a subset of patients with 
CLL who developed large cell lympho-
ma (Lortholary et al., 1964). Richter syn-
drome is the transformation of CLL to an 
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aggressive lymphoma (Lortholary et al., 
1964). The most common morphologic 
variant is DLBCL, but Hodgkin lym-
phoma, prolymphocytic leukemia, and 
acute leukemia also may be included 
(Tsimberidou & Keating, 2005). Con-
sidered a rare clinical occurrence with a 
poor clinical outcome, Richter syndrome 
occurs in 5% of patients with CLL (50 
per 1,000), with a risk of transformation 
of 0.5%–1% per year and a median onset 
of four years after CLL diagnosis (Tsim-
beridou et al., 2006). Patients may pres-
ent at initial diagnosis with concomitant 
Richter syndrome and CLL (Parikh et 
al., 2013). Incidence rates are difficult 
to determine because Richter syndrome 
is understudied and underreported in 
the literature, and many cases often are 
misidentified and treated as progressive 
CLL rather than a new, more aggressive 
entity. Greater awareness and greater 
accuracy in reporting may see incidence 
rates rise to as high as 16% (compared to 
5%) (Rossi et al., 2008). Transformation 
of CLL to Hodgkin disease is a rare clini-
cal occurrence, with the median time 
from diagnosis being 4.3 years and a me-
dian survival rate of 3.29 years (Parikh et 
al., 2014). Epstein-Barr infection is more 
closely linked with the Hodgkin vari-
ant Richter transformation than DLBCL 
(Jain & O’Brien, 2012).

Clinical Presentation

Patients present clinically unwell 
with rapidly enlarging lymph nodes, 
fever, weight loss, night sweats, hy-
percalcemia, and/or elevated LDH, 
which is not unlike the presentation 
of aggressive or accelerated cases of 
CLL (Jain & O’Brien, 2012; Rossi & 
Gaidano, 2013). Patients also may have 
extranodal involvement of the kidneys, 
gastrointestinal tract, lungs, and/or 
CNS involvement (testes, eyes, sinuses). 
The usual features of progressive CLL, 
such as a rapid lymphocyte doubling 
time, elevated beta-2 microglobulin, 
and splenomegaly, also may be present 
in patients with Richter syndrome but 
have not been found to reliably predict 
its development (Parikh et al., 2014). Ad-
vanced-stage disease (stage III/IV) and 
nodes larger than 3 cm are the only clini-
cal features associated with an increased 
risk of developing Richter syndrome and 
should alert clinicians of possible disease 
transformation (Maddocks-Christianson 
et al., 2007; Parikh et al., 2014; Rossi et 
al., 2008). 

Risk Factors

The risk factors for Richter syn-
drome are unclear. Although the risk 
of developing a second malignancy 
is higher in the CLL population, and 
second lymphoid malignancies occur 
3–5 times more often than in the general 
population, a definitive cause and ef-
fect relationship is not yet understood 
(Maddocks-Christianson et al., 2007). 
Prior therapy with purine nucleoside 
analogs has been shown to significantly 
affect risk, but the impact of conven-
tional chemotherapy is unclear (Parikh 
et al., 2013). A three-fold increase of 
Richter syndrome was found in a Mayo 
Clinic cohort of patients with CLL who 
subsequently developed biopsy-proven 
DLBCL (n = 37) and who had received 
a combination of alkylating agents and 
purine nucleoside analogs; the risk was 
not higher in patients who had received 
only single-agent therapy (Parikh et al., 
2013). The introduction of new agents 
in the treatment algorithm for CLL, 
such as ibrutinib, will mean longer 
follow-up. Accurate reporting is needed 
before the impact of new agents on 
disease transformation is understood.

The presence of Epstein-Barr virus 
infection in the development of Rich-
ter syndrome also has been examined. 
Several reports of tissue staining for the 
presence of Epstein-Barr virus infection 
have found less than 15% of samples 
were positive for the virus (Ansell, Li, 
Lloyd, & Phyliky, 1999; Rossi et al., 
2008; Tsimberidou et al., 2006). Whether 
the virus plays a causative role in the 
transformation or whether its presence 
is simply a manifestation of the patient’s 
underlying immunosuppressed state 
requires further exploration (Jain & 
O’Brien, 2012). 

Diagnosis

The gold standard for diagnosing 
Richter syndrome is the excisional bi-
opsy; however, this may not be possible 
in cases where patients are symptomatic 
and immediate treatment is required. At 
minimum, fine-needle aspiration with 
cytology to confirm the presence of large 
cells should be performed (Parikh et al., 
2014). The use of PET/CT is not routine 
in the diagnosis and management of 
CLL, but can play an important role in 
the diagnosis of transformed disease. 
Indolent lymphomas are not considered 
PET avid-sensitive diseases; however, 

transformation to an aggressive lym-
phoma makes tissue highly F-fluorode-
oxyglucose avid and can help identify 
the best node to biopsy for confirmation 
of the presence of transformation (Falchi 
et al., 2014). Areas of hypermetabolism 
on PET/CT may represent other malig-
nancies (i.e., solid tumor), the presence 
of infection or inflammation, or pro-
gressive CLL. Therefore, results should 
be interpreted cautiously (Conte et al., 
2014). A review of 332 patients with CLL 
and Richter syndrome found an SUV of 
5 or greater reliable for identifying an 
optimal node for biopsy (Falchi et al., 
2014). Using an SUV of 5 or greater as 
a cutoff value, PET/CT has a positive 
predictive value of only 53% and a nega-
tive predictive value of 97%; therefore, 
in cases with SUV of 5 or greater, per-
forming a biopsy (if clinically possible) 
to confirm diagnosis is vital (Parikh et 
al., 2014). Patients with CLL with high 
LDH were less likely to have SUV values 
of 5 or greater compared with Richter 
syndrome patients with high LDH (34% 
versus 88%, respectively). Lower SUV 
values (less than 5) also correlated with 
better survival outcomes (27.6 months 
versus 7.7 months), whereas cases with 
higher SUV (10 or greater) correlated 
with shorter overall survival, regardless 
of histology (Falchi et al., 2014). A bone 
marrow biopsy should be performed to 
complete the staging workup as well as 
a lumbar puncture if CNS involvement 
is suspected. Repeat fluorescence in situ 
hybridization (FISH) studies are helpful 
at the time of transformation to assess 
for the presence of new genetic abnor-
malities (such as trisomy 12, del 11q, and 
Tp 53 mutation), which have prognostic 
significance in Richter syndrome (Parikh 
et al., 2014).

An important feature in Richter syn-
drome is whether the transformed cell is 
clonally related to the underlying CLL or 
whether it represents the development 
of a new clone. About 75% of cases are 
clonally related, or evolved from the 
underlying CLL cell; the remaining cases 
develop from a new clone (Rossi et al., 
2012). IgVH gene sequencing by poly-
merase chain reaction (PCR) is useful 
in determining clonality but may not be 
widely available for clinicians; therefore, 
other prognostic approaches have been 
developed. A multivariate analysis iden-
tified four important factors predictive 
of Richter syndrome: the presence of 
NOTCH1 mutation; IgVH status (mu-
tated); the presence of trisomy 12, del 
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• The true incidence of Richter syndrome is unknown, with many cases underreported 
or misdiagnosed as chronic lymphocytic leukemia (CLL) progression rather than a new 
entity.

• In patients with stage III/IV CLL who present with bulky, rapidly enlarging lymph 
nodes, constitutional symptoms, elevated beta-2 microglobulin, elevated lactate 
dehydrogenase, or hypercalcemia, clinicians should consider Richter syndrome in the 
differential diagnosis. 

• Excisional biopsy is the gold standard for diagnosis and positron-emission tomography/
computed tomography may assist in determining the best node to biopsy.

• Clonal evolution of Richter syndrome origin is important in predicting prognosis and 
patient outcomes.

• Treatment of Richter syndrome differs from CLL treatment and is associated with 
greater toxicity. 

• Patients with Richter syndrome will require additional emotional support and have 
unique learning needs throughout their journey. Oncology nurses caring for this patient 
population require more knowledge and awareness to anticipate and address patient 
concerns. 

Clinical Highlights

Nursing Considerations for Richter Syndrome

11q22-23, and TP53 disruption; and CD 
38 positivity (30% or greater) (Rossi et 
al., 2012). The risk of developing Richter 
syndrome is markedly increased if IgVH 
and NOTCH1 mutations are present 
(75% at five years) and rare if neither 
abnormality is present (0% at five years)  
(Rossi et al., 2012). Clonally unrelated 
cases behave similarly to de novo dif-
fuse large-cell lymphoma with similar 
outcomes and are most commonly IgVH 
mutated. NOTCH1 mutations are not 
usually associated with unrelated cases 
of Richter syndrome (Rossi et al., 2012; 
Timar et al., 2004). Mutations commonly 
seen in de novo DLBCL, such as BCL2, 
BCL6, CD79a, and CD79b, are not gen-
erally seen in Richter syndrome (Jain & 
O’Brien, 2006). 

Therapeutic Options

The development of Richter syn-
drome in patients with CLL necessitates 
therapeutic intervention because of 
the rapid nature of disease progres-
sion, the presence of extensive tumor 
burden, and poor performance status. 
Clinicians must consider prior chemo-
therapy exposure and the possibility 
of chemo-refractory disease (caused by 
TP53 disruption), which may limit treat-
ment options (Tsimberidou et al., 2006). 
Minimal data exist from clinical trials 
to assist clinicians (Tsimberidou et al., 
2013). Historically, anthracycline-based 
chemotherapy (i.e., CHOP) has been the 
most widely used approach because of a 
favorable toxicity profile, and the addi-
tion of rituximab (R-CHOP) has helped 
to improve response rates (39% overall 
response rate, 12% complete response) 
(Maddocks-Christianson et al., 2007). In 
the salvage setting or for patients with 
previous anthracycline exposure, more 
aggressive chemotherapy (including 
platinum-based regimens) is required. 
Unfortunately, greater response rates 
are not seen, and more treatment-related 
toxicities (such as grade 3/4 neutropenia 
and thrombocytopenia) negatively af-
fect patients’ overall health (Parikh et 
al., 2014; Tsimberidou et al., 2006, 2013). 
Although most patients do not achieve 
an adequate response to proceed to 
stem cell transplantation, those who do 
and who have good functional status, 
and minimal comorbidities should be 
referred to transplantation as a con-
solidation strategy (Parikh et al., 2014). 
The cumulative estimated three-year 
survival probability (complete or par-

tial response) if transplantation occurs 
is 75% compared with 21% if stem 
cell transplantation is used only as 
salvage therapy in the relapsed, refrac-
tory setting (Tsimberidou et al., 2006). 
The treatment landscape for CLL has 
changed in recent years, and the role of 
novel agents, such as ibrutinib, in treat-
ing Richter syndrome requires further 
investigation. Ibrutinib appeared to 
have single-agent activity in patients 
(N = 70) with relapsed refractory de 
novo DLBCL with an overall response 
rate of 23%; phase III testing is ongoing 
with ibrutinib in combination therapy 
(Wilson et al., 2012).

Patient Outcomes

Although overall survival has gener-
ally been considered poor, some patients 
do respond to treatment and achieve 
long-term remission. The varying prog-
nosis is most closely linked to clonal-
ity. Clonally unrelated Richter syn-
drome has outcomes similar to de novo  
DLBCL, with median survival rates of 
62.5 months compared with just 14.2 
months for clonally related cases. A 
prognostic index has been developed 
identifying five factors that significantly 
predict poor outcomes for patients with 
Richter syndrome: Eastern Cooperative 
Oncology Group performance status 
(greater than 1); elevated LDH (greater 
than 1.5 u/L); platelet count less than 
100,000 u/L , tumor size (greater than 
5 cm), and number of prior therapies 
(more than one). Based on the number 
of risk factors, patients can be stratified 

into four groups: low (0–1), low-inter-
mediate (2), intermediate-high (3), and 
high risk (4–5). Median survival rates 
were 1.12 years, 0.9, 0.3, and 0.2 months, 
respectively (Tsimberidou et al., 2006). 

Implications for Oncology 
Nurses

Just as outcomes vary based on the 
clonality of the disease for patients who 
develop Richter syndrome, so does the 
cancer journey. As such, it is important 
that oncology nurses are equipped with 
the knowledge to identify and accu-
rately assess patients and understand 
the emotional and learning needs of 
this patient population. Patients may 
struggle to understand this complex, 
dual diagnosis and the uncertainty of 
the future. Whenever possible, provid-
ing an accurate diagnosis should be at-
tempted because this sometimes lengthy 
diagnostic period will further heighten 
the sense of uncertainty and fear for 
patients. The need to consult clinicians 
regarding biopsy and diagnosis will 
mean exposure to more providers, un-
familiar procedures, and an increased 
passage of time. Nurse intervention is 
vital at this stage, and patients should 
be provided with additional information 
on symptom management and support-
ive care and be given reassurance and 
emotional support. For patients who 
have lived with their CLL diagnosis for 
years, this new development will change 
the course of their journey by changing 
their expectations and understanding of 
their health situations. Newly diagnosed 
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Do You Have an Interesting Clinical Experience to Share?

Clinical Challenges provides read-
ers with a forum to discuss creative 
clinical solutions to challenging pa-
tient care issues. Case studies or de-
scriptions may be submitted with or 

without discussion or solutions. Ma-
terials or inquiries should be directed 
to Oncology Nursing Forum Associate 
Editor Erin Streu, RN, MN, CON(C) 
at erin.streu@cancercare.mb.ca.

patients may struggle to understand 
how the presence of a new, aggressive 
lymphoma differs from the progression 
of their CLL.

Case Study Follow-Up

Based on his risk factors, M.R. was 
classified as having intermediate-high 
risk Richter syndrome (3 of 5 risk fac-
tors) and his life expectancy will likely 
be shortened by this development.  
Platinum-based salvage chemotherapy is 
more toxic and he will likely also require 
additional supportive care measures such 
as blood transfusions, hydration, and 
symptom management while receiving 
his chemotherapy. M.R. and his wife will 
continue to require additional emotional 
support while on therapy and as he tran-
sitions to palliative care.

Erin Streu, RN, MN, CON(C), is a clinic 
nurse at CancerCare Manitoba in Win-
nipeg, Canada. No financial relationships 
to disclose. Streu can be reached at erin 
.streu@cancercare.mb.ca, with copy to 
editor at ONFEditor@ons.org.

Key words: chronic lymphocytic leukemia; 
Richter syndrome; patient education; dual 
diagnosis

References

Ansell, S.M., Li, C.Y., Lloyd, R.V., & Phy-
liky, R.L. (1999). Epstein-Barr infection 
in Richter’s transformation. American 
Journal of Hematology, 60, 99–104. 

Conte, M.J., Bowen, D., Wiseman, G.A., 
Rabe, K.G., Slager, S.L., Shwager, S., . . . 
Zent, C.S. (2014). Use of positron emis-
sion tomography-computed tomogra-
phy in the management of patients with 
chronic lymphocytic leukemia/small 
lymphocytic lymphoma. Leukemia and 
Lymphoma, 55, 2079–2084. 

Falchi, L., Keating, M.J., Marom, E., Tru-
ong, T., Schlette, E., Sargent, R., . . . 
Ferrajoli, A. (2014). Correlation between 
FDG/PET, histology, characteristics, and 
survival in 332 patients with chronic 
lymphoid leukemia. Blood, 123, 2783–
2790.

Jain, P., & O’Brien, S. (2012). Richter ’s 
transformation in chronic lymphocytic 
leukemia. Oncology (Williston Park), 26, 
1146–1152.

Lortholary, P., Boiron, M., Ripault, P., Levy, 
J.P., Manus, A., & Bernard, J. (1964). 
[Chronic lymphoid leukemia second-
arily associated with a malignant reticu-
lopathy: Richter’s syndrome.] Nouvelle 
Revue Francaise d’Hematologie, 4, 621–644.

Maddocks-Christianson, K., Slager, S., 
Zent, C., Reinalda, N., Call, T., Haber-
mann, T., . . . Shanafelt, T.D. (2007). Risk 
factors for development of a second 
lymphoid malignancy in patients with 
chronic lymphocytic leukaemia. British 
Journal of Hematology, 139, 398–404. 

Parikh, S.A., Kay, N.E., & Shanafelt, T.D. 
(2014). How we treat Richter syndrome. 
Blood, 123, 1647–1657. 

Parikh, S., Rabe, K., Call, C., Zent, C., 
Habermann, T., Ding, W., Leis, J., . . . 
Shanafelt, T.D. (2013). Diffuse large B-
cell lymphoma (Richter syndrome) in 
patients with chronic lymphocytic leu-
kaemia (CLL): A cohort study of newly 
diagnosed patients. British Journal of 
Hematology, 162, 774–782. 

Rossi, D., Cerri, M., Capello, D., Deam-
brogi, C., Rossi, F., Zucchetto, A., . . . 
Gaidano, G. (2008). Biological and clini-
cal risk factors of chronic lymphocytic 
leukaemia transformation to Richter 
syndrome. British Journal of Hematology, 
142, 202–215.

Rossi, D., & Gaidano, G. (2013). Richter 
syndrome. Advances in Experimental 
Medicine and Biology, 792, 173–191. 

Rossi, D., Rasi, S., Spina, V., Fangazio, M., 
Monti, S., Greco, M., . . . Gaidano, G. 
(2012). Different impact of NOTCH1 and 
SF3B1 mutations on the risk of chronic 
lymphocytic leukemia transformation 

to Richter syndrome. British Journal of 
Hematology, 158, 426–429. 

Timar, B., Fülöp, Z., Csernus, B., Angster, 
C., Bognar, A., Szepesi, A., . . . Matol-
csy, A. (2004). Relationship between 
the mutational status of VH genes and 
pathogenesis of diffuse large B-cell lym-
phoma in Richter’s syndrome. Leukemia, 
18, 326–330.

Tsimberidou, A.M., & Keating, M.J. (2005). 
Richter syndrome. Biology, incidence, 
and therapeutic strategies. Cancer, 103, 
216–228.

Tsimberidou, A.M., O’Brien, S., Khouri, I., 
Giles, F., Kantarijan, H.M., Champlin, 
R., . . . Keating, M.J. (2006). Clinical out-
comes and prognostic factors in patients 
with Richter’s syndrome treated with 
chemotherapy or chemoimmunotherapy 
with or without stem-cell transplanta-
tion. Journal of Clinical Oncology, 24, 
2343–2351.

Tsimberidou, A.M., Wierda, W.G., Wen, 
S., Plunkett, W., O’Brien, S., Kipps, 
T.J., . . . Keating, M.J. (2013). Phase I–II 
clinical trial of oxaliplatin, fludarabine, 
cytarabine, and rituximab therapy in 
aggressive relapsed/refractory chronic 
lymphocytic leukemia or Richter’s syn-
drome. Clinical Lymphoma, Myeloma and 
Leukemia, 13, 568–574.

Wilson, W.H., Gerecitano, J.F., Goy, A., 
de Vos, S., Kenkre, M.D., Barr, P.D., . . . 
Staudt, L.M. (2012). The Bruton’s tyro-
sine kinase (BTK) inhibitor, ibrutinib, 
(PCI-32765), has preferential activity in 
the ABC subtype of relapsed/refractory 
de novo diffuse large B-cell lymphoma 
(DLBCL): Interim results of a multi-
center, open label, phase 2 study [Ab-
stract 686]. Retrieved from https://ash 
.confex.com/ash/2012/webprogram/
Paper48270.html 

D
ow

nl
oa

de
d 

on
 0

5-
05

-2
02

4.
 S

in
gl

e-
us

er
 li

ce
ns

e 
on

ly
. C

op
yr

ig
ht

 2
02

4 
by

 th
e 

O
nc

ol
og

y 
N

ur
si

ng
 S

oc
ie

ty
. F

or
 p

er
m

is
si

on
 to

 p
os

t o
nl

in
e,

 r
ep

rin
t, 

ad
ap

t, 
or

 r
eu

se
, p

le
as

e 
em

ai
l p

ub
pe

rm
is

si
on

s@
on

s.
or

g.
 O

N
S

 r
es

er
ve

s 
al

l r
ig

ht
s.


