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METHOD

PROGRAM OVERVIEW
Clinical understanding of optimal treatments for NHL is evolving rapidly.
Recent data have highlighted the benefits and toxicities associated with
chemotherapy and targeted therapy regimens, as well as the benefits,
risks, and timing of stem cell transplantation.
It is the primary responsibility of oncology nurses to administer
treatment, provide prophylaxis against potential side effects, monitor
and identify potential side effects, and educate patients about the
treatment they are receiving. Good oncology nursing care significantly
improves a patient’s success on therapy. However, oncology nurses are
not formally trained on the medical management of patients, nor do
places of employment typically offer formal education on current
treatment options in NHL. Thus, patient management may be
compromised.
This monograph will focus on the most pivotal topics in diffuse large Bcell, follicular lymphoma, and mantle cell lymphoma. Led by lymphoma
physician and nurse thought leaders, this program will highlight the
latest clinical trial data on therapeutic agents likely to affect nursing
practice this year and will describe the best practices for managing
treatment-related side effects.
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• Describe current treatment standards for newly diagnosed and
relapsed diffuse large B-cell, follicular, and mantle cell lymphoma
• Evaluate outstanding research questions that will likely impact future
treatment options for diffuse large B-cell, follicular, and mantle cell
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strategies for the management of side effects related to therapeutic
agents used in the treatment of patients with diffuse large B-cell,
follicular, and mantle cell lymphoma
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DIFFUSE LARGE B-CELL LYMPHOMA
Ian W. Flinn, MD, PhD – Sarah Cannon Research Institute
Non-Hodgkin lymphoma (NHL) is the sixth most common
cancer in the United States and one of the top 10 causes of
death from cancer (The Leukemia and Lymphomia Society,
2009). Lymphoma is largely a disease of older patients, with
the incidence being dramatically higher among individuals
aged 70 years and older compared to those in their 30s or
40s (The Leukemia & Lymphoma Society, 2009). Diffuse
large B-cell lymphoma (DLBCL) is the most common form of
lymphoma and serves as a paradigm of aggressive disease
(Armitage, 2007; The Leukemia & Lymphoma Society, 2009).
Molecular pathogenesis involved in lymphoma fall into
four categories: cell growth and proliferation, differentiation
blockade, apoptosis inhibition, and genomic instability
(Staudt & Wilson, 2002). Issues of cell growth and proliferation involve upregulation of C-MYC and BCL6 expression,
whereas differentiation blockade results from PAX5 and
BCL6 upregulation. Genomic instability entails p53 downregulation, and inhibition of apoptosis involves NFkB and
BCL2 upregulation and p53 downregulation. Although the
etiologies of most DLBCLs are unknown, predisposing factors include congenital and acquired immunodeficiency
conditions (Abramson & Shipp, 2005).

PROGNOSIS

AND

In a project using gene expression profiling carried out at
the National Cancer Institute, two distinct subtypes of DLBCL
emerged: germinal center B-cell-like DLBCL, which has a
good prognosis following chemotherapy, and activated B-celllike DLBCL, which has a poor prognosis (Rosenwald &
Staudt, 2003). Although the 5-year survival rates following
chemotherapy are 64% for primary mediastinal large B-cell
lymphoma and 59% for germinal center B-cell-like DLBCL, it
is only 30% for activated B-cell-like DLBCL (Table 1;
Armitage, 2007). Research into other potential prognostic factors is ongoing, with the goal of not only identifying those in
low- and high-risk subgroups, but also discovering new therapies (Armitage, 2007; Hagenbeek et al, 2009).

TREATMENT

OF

DLBCL

NCCN guidelines for stage I or II DLBCL recommend
treatment based on the presence or absence of bulky disease and the patient’s IPI risk factor profile. Rituximab,
cyclophosphamide, doxorubicin, vincristine, and prednisone

FIGURE 1

NHL: Ann Arbor Staging System

RISK FACTORS

In the 1990s, the International NHL Prognostic Factors
Project developed the International Prognostic Index (IPI) in
an effort to characterize outcomes of patients with aggressive
NHL. Risk factors were: age older than 60 years, serum lactate dehydrogenase (LDH) above the upper limit of normal,
Eastern Cooperative Oncology Group performance status
score of 2 or higher, Ann Arbor stage III or IV, and more than
one extranodal site (The International NHL Prognostic Factors
Project, 1993; National Comprehensive Cancer Network
[NCCN], 2009). A point is assigned for each risk factor, with
low-risk scored as 0 or 1, low-intermediate disease as 2, highintermediate disease as 3, and high-risk disease as 4 or 5.
In patients with Ann Arbor stage I and II disease, lymphoma
is confined to one side of the diaphragm, whereas in those
with stage III disease, it occurs on both sides (Figure 1).
Patients with stage IV disease also have disseminated disease with the involvement of the bone marrow, liver, pleura,
and cerebrospinal fluid (Armitage, 2005).
At diagnosis, approximately 30% of patients with DLBCL
have stage I or II disease (Friedberg & Fisher, 2006). Variants
of DLBCL include primary mediastinal large B-cell lymphoma, predominantly found in younger women, intravascular lymphoma, a very rare form of DLBCL, primary effusion
lymphoma, and extranodal lymphomas that occur in the gastrointestinal tract, the bone, or central nervous system.
Primary—de novo—DLBCL has a better prognosis and
response to therapy than secondary DLBCL, which arises as
the result of the histologic transformation of follicular lymphoma (Armitage, 2007).

Single lymph
node region

≥ 2 node regions,
same side of diaphragm

Node regions, both
sides of diaphragm

Diffuse extralymphatic involvement

For all stages
• No symptoms
• Weight loss > 10% over 6 months, fever (38° C), drenching night sweats
For stages I–III
• Involvement of single extranodal site contiguous or proximal to
known nodal site
(Armitage, 2005)
In patients with Ann Arbor stage I and II disease, lymphoma is confined to one side of the
diaphragm, whereas in those with stage III disease, it occurs on both sides.

TABLE 1

Diffuse-Large B-Cell Lymphoma:
Clinically Relevant Subtypes

GEP-derived subtypes associated with different outcomes
GCB

ABC

PMBCL

Median age (years)

58

66

35

Age >60 (years; %)

52

66

9

t(14;18)

35

No

No

NFkB activation

No

Yes

Yes

59
late relapses

30

64
Predominantly female
<35 years
Mediastinal

Five-year survival (%)
Disease hallmarks

(Armitage, 2007; Bea et al, 2005)
GEP = gene expression profiling; GCB = germinal center B-cell-like; ABC = activated B-cell-like;
PMBCL = primary mediastinal B-cell lymphoma.
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(R-CHOP) is recommended for all categories of treatment
for three or six to eight cycles with or without radiation therapy. Six to eight cycles of R-CHOP is recommended if radiation therapy is deferred because of toxicity concerns
(Figure 2; Margolin & Poplack, 2008; NCCN, 2009).

FIGURE 2

Diffuse Large B-Cell Lymphoma:
Induction Therapy for Stage I and II
Disease

≥

R-CHOP (3) + local
RT (30–36 Gy)
or
R-CHOP (6–8)
± RTa

R-CHOP (6–8) ± local RTa
(30–36 Gy)
or
R-CHOP (3) + local RT
(30–36 Gy)

(NCCN, 2009)
National Comprehensive Cancer Network guidelines for stage I or II diffuse large B-cell lymphoma recommend treatment based on the presence or absence of bulky disease and the
patient’s International Prognostic Index risk factor profile.
IPI = International Prognostic Index; R-CHOP = rituximab, cylcophosphamide, doxorubicin, vincristine, and prednisone; RT = radiotherapy; Gy = gray.
a
Category 2B for RT.

Recommendations for stage III and IV DLBCL depend on
whether the patient has low- or high-risk disease. Patients with
low-risk disease should be treated with R-CHOP (six to eight
cycles), and those with high-risk disease should be entered
into a clinical trial or treated with R-CHOP (six to eight cycles).
If an appropriate clinical trial is available, this is preferable for
all patients, regardless of category (Figure 3; NCCN, 2009).

FIGURE 3

Diffuse Large B-Cell Lymphoma:
Induction Therapy for Stage III and
IV Disease

NCCN guidelines are based on evidence from early trials
demonstrating that three cycles of CHOP followed by
involved field radiation therapy (IFRT) provided superior overall survival (OS) and less toxicity compared to eight cycles of
CHOP alone (Miller et al, 1998). Since that time, rituximab
plus CHOP has become the standard of care for patients with
DLBCL, and data are emerging on the value of IFRT in newer
combination regimens. A recent trial adding ibritumomab tiuxetan plus rituximab consolidation to three cycles of CHOP
plus IFRT (40–46/Gray) in 40 patients with stage I disease
with an elevated LDH or non-bulky stage II disease demonstrated an estimated 2-year progression-free survival (PFS)
of 91% and a 2-year OS of 95% (Miller et al, 2008). However,
these results are preliminary, and in this patient population it
is difficult to determine efficacy because the outcomes are
generally very good. Results of several German studies have
suggested that for patients without bulky disease treated with
R-CHOP, the addition of radiation therapy does not contribute
substantial benefit (Lugtenburg & Sonneveld, 2008).
In a randomized study involving 399 previously untreated
patients with DLBCL between the ages of 60 and 80 years,
significant benefit was associated with rituximab treatment.
Median event-free survival was 3.8 years in the R-CHOP
group and 1.1 years in the CHOP group (p = .00002), and
at 5 years, 47% of R-CHOP patients versus 29% of CHOP
patients achieved event-free survival. Median PFS had not
been reached for R-CHOP patients at the time of the analysis, whereas among CHOP patients, median PFS was 1
year (p < .00001). The 5-year PFS was 54% in the R-CHOP
group and 30% in the CHOP group. Median OS was not
reached for R-CHOP, but was 3.1 years for CHOP (p =
.0073). The 5-year OS was 58% in the R-CHOP group and
45% in the CHOP group (Figure 4; Feugier et al, 2005).
Although rituximab has provided tremendous benefit to
patients, it has also made the traditional IPI a less useful

Diffuse Large B-Cell Lymphoma:
R-CHOP vs. CHOP

FIGURE 4

Significant survival benefit maintained during 5-year follow-up

1.0

R-CHOP (6-8)

1.0

Clinical trial (preferred) or
R-CHOP (6-8)
R-CHOP
R-CHOP

1

1

Not universally accepted
R-CHOP (%)

Some clinicians argue that all patients should enter a clinical trial

CHOP (%)

5-year OS

(NCCN, 2009)
Recommendations for the treatment of stage III and IV diffuse large B-cell lymphoma depend on
whther the patient has low- or high-risk disease.
aa = age adjusted; IPI = International Prognostic Index; R-CHOP = rituximab, cyclophosphamide,
doxorubicin, vincristine, and prednisone.

(Feugier et al, 2005)
In a randomized study involving 399 previously untreated patients with diffuse large B-cell lymphoma, significant benefit was associated with rituximab treatment.
N = 399; EFS = event-free survival; PFS = progression-free survival; R-CHOP = rituximab,
cyclophosphamide, doxorubicin, vincristine, and prednisone; OS = overall survival.
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prognostic tool. A recently revised IPI identifies three prognostic groups: those with a very good prognosis (4-year
PFS 94%; OS 94%), a good prognosis (4-year PFS 80%;
OS 79%), or a poor prognosis (4-year PFS 53%; OS 55%;
Sehn et al, 2007). In the post-rituximab era, this revision is
important for analyzing data pertaining to patients with
DLBCL.

EMERGING TREATMENTS
In a phase II trial, pixantrone, an analog of mitoxantrone
devoid of toxic effects on cardiac tissue, was evaluated as a
replacement for doxorubicin in the CHOP regimen in 30
patients who had received prior therapy. The overall
response rate (ORR) was 73%, with a complete response
(CR) or CR unconfirmed in 47% of patients and a partial
response in 26% (Borchmann et al, 2006). However, this
was a small study, and without further data, it is difficult to
know whether pixantrone will be an improvement over current therapy.
The immunomodulatory agent lenalidomide has been
evaluated in patients with relapsed or refractory DLBCL. In
a large international study, 73 patients with DLBCL received
oral lenalidomide as a single agent. The ORR was 29%,
with 4% achieving a CR and 25%, a partial response. Stable
disease occurred in 15%. The most common grade 3 or 4
toxicities were neutropenia (32%), thrombocytopenia
(15%), asthenia (8%), and anemia (7%; Czuczman et al,
2008). Lenalidomide is active in heavily pretreated patients
with relapsed or refractory DLBCL (Czuczman et al, 2009).
Bendamustine, an alkylating agent with the properties of
a purine analog, is approved for chronic lymphocytic
leukemia as well as indolent B-cell non-Hodgkin lymphoma
(Treanda® prescribing information, 2009). In a recent study,
76 patients with stage III/IV indolent NHL (80%) or transformed disease (20%) received intravenous single-agent
bendamustine. The ORR was 77%, including 15% CR, 19%
CR unconfirmed, and 43% partial response. Grade 3 or 4
reversible hematologic toxicities included neutropenia
(54%), thrombocytopenia (25%), and anemia (12%;
Friedberg et al, 2008).

Clinical Highlights
• Non-Hodgkin lymphoma (NHL) is the sixth most
common cancer in the United States and one of the
top 10 causes of death from cancer (The Leukemia &
Lymphoma Society, 2009). Diffuse large B-cell
lymphoma (DLBCL) is the most common form of
lymphoma and serves as a paradigm of aggressive
disease (Armitage, 2007; The Leukemia & Lymphoma
Society, 2009).
• Primary—de novo—DLBCL has a better prognosis
and response to therapy than secondary DLBCL,
which arises as the result of the histologic
transformation of follicular lymphoma (Armitage, 2007)
• National Comprehensive Cancer Network guidelines
for stage I or II DLBCL recommend treatment based
on the presence or absence of bulky disease and the
patient’s International Prognostic Index factor profile
• Rituximab, cyclophosphamide, doxorubicin, vincristine,
and prednisone is recommended for all categories of
treatment for three or six to eight cycles with or without
radiation therapy
• In a phase II study, pixantrone, an analog of
mitoxantrone devoid of toxic effects on cardiac tissue,
was evaluated as a replacement for doxorubicin in the
cylcophosphamide, doxorubicin, vincristine, and
prednisone regimen. In 30 patients who had received
prior therapy. Overall response rate was 73%, with a
complete respose or CR unconfirmed in 47% of
patients (Borchmann et al, 2006).
• Lenalidomide, bendamustine, and enzastaurin are
emerging agents under investigation for the treatment
of DLBCL

Enzastaurin, a protein kinase C beta inhibitor, was discovered as a rational therapeutic target in DLBCL. In a recent trial,
55 patients with relapsed or refractory DLBCL received oral
enzastaurin. Freedom from progression was achieved in 22%
of patients for two or more cycles, 15% for four or more cycles,
and 7% after 20 or more cycles (Robertson et al, 2007).

CONCLUSION
DLBCL is an aggressive NHL subtype associated with
poor prognosis. Treatment paradigms have shifted dramatically during the past decade with the addition of rituximab
to regimens for early and advanced-stage disease. Gene
expression profiling has identified many new potential disease targets and spurred the investigations of novel agents
with the potential to further improve patient outcomes.
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NURSING ASSESSMENT
SIDE EFFECTS

AND

MANAGEMENT

OF

NHL TREATMENT-RELATED

Christopher R. Friesea, PhD, RN, AOCN® – University of Michigan School of Nursing and Comprehensive
Cancer Center
a
Writing assistance was provided by Laurel Ranger, MFA, a freelance medical writer.
Monitoring, prevention, and treatment of chemotherapyinduced side effects are the domain of oncology nurses.
Among the more challenging events associated with hematologic malignancies and their treatment are tumor lysis
syndrome (TLS), hepatitis B virus (HBV) reactivation, and
hypersensitivity reactions (HSRs). Additionally, alopecia is
distressing to patients, and fatigue can prevent patients
from performing activities of daily living.

TUMOR LYSIS SYNDROME
TLS is often associated with chemotherapy but can occur
spontaneously with hematologic malignancies. Those conferring the highest risk of TLS include non-Hodgkin lymphoma (NHL; especially diffuse large B-cell lymphoma and
Burkitt’s lymphoma), acute lymphocytic leukemia, acute
myeloid leukemia, chronic lymphocytic leukemia, and
chronic myeloid leukemia, and small cell or neuroendocrine
cancers (Del Toro, Morris, & Cairo, 2005; Riccio et al, 2006).
Pretreatment laboratory values are another important risk
factor. Lactate dehydrogenase (LDH) level greater than the
upper limit of normal carries increased risk of TLS, as does
an elevated serum uric acid level. Some data indicate that
risk for TLS is also increased in the presence of a high white
blood cell count. In addition, TLS occurs more often in men
than in women, because the resting level of uric acid is typically elevated in healthy men (Coiffier et al, 2008; Riccio et
al, 2006).
Prevention of TLS begins with intravenous therapy in
order to dilute the fluids passing through the kidneys and
prevent crystalline formation. Ideally, intravenous therapy
should be started 24 to 48 hours prior to chemotherapy and
continued for 48 to 72 hours after. It is important for oncology nurses to monitor fluids to ensure that they are still needed and stop intravenous fluids after several days (Coiffier et
al, 2008).
Allopurinol, a xanthine oxidase inhibitor, is standard for
TLS prophylaxis. Ideally, the agent is started 2 to 3 days
prior to initiation of chemotherapy at 300 to 600 mg per day.
There are significant drug and hypersensitivity reactions
associated with allopurinol, and renal insufficiency can be a
problem as well. Thus, nursing monitoring is required to
manage adverse events (Coiffier et al, 2008). The agent’s
onset of action is approximately 24 hours, resulting in clinically significant reductions in uric acid levels in the same
time period. For certain patients—those with high-risk, bulky
disease, where TLS is anticipated, or those who already
have elevated uric acid levels—a new compound is available to reduce uric acid levels more quickly. Rasburicase is
a urate oxidase compound that converts poorly soluble uric

acid to soluble allantoin. Intravenous dosing is 0.15 to 0.20
mg/kg/day over 30 minutes for 5 days, which is FDA
approved, but fixed doses of 3 mg and 6 mg have been
used with acceptable clinical outcomes. The onset of action
with rasburicase is 4 hours. Rasburicase is not recommended in pregnant women or in patients with a glucose-6-phosphate dehydrogenase (G-6-PD) deficiency, which might not
be evident until a patient reacts. This deficiency is more
common in African-American, Southeast Asian, and
Mediterranean populations (Coiffier et al, 2008; Elitek® prescribing information, 2007).
The long-standing use of intravenous sodium bicarbonate
to prevent TLS is controversial. The rationale for its use is
that alkalinization would decrease precipitation of uric acid,
preventing damage to renal tubules and vessels. However,
sodium bicarbonate can also increase hypocalcemia by
shifting ionized calcium to the non-ionized form, leading to
calcium phosphatase crystals in the renal tubules. If sodium
bicarbonate is used at all, serum bicarbonate, urine pH, and
uric acid levels should be monitored (Coiffier et al, 2008).
Table 1 presents a TLS monitoring plan, but the therapy
given must also be taken into consideration when developing a plan. If allopurinol is administered, uric acid levels cannot be expected to drop earlier than 24 hours, while with
rasburicase, uric acid levels can be checked after 4 hours.
If uric acid levels do not decline, a renal consultation may be
necessary to prepare for urgent dialysis. Monitoring LDH
levels can serve as a marker for tumor breakdown. As a
considerable amount of fluids are being given, pulmonary
status should be watched and fluid intake and output monitored at least every 8 hours (Coiffier et al, 2008).

HEPATITIS B VIRUS
Reactivation of HBV can occur with immunosuppression.
Rituximab, which is a cornerstone of therapy in NHL, can

TABLE 1

Tumor Lysis Syndrome Monitoring
Plan

Monitoring Plan
High risk: bid/tid electrolytes, K+, Ca2+, Mg2+, PO4, UA, BUN/creatinine
Assure schedule reflects interventions
Monitor LDH levels
Low risk: qd or qod
Telemetry for clinically significant hyperkalemia
Respiratory assessment q 4 hours for fluid status
Intake/output at least q 8 hours
(Coiffier et al, 2008)
When developing a tumor lysis syndrome monitoring plan, nurses should take into consideration
which therapy is being given.
UA = urine analysis; bid = twice daily; tid = three times a day; BUN = blood urea nitrogen;
LDH = lactate dehydrogenase; qd = every day; qod = every other day; q = every.
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cause reactivation through the reduction of circulating lymphocytes (Rituxan® prescribing information, 2008). Although
reactivation of HBV can occur with cyclophosphamide, doxorubicin, vincristine, and prednisone (CHOP) alone, it is more
common in rituximab (R)-CHOP. Patients at highest risk are
those with chronic HBV infection. Up to 1.4 million people in
the United States and 350 million worldwide may have chronic HBV, and most are unaware of their infection (Centers for
Disease Control and Prevention, 2009). Reactivation of HBV
with the possibility of fulminant hepatitis, hepatic failure, and
death are noted as potential adverse events with rituximab
(Rituxan® prescribing information, 2008).
National Comprehensive Cancer Network (NCCN) guidelines recommend that patients be stratified by risk factors. All
patients should be screened for HBV antibody and surface
antigen (Table 2; NCCN, 2009a,b). The presence of surface
antigen indicates chronic HBV infection, but patients can be
negative for surface antigen and positive for the HBV core
antigen. This indicates a resolved HBV infection. Both
groups are at risk for reactivation, though the greatest risk is
found in patients with chronic HBV infection (NCCN, 2009a).
If a patient tests positive for HBV surface antigen, viral
loads should be checked and a gastroenterologist consulted.
Prophylaxis with lamivudine may be started. Another option
is to monitor for rising viral load and initiate lamivudine if
there is an increase. This is done in some cases because
use of lamivudine can lead to resistance (NCCN, 2009a).

TABLE 2

Hepatitis Serologic Testing

Hepatitis B Serologic Evaluation in Patients Undergoing
Immunosuppressive Therapy
Test

Interpretation

HBsAg

A protein on the surface of hepatitis
B virus; it can be detected in high levels in serum during acute or chronic
hepatitis B virus infection. The presence of HBsAg indicates that the person is infectious. The body normally
produces antibodies to HBsAg as
part of the normal immune response
to infection. HBsAg is the antigen
used to make hepatitis B vaccine

anti-HBc

Appears at the onset of symptoms in
acute hepatitis B and persists for life.
The presence of anti-HBc indicates
previous or ongoing infection with
hepatitis B virus in an undefined time
frame

anti-HBs

The presence of anti-HBs is generally
interpreted as indicating recovery
and immunity from hepatitis B virus
infection. Anti-HBs also develops in a
person who has been successfully
vaccinated against hepatitis B.

HBeAg
(should be obtained for individuals
with risk factors or previous history
of hepatitis B, and those who are
HBsAg positive)

The presence of HBeAg indicates
that the virus is replicating and the
individual has a high level of HBV

Quantitative PCR HBV DNA
(should be obtained for individuals
who are HBsAg +)

Highly sensitive method that assesses the presence and quantifies the
level of concentration of hepatitis B

(NCCN, 2009b; Center for Disease Control and Prevention, 2009)
If a patient tests positive for hepatitis B virus surface antigen, viral loads should be checked and a
gastroenterologist consulted.
HB = hepatitis B; sAG = surface antigen; eAg = e-antigen; PCR = polymerase chain reaction.

HYPERSENSITIVITY REACTIONS
Two types of HSRs occur with NHL treatment. The first is
a cytokine-release syndrome that occurs with monoclonal
antibody use, and the second is a true immunoglobin E
(IgE)-mediated allergy. Monoclonal antibodies may interact
with their molecular targets on circulating blood cells, tumor
cells, or effector cells recruited to the tumor site (eg, rituximab with CD20), thereby promoting the release of inflammatory cytokines. When released into the circulation,
cytokines produce a wide range of symptoms characteristic
of infusion reactions including fever, chills, nausea, vomiting, hypotension/hypertension, dyspnea, and pruritus
(Chung, 2008). There may be an interaction with TLS, which
can lead to a high load of circulating malignant cells and
CD-20 cells (Dillman & Hendrix, 2003).
The overall incidence of this type of reaction is high at 77%,
but severe cases occur in only 10% of patients. The HSR
usually occurs 30 to 120 minutes into the initial infusion.
Severe cases can lead to death, but reactions are usually limited to the initial infusion (Chung, 2008). In contrast, HSRs
based on IgE response do not usually occur on initial exposure; however, reactions based on IgE response can result in
anaphylaxis, the most severe form of IgE-mediated hypersensitivity. Death can occur with either type of HSR (Gliech &
Leiferman, 2009). Thus, it is important to recognize that the
risk for reaction persists beyond the initial treatment cycle.
Patients receiving treatment with a biologic agent should
be pretreated with either diphenhydramine or acetaminophen during initial therapy sessions. If no reaction occurs
during Cycles 1 or 2, premedication may no longer be needed. If there is a grade 1 reaction, neither infusion interruption nor intervention is indicated. A grade 2 reaction
requires therapy or infusion interruption, but once symptoms resolve, the infusion may be resumed at 50% of the
normal rate (Chung, 2008; Dillman & Hendrix, 2003). Mildto-moderate infusion reactions to monoclonal antibody therapy can usually be managed by slowing the infusion rate,
but severe reactions require emergency measures.
Monoclonal antibody infusions are usually well tolerated
with steroid premedication (Chung, 2008).
In patients receiving and benefiting from a therapy such as
rituximab, infusion-related toxicity is a serious problem. A 12step infusion protocol showed benefit. Patients were admitted
to the medical intensive care unit and infused with three
increasingly concentrated solutions of rituximab over approximately 6 hours. The night before, all patients were premedicated with dexamethasone 20 mg. Twenty minutes before the
desensitization began, patients were given diphenhydramine
or hydroxyzine (25 mg), famotidine (20 mg) or ranitidine (50
mg), and lorazepam (0.5–1 mg). Beta-blockers were withheld
for 24 hours before the procedure. Most adverse reactions
were mild and occurred with the third bag (Castells et al,
2008). An allergy or immunology consultation may be helpful.

ALOPECIA
Alopecia occurs in almost all patients receiving R-CHOP
therapy, usually within the first 3 to 4 weeks. Patients should
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receive pre-emptive education and be given strategies for
coping with sudden hair loss. This is particularly important
for women who may need to pre-plan garments to conceal
the scalp. Cooling of the scalp has been used to restrict circulation and prevent drug uptake by the hair follicles; however, there is little evidence to support this practice. In patients
experiencing alopecia, hats and sunscreen should be worn
even when in the shade (Hymes, Strom, & Fife, 2006).

FATIGUE
Fatigue is one of the most common symptoms experienced by patients with cancer, either as the result of therapy or disease itself. Moderate to severe fatigue affects
approximately 40% of patients with cancer (Hofman et al,
2007). Patients should be counseled and assessed for
fatigue using a visual analog scale. Underlying causes such
as dehydration, anemia, pain, and insomnia should be
treated. Moderate exercise, such as brisk walking several
times a week, should be suggested to improve stamina.
Energy conservation strategies should be explored. Sleep
hygiene is important, and patients should be advised to limit
daytime naps to 45 minutes. No general recommendations
have been made regarding the use of psychostimulants;
however, the evidence on the use of these agents in
patients with cancer is thin, and there is a very high sideeffect profile (Diaz et al, 2008; Hofman et al, 2007).

CONCLUSION
Advances in the treatment of NHL have resulted in
improved tumor response. However, side effects of novel
agents may range from mild to severe and even life threatening. Oncology nurses must be able to anticipate potential
toxicities and employ the most appropriate prophylaxis and
management strategies. In many cases, continued and vigilant monitoring will be critical in ensuring that patients
receive optimal care.

Clinical Highlights
• Non-Hodgkin lymphoma treatment-related side
effects include: tumor lysis syndrome (TLS),
hepatitis B virus reactivation, hypersensitivity
reactions, alopecia, and fatigue
• TLS is often associated with chemotherapy, but
can occur spontaneously with hematologic
malignancies. Allopurinol is standard for TLS
prophylaxis, but significant adverse reactions are
associated with its use.
• National Comprehensive Cancer Network
guidelines recommend that patients be screened
for hepatitis B virus antibody and surface antigen
• Monoclonal antibodies may interact with their
molecular targets on circulating blood cells, tumor
cells, or effector cells recruited to the tumor site,
thereby promoting the release of inflammatory
cytokines
• Patients receiving treatment with a biologic agent
should be pretreated with either diphenhydramine
or acetaminophen during initial therapy sessions
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FOLLICULAR LYMPHOMA
Ian W. Flinn, MD, PhD – Sarah Cannon Research Institute

Follicular lymphoma (FL) is the second most common
subtype of non-Hodgkin lymphoma (NHL; Chuang, 2008).
In most cases, the disease is generally slow progressing
(indolent). Clinical presentation is typically systemic, involving lymph nodes, spleen, Waldeyer’s ring, bone marrow,
and blood. Involvement of extranodal sites, such as the gastrointestinal tract, soft tissue, or skin, occurs in advancedstage disease (Bende, Smit, & van Noesel, 2007). FL
exhibits a variable clinical course with a 10-year median
survival, though in individual patients survival ranges from
less than 1 year to more than 20 years (Dave et al, 2004).
Transformation to more aggressive diffuse large B-cell lymphoma (DLBCL) occurs in approximately 30% of patients
(Bende et al, 2007).

PROGNOSTIC INDICATORS
The World Health Organization Classification divides NHLs
into indolent (low-risk), aggressive (intermediate-risk), or very
aggressive (high-risk) subtypes. Most patients with FL are
grade 3 at diagnosis and are treated according to a DLBCL
paradigm (Table 1; Winter et al, 2004).

TABLE 1

World Health Organization
Classification of Follicular Lymphoma

Grade 1

0–5 centroblasts/HPF

Grade 2

6–15 centroblasts/HPF

Grade 3

> 15 centroblasts/HPF

Grade 3a

> 15 centroblasts, but centrocytes still present

Grade 3b

Centroblasts form solid sheets, no residual centrocytes (may act like DLBCL)

Variants

Cutaneous follicle-center lymphoma
Diffuse follicle-center lymphoma
– Grade 1, 0–5 centroblasts/HPF
– Grade 2, 6–15 centroblasts/HPF

(Adapted from Winter et al, 2004; Lunning & Armitage, 2007)
Most patients with follicular lymphoma are grade 3 at diagnosis and are treated according to a diffuse large B-cell lymphoma paradigm.
HPF = high-power field; DLBCL = diffuse large B-cell lymphoma.

There is a separate prognostic index for FL, known as the
Follicular Lymphoma International Prognostic Index. Risk factors include age 60 years or older, Ann Arbor stage III or IV
disease, hemoglobin level less than 120 g/L, serum lactate
dehydrogenase above the upper limit of normal, and more
than four extranodal sites. A score of 0 to 1 is indicative of
low-risk disease; 2 is indicative of intermediate-risk disease;
and 3 or higher is indicative of high-risk disease (SolalCeligny et al, 2004).
Overall survival for low-risk patients is 91% at 5 years and
71% at 10 years, whereas it is 78% and 51%, respectively,
for intermediate-risk patients and 53% and 36%, respectively, for high-risk patients. Approximately one third of patients
have low-risk disease, one third intermediate, and one third
high-risk disease. Even among patients with high-risk disease, median survival is 5 years (Solal-Celigny et al, 2004).

Studies have used gene expression profiling to determine
different subgroups of patients with low-grade FL. Results
have shown that the molecular features of the nonmalignant
cells present in the tumor at diagnosis correlate with the
length of survival in FL patients (Dave et al, 2004). The relative risk of death varies from 0.15 to 9.35, depending on those
nonmalignant cell characteristics. This observation suggests
an important interaction between host immune system and
malignant cells in FL (Dave et al, 2004).

TREATMENT RECOMMENDATIONS
National Comprehensive Cancer Network (NCCN) guidelines for stage I or II localized, non-bulky FL recommend locoregional radiation therapy (RT) or chemotherapy followed by RT
or extended RT. In select patients, observation may be the best
choice. Patients with a complete response (CR) or partial
response (PR) should be monitored every 3 months for the first
year, then every 3 to 6 months thereafter. Patients who fail to
respond or who have progressive disease should receive local
RT or chemotherapy/immunotherapy or be entered into a clinical trial (NCCN, 2009).
Patients with stage II bulky disease, or symptomatic or
steadily progressive stage III/IV disease should receive local
RT, or chemotherapy/immunotherapy, or be entered into a clinical trial. Patients who achieve a CR or PR should be monitored every 3 months for the first year, then every 3 to 6
months thereafter. Patients failing to respond should receive
local RT or chemotherapy/immunotherapy or be entered into a
clinical trial. Patients who have asymptomatic stage III or IV
non-bulky disease may be observed with a clinical follow-up
every 3 months for the first year, then every 3 to 6 months
thereafter (NCCN, 2009).
The addition of rituximab to the cyclophosphamide, doxorubicin, vincristine, and prednisone (CHOP) regimen (RCHOP) represents a significant advance in FL treatment
(Figure 1; Fisher et al, 2005). A study comparing R-CHOP
versus CHOP alone in 428 patients with previously untreated advanced-stage FL showed a relative risk reduction of
60% for treatment failure, a higher overall response rate
(96% vs. 90%), and a prolonged duration of remission for RCHOP (Hiddemann et al, 2005). The addition of rituximab to
cyclophosphamide, vincristine, and prednisone (CVP) has
also been shown to improve patient outcomes. A study
involving 321 previously untreated patients with stage III or
IV FL demonstrated an estimated 4-year overall survival
(OS) of 83% with R-CVP versus 77% with CVP alone
(Figure 2; Marcus et al, 2005).

MAINTENANCE THERAPY
Rituximab has also been investigated as maintenance therapy in 114 patients with previously treated indolent FL.
Patients received a 4-week course of rituximab; those with a
response or stable disease were randomly assigned to either
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maintenance rituximab (4-week course once every 6 months)
or rituximab retreatment at the time of disease progression
(Hainsworth et al, 2005). Progression-free survival (PFS) was
superior with rituximab maintenance versus retreatment
(31.3 vs. 7.4 months; p = .007). However, no difference in OS
was demonstrated (Hainsworth et al, 2005). In another study
of rituximab as maintenance therapy, 311 patients (282 with
FL) with indolent stage III to IV lymphoma were randomly
assigned to observation or rituximab maintenance therapy
(4–week course once every 6 months) after responding to
CVP or achieving stable disease. At 3 years, OS was 92% in
the maintenance group and 86% in the observation group (p
= .05). Among patients with FL, the OS was 91% vs. 86%,
respectively (p = .08). However, PFS was significantly prolonged in the maintenance group, with 3-year PFS being 68%

Follicular Lymphoma: Evolution of
Treatment Approaches

FIGURE 1
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GRADE 3 AND TRANSFORMING FOLLICULAR LYMPHOMA
Grade 3 FL is treated in a similar manner to DLBCL.
Differentiation from DLBCL can be difficult, as grade 3 FL can
have diffuse areas, whereas DLBCL frequently has follicular
areas (Figure 3). Proliferative activity is increased at this point
in the disease, compared to 1 or 2 FL grade. Grade 3 FL can
be treated as DLBCL, and durable remissions are possible
with anthracycline-based therapy (Lunning & Armitage,
2007).
NCCN guidelines for transformed FL differ depending on
whether patients have received multiple or minimal prior therapies. For those with multiple prior therapies, the recommendations are: entry into a clinical trial, rituximab, chemotherapy with or without rituximab, involved-field radiation therapy
(IFRT), or best supportive care. In patients who have had
minimal or no prior treatment, an anthracycline-based
chemotherapy is preferred, plus rituximab with or without RT.
In both groups, if patients respond they should be considered
for high-dose therapy followed by autologous stem cell transplant (ASCT), allogeneic stem cell rescue, or entry into a clinical trial. Patients achieving a CR may also be observed.
Patients failing to respond should be entered into a clinical
trial or given radioimmunotherapy, palliative care, or best supportive care (NCCN, 2009).

THE VALUE OF STEM CELL TRANSPLANT

6
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8

Time after registration (years)
(Fisher et al, 2005)
Substantial progress has been made in overall survival among patients with follicular lymphoma
since the addition of rituximab to the CHOP regimen.
CHOP = cyclophosphamide, doxorubicin, vincristine, prednisone; mAB = monoclonal antibody;
ProMACE = prednisone, methotrexate, doxorubicin, cyclophosphamide, etoposide; OS = overall
survival.

Advanced Follicular Lymphoma:
R-CVP vs. CVP

FIGURE 2

in the rituximab maintenance group versus 33% in the observation group (Hochster et al, 2009).

While there is a survival advantage for patients with
relapsed FL who receive ASCT, and durable remissions are
achieved, there is nonetheless a steady relapse rate. Most
patients who receive ASCT ultimately relapse (van Biesen et
al, 2003). Such is not the case with allogeneic transplant.
There is a plateau in the survival curve, and patients do not
relapse after 2 to 3 years. However, there is substantial mortality (24%) during the first few years among those receiving

FIGURE 3
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The addition of rituximab to the CVP regimen in patients with stage III or IV follicular lymphoma
improves overall survival at 4 years.
CVP = cyclophosphamide, vincristine, prednisone; R = rituximab; OS = overall survival.

(Winter et al, 2004; Rossi et al, 2006)
This image depicts large B-cell lymphoma arising out of follicular lymphoma.
FL = follicular lymphoma; DLBCL = diffuse large B-cell lymphoma; HT = histologic transformation.
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allogeneic transplants, while the mortality rate among those
receiving ASCT is about 5% in the first year and 8% to 14%
at 5 years (van Biesen et al, 2003).
A study exploring risk factors for poor outcomes in ASCT
showed that worse OS was associated with three or more
prior chemotherapy regimens, grade 3 disease, and a high
Follicular Lymphoma International Prognostic Index score.
The authors suggested that transplant earlier in the course of
the disease for patients with FL and the use of a monoclonal
antibody-based regimen could lead to improved outcomes
(Vose et al, 2008).

EMERGING THERAPIES
A number of novel agents are under investigation in FL.
Bendamustine (B), an alkylating agent approved for the treatment of relapsed, low-grade lymphoma (Leoni et al, 2008),
was evaluated as a replacement for CHOP in a study comparing B-R versus R-CHOP. B-R was shown to be highly
active and exhibited comparable activity to the R-CHOP regimen. No significant differences were demonstrated in
response rates between the two regimens; however, the B-R
regimen was shown to be less toxic, with fewer infections,
less leukocytopenia, and less alopecia than with R-CHOP
(Rummel et al, 2007). In a phase III trial, single-agent bendamustine was investigated in rituximab-refractory indolent
NHL. CR was 29%, CR unconfirmed 3%, and overall
response rate was 84% (Khal et al, 2007).
Galiximab, an anti-CD80 monoclonal antibody, has shown
promise in combination with rituximab in patients with
relapsed or refractory FL, although activity as a single agent
was modest (Friedberg, 2008; McCormick et al, 2008;
Leonard et al, 2007). The proteasome inhibitor bortezomib
has shown promise both as a single agent and in combination with rituximab (Friedberg, 2008). The immunomodulatory agent lenalidomide was used as monotherapy in rituximabrefractory lymphoma and was associated with an objective
response rate of 35%, a median duration of response of 6.2
months, and a median PFS of 4.0 months (Wiernik et al,
2008).

CONCLUSION
Select patients with early stage FL may be cured with IFRT,
whereas observation may be the most appropriate for
patients with asymptomatic advanced-stage disease. The
combination of rituximab and chemotherapy has demonstrated efficacy as first-line therapy. For patients with relapsed or
rituximab-refractory disease, radioimmunotherapy may be an
effective option. Allogeneic stem cell transplant may be curative and should be considered in younger patients with
relapsed or refractory disease.
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MANTLE CELL LYMPHOMA
Ian W. Flinn, MD, PhD – Sarah Cannon Research Institute

Mantle cell lymphoma (MCL) represents 5% to 7% of all
non-Hodgkin lymphomas, or approximately 6,000 to 7,000
cases per year in the United States (Fisher et al, 2007;
Herrmann et al, 2009). It is associated with the unfavorable
features of both indolent and aggressive lymphomas, incurability, and moderate-to-rapid rate of growth. Historically,
median survival has been 3 to 4 years, but this has nearly
doubled secondary to the use of high-dose therapy and
autologous stem cell transplant (Fisher, Miller, & O’Connor,
2004; Herrmann et al, 2009).

PROGNOSIS
The Mantle Cell International Prognostic Index (MIPI) is a
clinical tool that uses a patient’s age, Eastern Cooperative
Oncology Group performance status, and lactate dehydrogenase and white blood cell levels to calculate risk (Hoster
et al, 2008). However, the MIPI in itself may have limited utility as a prognostic tool. Because the median age of patients
with MCL is 63 years, most will receive one point based
upon age. Also, most patients have an adequate performance score, usually presenting with just generalized
adenopathy and bone marrow involvement. Additionally,
lactate dehydrogenase is elevated in a minority of patients,
usually less than 50%, and an elevated white blood cell
count is uncommon. Therefore, according to MIPI, most
patients with MCL in the United States will either be low-risk
or intermediate-risk, which can affect outcome and the
results of clinical trials (Shah, Fayad, & Romaguera, 2008).
It must be noted that the study by Hoster and colleagues
(2008), did not include patients with limited stage I or II MCL
because there is no comparable clinical trial available for
these patients. The proportion of patients with stage I and II
MCL is very low and thus the prognostic relevance of stage
is not consistently seen in the literature for this group.
The combined biologic index (MIPIb) is an enhanced version of the MIPI that incorporates the cell proliferation marker Ki-67, a measure of tumor turnover (Hoster et al, 2008).
For example, in Burkitt’s lymphoma, Ki-67 expression is
greater than 95% (Rosenwald & Ott, 2008). In diffuse large
B-cell lymphoma, Ki-67 expression ranges from 70% to
90% (Le Gouill et al, 2007), whereas in follicular and marginal zone lymphomas, it is usually less than 26% (Gong et
al, 2003). With the inclusion of Ki-67, the MIPIb is able to
reveal a low-risk group with relatively good outcome (Hoster
et al, 2008). Use of the MIPIb may allow the further stratification of patients with MCL to more effectively personalize
treatment.

TREATMENT
R-Hyper-CVAD
The hyperfractionated cyclophosphamide, vincristine,
doxorubicin, and dexamethasone (R-hyper-CVAD) regimen

has been extensively studied in the management of MCL.
The hyper-CVAD cycle is alternated every 21 days with rituximab plus high-dose methotrexate-cytarabine (considered a cycle) for a total of six to eight cycles. This is considered aggressive treatment for MCL. Early results have been
very encouraging, with an overall response rate (ORR) of
97% and a complete response (CR) or unconfirmed CR of
87% (Romaguera et al, 2005). The 5-year failure-free survival (FFS) was 48% and the 5-year overall survival was
65%. However, the R-hyper-CVAD regimen is associated
with an 8% death rate due to substantial toxicities (Fayad et
al, 2007; Romaguera et al, 2005). The Southwestern
Oncology Group (SWOG) tested this regimen in a multicenter trial and the results were far less promising. In this study
of 49 previously untreated patients, the ORR was 88% and
the CR rate was 40%. The 2-year progression-free survival
(PFS) was 63% (Epner et al, 2007).
A modified R-hyper-CVAD regimen was investigated in a
smaller study of 22 patients. The methotrexate-cytarabine
component was dropped, and patients received four to six
cycles of hyper-CVAD, followed by rituximab maintenance
therapy (4-week regimen every 6 months given four times).
Elevated lactate dehydrogenase was found in 41% of these
patients and elevated beta-2-microglobulin occurred in
86%. The ORR was 77%, CR was 64%, and partial
response was 14%. At 37 months of follow-up, median PFS
was 37 months and median overall survival had not been
reached (Kahl et al, 2006). Although the ORR and CR were
much less than with the first R-hyper-CVAD regimen, the
toxicity was considerably less as well.

R-CHOP
Rituximab plus cyclophosphamide, doxorubicin, vincristine, and prednisone (R-CHOP) was compared to
CHOP in a study of 122 previously untreated patients with
advanced-stage MCL. Patients received six cycles of CHOP
or R-CHOP. The ORR was 94% for R-CHOP and 75% for
CHOP (p = .005), however the CR rate was lower than it
had been with R-hyper-CVAD, at 34% and 7%, respectively
(p = .0002; Lenz et al, 2005). Although the time to treatment
failure was much better with the addition of rituximab, even
with the R-CHOP regimen it was still 21 months (Lenz et al,
2005). Furthermore, the OS was not significantly different
between the two groups (Figure 1).

Stem Cell Transplant
Given the aggressive nature of MCL and the toxicity of the
more effective regimens such as hyper-CVAD, stem cell
transplant should be seriously considered for eligible
patients. The European MCL Network evaluated early consolidation by myeloablative radiochemotherapy in patients
65 years or younger with advanced-stage MCL. Patients
were assigned to receive either autologous stem cell trans-
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plant (ASCT) or interferon alfa therapy after achieving a CR
or partial response using a CHOP-like induction therapy
(Dreyling et al, 2005). The 3-year PFS curves showed that
the addition of ASCT to CHOP was superior to CHOP
alone, and there appeared to be a trend toward a survival
advantage (Figures 2 and 3).

PINNACLE
The PINNACLE trial investigated bortezomib therapy in
155 patients with relapsed or refractory MCL. Patients
received up to 17 cycles of bortezomib. The ORR was 32%,
but among patients with refractory disease, the ORR was
29%. Only 8% of patients experienced a CR/unconfirmed
CR. The median duration of response was 9.2 months
(Fisher et al, 2006). However, among these patients who

OS in Patients With MCL Receiving
R-CHOP or CHOP

FIGURE 1

had had prior intensive therapies, including stem cell transplant, four continued to respond to bortezomib (Figure 4;
Fisher et al, 2006).

ONGOING AND PLANNED PHASE II COOPERATIVE
GROUP STUDIES
Three cooperative groups in the United States — Eastern
Cooperative Oncology Group (ECOG), Southwest
Oncology Group (SWOG), and Cancer and Leukemia
Group B (CALGB)—are exploring different approaches to
MCL treatment. SWOG is evaluating the use of bortezomib
in combination with R-CHOP followed by bortezomib maintenance therapy, whereas ECOG is evaluating the modified
R-hyper-CVAD regimen. CALGB is investigating ASCT followed by bortezomib maintenance therapy. While SWOG is

FIGURE 3
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closed to accrual at this time, both the ECOG and CALGB
trials are open.

CONCLUSION
There is no consensus on optimal treatment for patients
with MCL. However, recent data have demonstrated that
intensive chemotherapy, novel targeted therapy, and stem
cell transplant are effective in this population. Use of clinical
tools such as the MIPIb allows stratification of patients to
more effectively personalize treatment. Ongoing clinical
investigations are attempting to identify more effective and
tolerable treatment options in the hopes of further enhancing tumor response and overall survival.
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NON-HODGKIN LYMPHOMA: NURSING MANAGEMENT
AND TREATMENT-RELATED TOXICITIES

OF

COMMON DISEASE

Sandra E. Kurtin, MS, RN, ANP, AOCN® – Arizona Cancer Center, Tucson
Successful treatment of Non-Hodgkin lymphoma (NHL) is
based on comprehensive evaluation of the disease and the
individual patient. Clinicians should establish an accurate tissue diagnosis, determine the location and extent of organ
involvement, perform complete laboratory and diagnostic
evaluations, and conduct a thorough history and physical
examination. NHL treatment guidelines by the National
Comprehensive Cancer Network (NCCN) are shown in Table
1. Pain, gastrointestinal abnormalities, and neuropathy are
among the common disease- and treatment-related symptoms observed in patients with NHL. Vigilant monitoring and
early intervention for these symptoms are critical to ensuring
that patients are able to continue effective therapies.

GENERAL APPROACH TO SYMPTOM MANAGEMENT
Current understanding of drug toxicities is based on clinical trial observations, which are only as reliable as those
events actually observed by the clinician or reported by the
patient or family members during the trial period. Clinical trials participants include healthier patients who have fewer or
well-controlled comorbid conditions and fewer medications
due to inclusion criteria. They are generally healthier with
fewer or less severe underlying illnesses. Thus, application
of agents studied in clinical trials in the general population
may produce different toxicity profiles. Perhaps the most
pressing challenge for clinicians is to preserve future treatment options while effectively managing what in most cases
represents a chronic disease. The potential for cumulative
or late toxicities is high given the relatively long life
expectancy of patients with NHL and the common use of
intermittent therapy in this population. Therefore, familiarity
with toxicities reported in registration trials as well as those

TABLE 1

reported following drug approval is essential for optimal
management of adverse events and continuation of therapy.
Disease-related symptoms may be difficult to differentiate
from toxicities associated with treatment.
Most patients with NHL are older than 65 years; however,
chronological age alone should not determine treatment eligibility or susceptibility to adverse events (Jantunen,
Mahlamaki, & Nousiainen, 2000). Consideration of the
patient’s physiological age, comorbid conditions, concomitant medications, treatment plan, and expected duration of
therapy can help determine the toxicities a patient will likely
experience. A careful evaluation at the time of diagnosis and
throughout the disease and treatment trajectory is critical.
Ongoing communication among the patient, family members, and the healthcare team is a primary strategy for early
identification of symptoms and initiation of management
strategies. The goals of symptom management are to
improve treatment outcomes, enhance patient quality of life,
and minimize toxicities.

CHEMOTHERAPY-INDUCED NAUSEA

AND

VOMITING

Nausea and vomiting is commonly associated with
chemotherapeutic agents used in the treatment of NHL. It
may result in treatment discontinuation, nutritional deficits,
electrolyte abnormalities, and emotional distress (Hawkins
& Grunberg, 2009). Effective management of chemotherapy-induced nausea and vomiting (CINV) requires that oncology nurses understand the pathophysiology of the toxicity
as well as the emetic potential of individual drug regimens.
Nausea and vomiting is a complex process regulated by key
pathways that are mediated by neurotransmitters. The primary pathways involved in CINV include: the central pattern

Common Agents Used in the Treatment of FL, DLBCL, and MCL

CHOP-R
CVP
Chlorambucil
R-HyperCVADa
R-Cladribinea
Cyclophosphamide
Doxorubicin
Vincristine
Corticosteroids
Rituximab
Chlorambucil
Cytarabine
Methotrexate
Cladribinea

ESHAP
DHAP
ICE
FND

GEM-OX
Bendamustine
BEAM

PCR
VCR
Bendamustine
FC/FCR

Radioimmunotherapy

Etoposide
Cisplatin
Cytarabine
Carboplatin
Ifosfamide
Mitoxantrone
Fludarabine

Bendamustine
Gemcitabine
Oxaliplatin
Melphalan
Carmustine
Procarbazine
Methotrexate

Bendamustine
Bortezomib
Pentostatin
Fludarabine
Temsirolimus
Mitoxantrone
Lenalidomide
Etoposide

90

Y-labeled ibritumomab tiuxetan
I-labeled tositumomab

131

(National Comprehensive Cancer Network, 2009a)
Successful treatment of NHL is based on comprehensive evaluation of the disease and the individual patient. Clinicians should establish an accurate tissue diagnosis, determine the location and extent
of organ involvement, perform complete laboratory and diagnostic evaluations, and conduct a thorough history and physical examination.
FL = follicular lymphoma; DLBCL = diffuse large B-cell lymphoma; MCL = mantle cell lymphoma; CHOP-R = cyclophosphamide, doxorubicin, vincristine, prednisone, rituximab; CVP = cyclophosphamide,
vincristine, prednisone; CVAD = cyclophosphamide, vincristine, doxorubicin, dexamethasone; ESHAP = etoposide, methylprednisolone, cytarabine, cisplatin; DHAP = dexamethasone, cytarabine, cisplatin; ICE = ifosfamide, carboplatin, etoposide; FND = fludarabine, mitoxantrone, dexamethasone; GEM-OX = gemcitabine, oxaliplatin; BEAM = carmustine, etoposide, cytarabine, melphalan; PCR =
pentostatin, cyclophosphamide, rituximab; VCR = vincristine; FC/FCR = fludarabine, cyclophosphamide/rituximab.
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generator, located in the medulla and activated by neurological input from sensory centers; the cerebral cortex and
limbic system, which respond to sights, smells, situations,
and emotions; and the vagal and sympathetic/visceral pathways located in the upper small intestine mediated by neurotransmitters, which affect the dorsal vagal complex resulting in activation of the central pattern generator and the
emetic reflex. The most common neurotransmitters known
to play a role in CINV include 5-hydroxytryptamine (5-HT3)
neurokinin-1 (NK-1), dopamine, and substance P.
Antiemetic agents inhibit one or more of these neurotransmitters, reducing the stimulation of the emetic reflex
(Hesketh, 2008).
Chemotherapeutic agents with moderate-to-high emetic
potential generally require drug combinations with a high
therapeutic index and varied mechanism of action to effectively manage CINV (Tables 2 and 3; Hesketh, 2008). Use
of a 5-HT3 antagonist, an NK-1 inhibitor, a corticosteroid,
and lorazepam is recommended for moderate-to-high emetic potential regimens (Hawkins & Grunberg, 2009; Hesketh,
2008; NCCN 2009b). Drugs with a longer half-life or regimens given over several days generally require multiple-day
dosing or long-acting antiemetic agents. Comorbidities that
may contribute to nausea and vomiting such as constipation, gastroparesis, gastrointestinal reflux disease,
esophagitis, and mucositis should be treated aggressively.

TABLE 2

Emetic Potential for Common Agents
Used in the Treatment of NHL

High-Risk
Cisplatin

Cyclophosphamide
> 1,500 mg/m2
Carmustine
Procarbazine

Moderate-Risk
Cyclophosphamide
< 1,500 mg/m2
Cytarabine > 1 gm/m2
Carboplatin

Low-Risk
Mitoxantrone

Ifosfamide
Oxaliplatin
Bendamustine
Fludarabine

Methotrexate
Rituximab
Bortezomib

Gemcitabine
Vincristine

(National Comprehensive Cancer Network, 2009a, 2009b; Hawkins & Grunberg, 2009)
Nausea and vomiting is commonly associated with chemotherapeutic agents used in the treatment of non-Hodgkin lymphoma.

TABLE 3

Patients with a history of nausea related to other medications or morning sickness during pregnancy, low alcohol
use, and younger age are at increased risk for CINV, as well
as those who are prone to motion sickness (Hawkins &
Grunberg, 2009). Nausea and vomiting that do not respond
to aggressive interventions should be evaluated for other
causes such as bowel obstruction, leptomeningeal disease,
or other medications. Patient education about diet, effective
use of antiemetic agents, adequate hydration, avoidance of
aggravating factors, a regular bowel regimen, and
reportable signs and symptoms may reduce the incidence
of severe nausea and vomiting (Berger, Shuster, & Von
Roenn, 2006; Hawkins & Grunberg, 2009).

MUCOSITIS
Oral mucositis is a debilitating, painful, and costly toxicity
frequently associated with select NHL treatment regimens.
Mucositis results from a complex interaction involving the
mucosal tissue, reactive cytokines and reactive oxygen
species, and flora present in the oral cavity (Sonis, 2004).
Mucositis is characterized by varied stages of mucosal
breakdown in different parts of the mucosa. Most interventions for mucositis are focused on reducing the severity and
duration of mucositis, pain management, improving nutritional support, and preventing secondary infections. Most
interventions are based on anecdotal reports and no clear,
evidence-based strategy for prevention of mucositis in standard chemotherapeutic regimens has been identified
(Sonis, 2004; Avritscher, Cooksley, & Elting, 2004).
The primary strategy for reduction of mucositis severity is
to implement a basic oral care routine at the initiation of
treatment (Table 4). Medicated rinses containing drying
agents, anesthetics, antihistamines, corticosteroids, and
antacids should be used with caution as overuse may lead
to secondary effects. Avoidance of aggravating factors
including tobacco, alcohol, and irritating foods will reduce
the potential for further tissue injury. Systematic oral assessment and early reporting are essential to prevent more
severe episodes. Dose reductions of chemotherapy may be
required in some cases (Eilers, 2004).

Commonly Prescribed Antiemetics

5-HT3 Receptor Antagonists
High-Therapeutic Index

Neurokinin-1 Receptor Antagonists
Low-Therapeutic Index

Other

Dopamine Receptor Antagonists
High-Therapeutic Index

Dolasetron
PO or IV

Aprepitant
PO

Substitute benzamides:
metoclopramide

Granisetron
PO or IV

Fosaprepitant
IV

Corticosteroids
IV or PO
High-therapeutic index
Cannabinoids
Dronabinol
PO
Low-therapeutic index
Benzodiazepines
Lorazepam
PO or IV
High-therapeutic index

Ondansetron
PO or IV

Phenothiazines
Prochlorperazine
Promethazine
PO or IV
Butyrophenones
Haloperidol
PO or IV

Palonosetron IV
(Hawkins & Grunberg, 2009; Hesketh, 2008)
Chemotherapeutic agents with moderate-to-high emetic potential generally require drug combinations with a high therapeutic index and varied mechanism of action to effectively manage chemotherapyinduced nausea and vomiting.
PO = by mouth; IV = intravenous.
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CONSTIPATION
Constipation is common in patients with cancer, particularly those who are older (Woolery et al, 2008). Patients with
NHL receiving platinum-containing compounds (cisplatin,
oxaliplatin) or vinca alkaloids (vincristine) are at increased
risk (Hartman & Lipp, 2003). Other risk factors include diabetes and gastroparesis, bulky adenopathy with bowel compression or obstruction, low-fiber diet, hypothyroidism, and
hypercalcemia (McCrea et al, 2008; Smout, 2006).
Evaluation of bowel habits prior to initiating therapy will provide a guide for individualized intervention based on risk.
Improved diet, hydration, physical activity, and prophylactic
use of stool softeners or laxatives will reduce the severity of
constipation (Woolery et al, 2008; Abernethy, Wheeler, &
Zafar, 2009).

PAIN

AND

MYALGIA

Disease-related factors that contribute to pain and myalgia in patients with NHL include bulky adenopathy, herpes
virus, lymphedema due to obstructive adenopathy, and
mucocutaneous reactions (de Jong et al, 2001; Dillman &
Hendrix, 2003; McCann et al, 2009). Treatment-related factors include peripheral neuropathy, constipation, lymphede-

TABLE 4

Basic Oral Care Routine for Patients
With Mucositis

• Soft toothbrush replaced frequently
• Systematic oral assessment
• Rinse mouth four times daily with a regimen of bland rinses:
– A mucolytic agent such as bicarbonate solution,
followed by a neutralizing rinse with normal saline
• Maintain adequate hydration
• Use a water-based lip moisturizer
• Medicated mouthwashes should be used for patients with
documented infections or painful esophagitis
(Eilers, 2004)
The primary strategy for reduction of mucositis severity is to implement a basic oral care routine
at the initiation of treatment.

TABLE 5
Agent
Platinum agents

Vinca alkaloids

Bortezomib

Cytarabine
Ifosfamide
Etoposide

Agents Commonly Associated With
Neurotoxicity
Neurotoxicity
Chemotherapy-induced peripheral neuropathy that
is dose-dependent, cumulative, and predominantly
sensory in nature.
Neurosensory high-frequency hearing loss associated with cisplatin
May see Lhermitte’s sign
Chemotherapy-induced peripheral neuropathy is
primarily sensory, autonomic neuropathy and rare
cases of demyelination have been reported. Dose
level and cumulative dose are most significant risk
factors.
Overall incidence 37%, 14% grade 3.
Primarily sensory.
Cases of motor involvement have been reported.
Sensory and motor deficits, dose-dependent cerebellar toxicity
Sensory and motor deficits, dose-dependent cerebellar toxicity
Rare incidence of sensory neuropathy

(Hausheer et al, 2006)
The risk of chemotherapy-induced nausea and vomiting is increased with many of the agents
commonly used in the treatment of non-Hodgkin lymphoma.

ma due to lymph node removal or radiation, fluid retention
secondary to steroids or specific chemotherapy regimens,
myeloid or erythroid growth factors, monoclonal antibody
administration, and steroid withdrawal (Giglio & Gilbert
2005; Cunningham, 2005; Chung, 2008; McCrea et al,
2008). Effective management of pain or myalgia requires
isolating the underlying cause. For instance, myeloid growth
factor administration may be associated with moderate-tosevere bone pain (Verma et al, 2004). Administration of antiinflammatory agents (naproxen or ibuprofen) and nondrowsy antihistamines (loratadine, cetirizine, fexofenadine
hydrochloride) may provide more effective relief than use of
narcotics, which are associated with somnolence and constipation (National Cancer Institute, 2009). Patients with
NHL are at increased risk for viral infections such as herpes
virus, which is associated with severe neuropathic pain
(Spina et al, 2005; NCCN, 2009a). Patient reports of a dermatome distribution of pain warrant a thorough examination
as viral symptoms and pain precede the appearance of
vesicles. Early administration of antiviral medications can
be effective in reducing outbreak severity and secondary
pain (Furie & Cassileth, 2003; Grulich & Vajdic, 2005).

CHEMOTHERAPY-INDUCED PERIPHERAL NEUROPATHY
The risk of peripheral neuropathy is increased with the
use of agents such as platinum-containing compounds (cisplatin, oxaliplatin), vinca alkaloids, and the proteasome
inhibitor, bortezomib, now commonly used in the treatment
of MCL (Table 5; Hausheer et al, 2006). The exact mechanism of chemotherapy-induced peripheral neuropathy
(CIPN) is unclear, although recent data suggest a local
effect on tubulin structures resulting in damage to sensory
nerve cell bodies of the dorsal root ganglia (Hausheer et al,
2006). CIPN is commonly associated with agents that do
not cross the blood-brain barrier. It is also associated with
structures such as the dorsal root ganglia and afferent and
efferent axons located outside the central nervous system
that are targeted by neurotoxic chemotherapeutic agents.
These structures lack an efficient neurovascular barrier,
have gaps between the endothelial cells allowing influx of
proteins and neurotoxic drugs, and lack an effective lymphatic system for removal of toxic fluids increasing the
exposure of the endoneural fluid (Hausheer et al, 2006).
The structures involved in the neurosensory functions for
touch, position, temperature, vibration, and tendon-stretch
are located in the dorsal root ganglia outside the central
nervous system and are susceptible to the neurotoxic
effects of chemotherapy. CIPN is primarily sensory, symmetrical, and begins in the distal end of the longest axons,
which have the greatest surface area exposure to neurotoxic agents (Wickham, 2007; Hausheer et al, 2006).
Evaluating patients for CIPN risk factors can help determine the risk related to the agents selected as treatment
(Table 6; Wickham, 2007). No evidence-based prevention
strategies are recommended for CIPN (Visovsky et al,
2007). The primary consideration is to minimize adverse
effects on activities of daily living, particularly those important for employment or enjoyment. Baseline and ongoing
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TABLE 6

Risk Factors for Peripheral
Neuropathy

• Endocrine disorders
– Hypothyroidism
• Nutritional disease
• Connective tissue disease
• Vascular disease
• Medications
• Bulky adenopathy
– Nerve compression
– Superior vena cava syndrome
– Thromboembolism
• Herpes zoster
• Lymphedema
(Wickham, 2007)
Evaluating patients for chemotherapy-induced peripheral neuropathy risk factors can help determine the risk relatied to the agents selected as treatment.

assessment will help determine whether dose modifications
are warranted, as many of the neurotoxic effects are cumulative. Although there are numerous tools available for neurological assessment, no one tool has been identified as a
preferred method. Tool complexity and variability in the
assessment technique can create further disparities in outcomes. Identification of one or two key functions related to
employment or enjoyment for each individual patient will
allow individualized assessment of the impact of CIPN.
Inclusion of family and friends in observing the impact of
CIPN on the daily activities of the patient may also improve
evaluation and guide treatment. Pain associated with CIPN
can be severe. Opioid narcotics are generally not effective
in treating this neuropathic pain and alternative agents,
such as gabapentin or tricyclic antidepressants, have been
used with mixed results. Complementary therapies such as
acupuncture, relaxation, massage, and meditation may also
provide benefit (Wickham, 2007; Visovsky et al, 2007).

CONCLUSION
All systemic and local therapies for the treatment of NHL
have potential toxicities. Familiarity with common disease
and treatment-related toxicities, including gastrointestinal
toxicities, pain, and peripheral neuropathy, allows for early
identification of symptoms and initiation of effective management strategies. Evidence-based interventions for most
of these symptoms are lacking, making continued enrollment of patients in clinical trials specific to symptom management paramount.

Clinical Highlights
• Pain, gastrointestinal abnormalities, and neuropathy
are among the common disease- and treatmentrelated symptoms observed in patients with nonHodgkin lymphoma (NHL)
• The potential for cumulative or late toxicities is high
given the relatively long life expectancy of patients
with NHL and the common use of intermittent therapy
in this population
• Patients with a history of nausea related to other
medications or morning sickness during pregnancy,
low alcohol use, and younger age are at increased
risk for chemotherapy-induced nausea and vomiting,
as well as those who are prone to motion sickness
(Hawkins & Grunberg, 2009)
• Most interventions for oral mucositis are based on
anecdotal reports. No clear, evidence-based strategy
for the prevention of mucositis in standard
chemotherapeutic regimens has been identified
(Sonis, 2004; Avritscher, Cooksley, & Elting, 2004).
• No evidence-based prevention strategies are
recommended for chemotherapy-induced peripheral
neuropathy (Visovsky et al, 2007). The primary
consideration is to minimize adverse effects on
activities of daily living.
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Appendix A
Terms and Definitions
adenopathy:

enlargement of a lymph node

anthracycline:

any of a class of antineoplastic drugs derived from an actinomycete of the genus Streptomyces

antigen:

a foreign substance that stimulates an immune response,
including the production of antibodies by B cells

apoptosis:

a normal cellular process involving a genetically programmed
series of events leading to cell death

cytokines:

proteins called growth factors that are produced by the immune
system and promote the growth and activity of immune cells

hyperkalemia:

elevated concentration of potassium in the bloodstream

monoclonal antibody:

antibodies produced in large quantity by the clones of a single
hybrid cell formed in the laboratory by the fusion of a B cell with
a tumor cell

thrombocytopenia:

an abnormal drop in the number of blood cells (platelets)
involved in the formation of blood clots
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Appendix B
Pharmaceutical Glossary
Generic

Brand Name

acetaminophen
allopurinol
aprepitant
bendamustine HCI
bortezomib
carboplatin
carmustine
cetirizine
chlorambucil
cisplatin

Tylenol
Zyloprim®
Emend®
Treanda™
Velcade®
Paraplatin®
BiCNU®
Zyrtec®
Leukeran®
Platinol®

cladribine
cyclophosphamide

Leustatin®
Cytoxan®
Neosar®
Cytosar-U®
Decadron®
Dexameth
Dexone®
Hexadrol®
Benadryl®
Anzemet
Adriamycin®
Rubex®
Marinol®

cytarabine/ara-C
dexamethasone

diphenhydramine
dolasetron
doxorubicin
dronabinol

®

Generic

etoposide
famotidine
fexofenadine hydrochloride
fludarabine
fosaprepitant
gabapentin
gemcitabine
granisetron
haloperidol
hydroxyzine hydrochloride
ifosfamide
interferon alfa
iodine I 131 -tositumomab
lamivudine
lenalidomide
loratadine
lorazepam
melphalan
methotrexate

Brand Name

Toposar®
Vepesid®
Pepcid®
Allegra®
Fludara®
Emend®
Neurontin®
Gemzar®
Kytril®
Haldol
Anx®
Atarax®
Mitoxana®
Intron® A
Roferon®-A
Bexxar®
Epivir®
Revlimid®
Claritin®
Ativan®
Alkeran®
Rheumatrex®
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Appendix C
NHL: International Prognostic Index
5 independent prognostic factors
Age (> 60)
LDH (> 1 x normal)
ECOG PS (≥ 2)
Stage (III, IV [Ann Arbor])
Extranodal sites (> 1)

• Risk
–
–
–
–

Patients (%)

•
•
•
•
•

OS
100

Low: 0–1
Low-intermediate: 2
High-intermediate: 3
High: 4–5

75
L

50
HI

25

LI
H

0
0

2

4

6

8

10

Time (years)

The International Non-Hodgkin's Lymphoma Prognostic Factors Project (1993). A predictive model for aggressive non-Hodgkin's lymphoma. N Engl J Med, 329(14),
987–994.
LDH = lactate dehydrogenase; ECOG = Eastern Cooperative Oncology Group; PS = performance status; OS = overall survival.

Appendix D
Strategies for Prevention of Nausea and Vomiting in NHL

High Risk

Moderate Risk

CHOP-R
ESHAP
- 5-HT3 antagonist on
- 5-HT3 antagonist on Day 1-3
Day 1

- Steroids are given as a part
of the regimen
- NKI agent on Day 4
- May require steroid taper
- Consider addition of
lorazepam

ICE
- 5-HT3 antagonist on Day 1
- Steroids are given as a part
of the regimen
- Addition of NKI agent
- Consider addition of
lorazepam

- Corticosteroids are
given as a part of the
regimen
- Addition of NKI agent
and lorazepam may be
required

CVP

- 5-HT3 antagonist on
Day 1
- Corticosteroids are
given as a part of the
regimen

Bendamustine

Low to Minimal Risk
Chlorambucil

- Phenothiazine or oral
agent is effective

FND/FCR/PCR/VCR
- 5-HT3 agent on
Day 1-3

Gem-OX

- 5-HT3 agent Day 1
- Corticosteroid
administered on Day 1

Bortezomib

- 5-HT3 agent Day 1
- Corticosteroid
administered on Day 1

- 5-HT3 antagonist on
Days 1 and 2 with
dexamethasone

Jordan K, Sippel C, Schmoll HJ, et al (2007). Oncologist, 12(9), 1143–1150; NCCN (2009a). Clinical practice guidelines in oncology. Antiemesis.v.3.2009. Retrieved April 27,
2009, from http://www.nccn.org/
NK = neurokinin; ESHAP = etoposide, methylprednisolone, high-dose cytarabine, and cisplatin; ICE = ifosfamide-carboplatin-etoposide; CHOP-R = cylcophosphamide,
doxorubicin, vincristine, prednisone, and rituximab; CVP = cyclophosphamide, vincristine, and prednisone; FND = fludarabine, mitoxantrone, dexamethasone; FCR =
fludarabine, cyclophosphamide, rituximab; PCR = pentostatin, cyclophosphamide, rituximab; Gem-Ox = gemcitabine, oxaliplatin.
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Appendix D

Appendix E

Treatment for Constipation

Common Causes
Neurotoxic effects of
chemotherapy
– Cisplatin
– Vincristine

Treatment Strategies
Evaluate any underlying
disease
Institute a preventative bowel
regimen

Inadequate fluid intake

Careful review of reportable
signs and symptoms

Obstructive disease

Adequate hydration

Opioids

Activity

– Oxaliplatin
– Decreased mobility

Review of dietary strategies

Diet
Hypothyroidism
Hypercalcemia
Advanced age
Woolery M, Bisanz A, Lyons HF, et al (2008). Putting Evidence Into Practice®: Evidence-based interventions for the prevention and management of constipation in patients
with cancer. Clin J Oncol Nurs, 12(2), 317–337.

Appendix F
Treatment Response Assessment for Non-Hodgkin Lymphoma
International Workshop Criteria (IWC): Standardized Guidelines for Response Assessment
Response

Definition

Complete response (CR)

• No clinical or radiographic evidence of disease with all lymph nodes
regressed to normal size. Normalization of all laboratory tests
assignable to NHL (eg, LDH). Bone marrow, if initially involved, should
be clear of lymphoma.

Complete response/

• Residual lymph node mass > 1.5 which SPD had regressed > 75%

unconfirmed (CRu)

• Bone marrow biopsy indeterminate

Partial remission (PR)

• Decrease in the SPD of the six largest nodes or nodal masses ≥ 50%
• Splenic and hepatic nodules decreased by at least 50% in the SPD
• Normal physical examination, and lymph nodes with a positive bone
marrow biopsy
• No new lesions
• No criteria met for PR or PD
• New lesion

Stable disease (SD)

• Increase in the SPD of abnormal nodes ≥ 50%

Relapse/progressive

• Reappearance of bone marrow involvement

disease (PD)
Adapted from Cheson BD, et al (1999). Report of an international workshop to standardize response criteria for non-Hodgkin's lymphomas. J Clin Oncol, 17(4),
1244–1253.
SPD = sum of the products of the greatest diameters; LDH = lactate dehydrogenase.
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There are no fees for participating and receiving 1.4 nursing contact hours for this activity. During the period November 9, 2009 through
November 8, 2010, participants must complete the posttest (below) by recording the best answer to each question in the answer key. Once
you have finished your test and completed the subsequent evaluation form, please send your responses to us. Your test will be reviewed
and if you receive a passing grade of 70% or better, your certificate of completion will be mailed to you within 3 weeks.
If you wish to receive acknowledgement of participation for this activity, please fill out your contact information.
Mail or fax this test and evaluation form to receive your certification of completion.
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12000 Biscayne Boulevard, Suite 300
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PLEASE

RECORD THE CORRECT ANSWERS IN THE ANSWER KEY.

1. Bendamustine is recommended for use in patients with
indolent B-cell non-Hodgkin lymphoma that has progressed during or within 6 months of treatment with rituximab or a rituximab-containing regimen.
a. True
b. False
2. Which of the following statements concerning diffuse
large B-cell lymphoma is correct?
a. Predisposing factors include congenital and acquired
immunodeficiency conditions
b. Thought to arise from normal antigen-exposed B cells
c. Unlike other lymphomas, does not exhibit variability
d. All of the above
e. None of the above
3. Which of the following interventions is not recommended
for the prevention of tumor lysis syndrome?
a. Allopurinol
b. Rasburicase
c. Sodium bicarbonate
d. Urine output goal of 3 L/day
4. In what patients should hepatitis B virus (HBV) serology
be performed?
a. Patients at high risk of HBV infection
b. All patients treated with rituximab
c. Patients under the age of 65
d. All of the above
5. Which of the following statements is correct regarding
hypersensitivity reactions (HSRs) induced by rituximab
therapy?
a. If there are no HSRs in Cycle 1 and Cycle 2, consider no
premedication
b. If a moderate HSR occurs, the infusion can be resumed
at 100% once symptoms resolve

c. Premedication should always be used when using rituximab
d. All of the above
6. Which of the following are common causes for
chemotherapy-induced constipation?
a. Neurotoxic effects of chemotherapy (eg, cisplatin, vincrisitine, oxaliplatin)
b. Diet
c. Advanced age
d. Hypercalcemia
e. All of the above
f. Both b and c
7. Which of the following dose modifications is recommended for bortezomib therapy in patients with grade 2 or
grade 3 peripheral neuropathy that interferes with activities of daily living?
a. Reduce bortezomib from 1.3 mg/m2 to 1 mg/m2
b. Withhold bortezomib until toxicity resolves, resume at
0.7 mg/m2, and change treatment schedule to once a
week
c. Withhold bortezomib until toxicity resolves, resume at
1 mg/m2, and change treatment schedule to twice a
week
d. Discontinue permanently and discuss other treatment
options
8. Which of the following has been shown to increase the
efficacy of rituximab?
a. Combining with chemotherapy
b. Combining with targeted radiation
c. Rituximab’s efficacy is better when used as
monotherapy
d. Increasing the duration of infusion
e. All of the above
f. Both a and b

❑ Please send me FREE IMER CE programs and invitations to IMER’s FREE CE symposia.
I am interested in these types of cancers: ❑ lung ❑ breast ❑ lymphoma ❑ leukemia ❑ myeloma ❑ colorectal
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________________________________________________________________________________________________
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recommendations for future educational offerings, please take a few minutes to complete this evaluation form.
You must complete this evaluation form to receive acknowledgement of participation for this activity.
Please answer the following questions by circling the appropriate rating:

EXTENT TO WHICH PROGRAM ACTIVITIES MET THE IDENTIFIED PURPOSE
• To educate oncology nurses on the latest information on the treatment and management of
patients with NHL.

5

4

3

2

1

• Identify the associated risk factors, symptoms, and diagnostic profiles of diffuse large B-cell,
follicular, and mantle cell lymphoma

5

4

3

2

1

• Describe current treatment standards for newly diagnosed and relapsed diffuse large B-cell,
follicular, and mantle cell lymphoma

5

4

3

2

1

• Evaluate outstanding research questions that will likely impact future treatment options for
diffuse large B-cell, follicular, and mantle cell lymphoma

5

4

3

2

1

• Describe administration guidelines and comprehensive nursing strategies for the management
of side effects related to therapeutic agents used in the treatment of patients with diffuse large
B-cell, follicular, and mantle cell lymphoma

5
5

4
4

3
3

2
2

1
1

EXTENT TO WHICH PROGRAM ACTIVITIES MET THE IDENTIFIED OBJECTIVES
Upon completion of this program, participants should be better able to:

OVERALL EFFECTIVENESS

OF THE

ACTIVITY

• Was timely and will influence how I practice

5

4

3

2

1

• Will assist me in improving patient care

5

4

3

2

1

• Fulfilled my educational needs

5

4

3

2

1

• Avoided commercial bias or influence

5

4

3

2

1

Approximately what percentage of the program content was new to you?
❒ 0–20% ❒ 21–40% ❒ 41–60% ❒ 61–80% ❒ 81–100%

IMPACT

OF THE

ACTIVITY

Do you feel that the activity:
• Reinforced your current practice/treatment habits

❒ Yes

❒ No

• Will improve your practice/patient outcomes

❒ Yes

❒ No

• Enhanced your current knowledge base

❒ Yes

❒ No

• Will cause you to make changes in your practice

❒ Yes

❒ No

If yes, please describe any change(s) you plan to make in your practice as a result of this activity: ____________________
__________________________________________________________________________________________________
__________________________________________________________________________________________________
__________________________________________________________________________________________________
__________________________________________________________________________________________________

25

REQUEST

FOR

CREDIT

Name ____________________________________________________________________________________________
Degree __________________________________________________________________________________________
Specialty

________________________________________________________________________________________

Organization ______________________________________________________________________________________
Street Address ____________________________________________________________________________________
Box/Suite

________________________________________________________________________________________

City_______________________________________________________ State ________ZIP Code __________________
Work Phone Number______________________________ Work Fax Number __________________________________
E-mail

__________________________________________________________________________________________

Signature____________________________________________________________Date

________________________

Answer Key

1

2

3

4

5

6

7

8

The following items do not need to be completed to receive acknowledgement of participation for this activity.

FOLLOW-UP
Years in practice:
❑ < 2 years
❑ 2–5 years
❑ 6–10 years
❑ > 10 years
Educational background (highest degree):
❑ Associate’s/Diploma
❑ Bachelor’s
❑ Master’s
❑ Doctorate
❑ Other ________________________________

______________________________________
Primary functional area:
❑ Patient care
❑ Education
❑ Administration
❑ Research
❑ Other ________________________________

______________________________________
Primary specialty:
❑ Chemotherapy/biotherapy
❑ Breast oncology
❑ GI oncology
❑ Hematology/BMT
❑ Pediatric oncology
❑ Radiation oncology
❑ Thoracic oncology
❑ Patient education
❑ Prevention/detection
❑ Palliative care
❑ Other ________________________________

______________________________________

Primary position:
❑ Academic educator
❑ Clinical trials nurse
❑ Clinical nurse specialist
❑ Director/asst. director/VP
❑ Nurse manager/coordinator
❑ Nurse practitioner
Do you prefer educational CE seminars or mail CE programs?
❑ Seminars
❑ Mail
I most prefer CE programs that are:
❑ On a Web site that I can visit
❑ Audio CDs
❑ Print materials
❑ Teleconferences
❑ CD-ROMs (audio plus slideshow)
I least prefer CE programs that are:
❑ On a Web site that I can visit
❑ Audio CDs
❑ Print materials
❑ Teleconferences
❑ CD-ROMs (audio plus slideshow)
As part of our ongoing quality-improvement effort, we conduct
post-activity follow-up surveys to assess the impact of our educational interventions on professional practice. Please indicate
your willingness to participate in such a survey:

❑ Yes, I am interested in participating in a
follow-up survey

❑ No, I am not interested in participating in a
follow-up survey
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