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Indolent B-Cell Non-Hodgkin Lymphoma

Robert Frank Cornell, MD, and Timothy S. Fenske, MD

INTRODUCTION AND CLASSIFICATION

STAGING AND WORKUP

Non-Hodgkin lymphomas (NHLs) are a hetero-
geneous group of lymphoproliferative disorders that
involve neoplastic expansions of B cells, T cells, NK
cells, or histiocytic/dendritic cells. Each has distinc-
tive biological and clinical manifestations, making
accurate diagnosis essential to management. Indo-
lent lymphomas are generally considered incurable;
however, with recent improvements in treatment,
patients are living longer and often with preserved
quality of life. The median survival was historically
around 8 to 10 years; however, this likely represents
an underestimation for patients diagnosed currently
in the setting of improved treatment options. Pa-
tients may be asymptomatic for years prior to requir-
ing treatment.

Indolent B-cell NHLs are best classified by correla-
tion of morphologic, immunophenotypic, cytogenet-
ic, and clinical features. An adequate tissue sample is
vital to diagnosis and generally is best obtained by an
excisional lymph node biopsy. The key characteristics
are shown in Table 1. The current classification sys-
tem is the 2008 World Health Organization (WHO)
system.!

EPIDEMIOLOGY

NHL represents the sixth most common malig-
nancy in both men and women annually in the United
States. Over 65,000 new cases of NHL were diagnosed
in 2010, and of these approximately 36% were indolent
NHL.>* Over the past 30 years the overall incidence
of NHL has been increasing around 2% to 3% per
year in the Western world. In most cases the etiology
for indolent NHL is unknown; however, associations
have been made between indolent NHL and certain
autoimmune disorders, immunodeficiency states, and
infectious agents. One example is gastric MALT (extra-
nodal marginal zone lymphoma of mucosa-associated
lymphoid tissue) lymphoma, which is strongly associ-
ated with Helicobacter pylori infection.
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Following diagnosis, baseline complete blood count
with differential, lactate dehydrogenase, chemistry
panel, liver function tests, and Bymicroglobulin are
routinely obtained. Viral serological testing, including
HIV and hepatitis B and C, should also be obtained.
Imaging with a computed tomography (CT) scan of
the neck, chest, abdomen and pelvis is important for
staging. Positron emission tomography (PET) can be
useful in staging and assessing response in some cases
of indolent B-cell NHL, although according to the
International Working Group criteria, PET scan is not
routinely recommended.” Bone marrow biopsy and
aspirate should be obtained for staging of most pa-
tients. The Ann Arbor staging system is used for NHL
(Table 2).° Based on the treatment plan, baseline
evaluation of cardiac and pulmonary function may be
indicated.

INDOLENT B-CELL NHL SUBTYPES

FOLLICULAR LYMPHOMA

Follicular lymphoma (FL) is the most common
indolent B-cell lymphoma, representing 20% of lym-
phomas in the United States and Europe. The median
age at diagnosis is 59 years with a male-tofemale ratio
of 1:1.7.° There are approximately 11,000 new cases per
year in the United States, with an annual incidence of
3.2 cases per 100,000 persons per year. FL is more com-
mon in Caucasians compared to other ethnic groups.’
Treatment options and efficacy have improved signifi-
cantly since the late 1990s with the introduction of the
anti-CD20 monoclonal antibody rituximab, radioim-
munotherapy, other novel agents, and a more effective
use of stem cell transplantation.

FLs originate from germinal center B cells. The
tumor demonstrates a follicular pattern of growth and
is composed of small cleaved cells (centrocytes) and
large cells (centroblasts). Nearly all cases of FL. express
the pan-B-cell antigens CD19, CD20, and CD79a. CD10
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Table I. Immunophenotypic and Cytogenetic Features of Indolent B-Cell Non-Hodgkin Lymphomas (NHL)

NHL* CD5 CDIo CD20 CD23 Cytogenetics Oncogene

FL - + + —/+ t(14;18) BCL2

MZL - - + - t(11;18), t(1;14) clAP2-MALT I, BCLI0
SLL + - Weak + 13q del, | Iq del, trisomy 12, |7p del

LPL - - + - t(9;14)

SMZL — — + — 7q32 del (40%)

*All listed NHLs are positive for pan-B-markers CD19, CD22, and CD79%a.

Tt(9;14) specific for LPL is controversial (see text for details).

FL = follicular lymphoma; LPL = lymphoplasmacytic lymphoma; MZL = marginal zone lymphoma; SLL = small lymphocytic lymphoma;

SMZL = splenic marginal zone lymphoma.

is expressed in 60% of cases."® In approximately 85%
of cases, there is strong cytoplasmic staining of the
BCL2 protein.? CD21 is typically positive, highlighting
follicular dendritic cell networks. The key cytogenetic
feature, present in 85% of FL cases, is the translocation
t(14;18) (q32;q21), which results in an IgH/BCL2 fusion
gene, overexpression of the BCL2 oncogene, and an
anti-apoptotic effect.'!!

FL is assigned a grade from 1 to 3 according to
the number of centroblasts seen per high-power field
(hpf)."*? Grade 1 is defined as 0 to 5 centroblasts/hpf,
grade 2 as 6 to 15 centroblasts/hpf, and grade 3 as more
than 15 centroblasts/hpf. Grade 3 is divided into 3A
and 3B, with 3B containing solid sheets of centroblasts.
Some studies suggest that grade 3 FL. behaves clinically in
a manner akin to an aggressive lymphoma, with the po-
tential for long-term remission following anthracycline-
based therapy.'*'* Other studies have shown that the
outcomes with grade 3 FL do not differ significantly
from grade 1 to 2 FL, with the possibility of deferred
initial therapy and with nearly all patients eventually
relapsing.'™!” The outcomes for patients with grade 3A
versus 3B FL do not appear to differ significantly.!*!”

Presentation and Prognostic Features

Patients with FL. most commonly present with mul-
tiple sites of slowly progressive painless lymphadenopa-
thy. Enlarged lymph nodes can wax and wane. About
two-thirds of patients present with stage III or IV dis-
ease. Approximately 30% of patients present with “B”
symptoms. About 60% to 70% of patients have bone
marrow involvement at diagnosis, with the typical pat-
tern consisting of paratrabecular lymphoid aggregates.

Historically the median overall survival for FL pa-
tients was in the range of 8 to 10 years, with no signifi-
cantimprovement in outcomes from the 1960s through
the early 1990s."® However, since the introduction of
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rituximab, overall survival has clearly improved.' While
FL s still generally considered incurable, some patients
do achieve remissions lasting 10 years or longer.

Prognosis for an individual patient can be assessed
using the Follicular Lymphoma International Prog-
nosis Index (FLIPI) score (Table 3). Overall survival
is based on the number of risk factors present, with
10-year survival ranging from 35% to 71%.%" More recently
the FLIPI2 score was developed using patients treated in
the rituximab era. The FLIPI2 score can separate patients
into groups with 3year progression- free survival (PFS)
ranging from 51% to 91%.* Gene expression profiling
has also been shown to predict survival.?? In addition, a
low lymphocyte-associated macrophage content has been
associated with improved overall survival.?

Histologic transformation into an aggressive lympho-
ma, usually diffuse large B-cell lymphoma (DLBCL),
occurs at a rate of approximately 20% to 30% at
8 to 10 years, or approximately 3% per year.* Transfor-
mation carries a poor prognosis, with median survival of
about 1.5 years; however, patients not previously treated
have a better prognosis.” It is generally characterized
by rapid growth of lymph nodes along with worsening
or new B symptoms. Occasionally, FL. transforms into
Burkitt lymphoma®?*” or precursor B-lymphoblastic
lymphoma/acute lymphocytic leukemia.®

Treatment

FL generally follows an indolent disease course.
Patients may live for many years without treatment.
In fact, some patients experience a waxing and wan-
ing course, with up to 23% achieving spontaneous
remission for 5 years or longer before treatment.?*
A watch-and-wait approach is appropriate in asymp-
tomatic patients with low disease burden, such as those
with no site of disease measuring 7 cm or larger and
no more than 3 sites of disease between 3 and 7 cm.

Hematology Volume 6, Part 4 3
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Table 2. Ann Arbor Staging System

Stage | Involvement of a single lymph node (LN) region (I) or single extralymphatic organ or site (IE)*

Stage Il Two or more LN regions on the same side of the diaphragm (ll) or single extranodal site with involvement of limited, contiguous
adjacent organ or tissue (lIE)

Stage lll LN involvement on both sides of the diaphragm (1Il). This may include the spleen (IIIS), extralymphatic tissue (IllE), or both (IlISE).t

Stage IV Disseminated involvement of one or more extralymphatic organs (eg, bone marrow, liver)

*Each stage is subdivided into “A” and “B” based on the absence or presence of “B” symptoms, respectively. B symptoms include unexplained fevers,
weight loss of 10% or more of body weight over 6 months, and/or night sweats.
tThe suffix “X” can be applied to bulky disease (>0 cm maximum dimension).

Adapted from Lister TA, Crowther D, Sutcliffe SB, et al. Report of a committee convened to discuss the evaluation and staging of patients with

Hodgkin’s disease: Cotswolds meeting. ] Clin Oncol 1989;7:1630-6.

Patients need to be assessed at diagnosis and at regular
intervals to determine whether treatment is indicated.
Indications for treatment include high disease burden,
symptoms from bulky disease, symptomatic extranodal
disease, B symptoms, progressive disease over 6 months,
histological transformation, massive or symptomatic
splenomegaly, and cytopenias from extensive bone
marrow involvement.

For patients with stage I or II FL, locoregional radia-
tion therapy has commonly been recommended. Such
treatment results in a long-term disease-free survival
(DFS) rate of around 40% to 50% at 10 years.*~* Since
most patients go on to recur eventually (and generally
outside of the radiation field), it does not appear that
locoregional radiation therapy alters the natural history
of the disease. As a result, some experts advise against
radiation therapy in this setting, and the optimal treat-
ment for limited-stage FL remains controversial. The
addition of chemotherapy to radiation has not been
shown to improve overall survival but has been shown
to reduce relapse rates.* It is unknown if administer-
ing rituximab in conjunction with locoregional radia-
tion improves outcomes further.

Most patients with FL present with stage III or IV
disease. In such patients, the addition of rituximab to
various combination chemotherapy regimens has been
shown to improve PFS and (in most studies) overall
survival in patients with FL, compared to chemotherapy
alone.** Therefore, inclusion of rituximab with front-
line chemotherapy is now considered a standard of care.
In the United States, RCHOP (rituximab, cyclophos-
phamide, doxorubicin, vincristine, and prednisone) has
been the most commonly used initial treatment for FL.*
R-CVP (rituximab, cyclophosphamide, doxorubicin, and
vincristine) is also frequently used. This regimen is
somewhat less active than R-CHOP, but also less toxic.?
Recently, bendamustine plus rituximab has become a
popular frontline regimen based on recent unpublished
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data showing superiority to R-CHOP, with improved ef-
ficacy and a more favorable toxicity profile.*

Single-agent rituximab has also been studied, with
early data showing high response rates and a low toxicity
profile.*=* However, long-term data is not yet available,
and these studies have used various dosing schemes. In
general, single-agent rituximab is considered a reason-
able treatment option for patients with a low disease
burden and minimal disease-related symptoms.

Following firstline chemoimmunotherapy, patients
may undergo observation, “maintenance” rituximab,
or consolidation with radioimmunotherapy (RIT).
The use of rituximab as a maintenance therapy has
gained popularity in recent years. The PRIMA trial
evaluated the impact of maintenance rituximab fol-
lowing frontline rituximab/chemotherapy treatment.
This phase III randomized study showed a 3-year PFS in
favor of maintenance rituximab. So far, no difference
in overall survival is apparent between the groups.*!
Other studies in the frontline setting have shown a
benefit to maintenance rituximab following rituximab
induction® or after CVP (cyclophosphamide, vincris-
tine, and prednisone) induction.* *Yibritumomab
tiuxetan (a radioimmunoconjugate) was studied as
consolidation therapy after frontline chemotherapy
(+ rituximab). Patients who received RIT as consolida-
tion demonstrated significantly improved PFS com-
pared to those simply observed after frontline therapy.
However, interpretation of this data is limited by the
fact that the majority of patients did not receive ritux-
imab with induction therapy.*”

There are many potential treatment options to con-
sider with recurrent FL.. When possible, patients should
be enrolled in a clinical trial. Off-protocol options in-
clude (1) single-agent rituximab with or without main-
tenance rituximab; (2) various chemotherapy regimens
(% rituximab) including bendamustine, CHOP, chlo-
rambucil, fludarabine, or platinum-based regimens;

www.hpboardreview.com



Indolent B-Cell Non-Hodgkin Lymphoma

Table 3. Follicular Lymphoma International Prognostic Indices

FLIPI

FLIPI2

Age > 60 yr
Hemoglobin < 12 g/dL
Stage Ill or IV disease

Age > 60 yr
Hemoglobin < 12 g/dL

Bone marrow involvement

LDH > ULN B2M > ULN

Greater than 4 nodal sites Largest nodal diameter >6 cm

Score (risk) 5-year OS (%) 10-yr OS (%) Score (risk) 3-yr PFS (%) 3-yr OS (%)
0-I (low) 91 71 0 (low) 91 99

2 (intermediate) 78 51 -2 (intermediate) 69 96

>3 (high) 52 36 >3 (high) 51 84

B2M = f,-microglobulin; LDH = lactate dehydrogenase; OS= overall survival; PFS = progression-free survival; ULN = upper limit of normal.

Adapted from Solal-Celigny P, Roy P, Colombat P, et al. Follicular lymphoma international prognostic index. Blood 2004;104:1258-65; and Federico
M, Bellei M, Marcheselli L, et al. Follicular lymphoma international prognostic index 2: a new prognostic index for follicular lymphoma developed
by the international follicular lymphoma prognostic factor project. ] Clin Oncol 2009;27:4555-62.

(8) radioimmunotherapy; (4) external-beam radiation;
(5) hematopoietic stem cell transplant (autologous or
allogeneic); or (6) novel biological agents such as bort-
ezomib, lenalidomide, or novel monoclonal antibody
therapies.® In general, FL is characterized by progres-
sively shorter remissions with each relapse. Factors to
consider when selecting treatment include previously
used treatments (and response to those), number of
relapses, and patient factors including symptoms, age,
tumor burden, comorbidities, and frailty. It is also
important to consider the patient’s goals of therapy,
willingness to accept risk, and psychosocial situation in
selecting the optimal therapy.

MARGINAL ZONE LYMPHOMA

Marginal zone lymphoma (MZL) represents a group
of distinct indolent NHLs including extranodal MZL of
mucosa-associated lymphoid tissue (MALT lymphoma),
nodal marginal zone lymphoma, and splenic marginal
zone lymphoma. These arise from the post-germinal
center marginal zone of B-cell follicles. Such follicles re-
side in mucosal, spleen, and lymph node tissue. MZL is
the third most common subtype of NHL after DLBCL
and FL, accounting for 5% to 10% of NHL. Of this,
MALT lymphoma is the most common form, represent-
ing 70% to 80% of MZL.!

MALT Lymphoma

MALT lymphoma (or “MALToma”) arises from
epithelial surfaces and is associated with sites of chronic
inflammation. It most commonly presents as localized
disease, displays an indolent clinical behavior, and car-
ries a very good long-term prognosis. About 30% of
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MALT lymphomas arise from the gastric mucosa, with
the remaining cases arising from nongastric sites. In
most cases, gastric MALT lymphoma is associated with
H. pyloriinfection.*™

A key histologic feature of MALT lymphoma is the
presence of lymphoepithelial lesions. In some cases
plasma cells (or “plasmacytoid differentiation”) are
seen. Immunohistochemistry for MALT lymphoma has
no characteristic marker. A key point for diagnosis is
the lack of staining with CD5, CD10, CD23, and cyclin
D1 (Table 1). These markers (along with the histol-
ogy and cytogenetic studies) allow for the exclusion
of FL, mantle cell lymphoma, and small lymphocytic
lymphoma. The most common translocation in MALT
lymphoma is t(11;18) (q21;q21), present in 15% to 40%
of cases.” This translocation yields a fusion between
the MALTI gene from 18q21 with the cellular inhibi-
tor of apoptosis inhibitor-2 (c/AP2) gene from 11q21,
resulting in the ¢/AP2-MALT fusion.

The clinical presentation of MALT lymphoma de-
pends on the primary site involved. The most common
site of involvement is the stomach, with the majority
of patients presenting with localized disease. Patients
may present with epigastric pain, nausea, dyspepsia,
reflux, weight loss, and iron deficiency anemia from
gastrointestinal tract blood loss. “B” symptoms are
uncommon. The majority of gastric MALT lymphomas
are secondary to H. pyloriinfection.”*** About two-thirds
of gastric MALT lymphomas regress with treatment of
H. pylori infection with antibiotics and proton pump
inhibitors.**% Diagnosis can be achieved via esophago-
gastroduodenoscopy (EGD) to sample the gastric wall,
along with endoscopic ultrasound, which allows for
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sampling of perigastric lymph nodes. Multiple biopsies
from each region should be obtained. H. pylori testing
by biopsy should be performed. If negative, it is recom-
mended that serologic testing be performed.”® Bone
marrow biopsy is recommended, although it is positive
in only approximately 15% of cases.”*” CT of the chest,
abdomen, and pelvis is recommended to evaluate for
other sites of disease.

Treatment of localized gastric MALT lymphoma is best
achieved by H. pylori eradication using “triple therapy”
consisting of a proton pump inhibitor plus antibiotics.
Multiple regimens exist and antibiotic choice should be
guided based on regional antibiotic resistance patterns.
Should firstline treatment fail, bismuth-containing “qua-
druple therapy” may be effective.’® In patients with early
stage, H. pyloriproven disease without t(11;18), complete
remission occurs in about 75% of cases.™® Patients with
t(11;18) are less likely to respond to H. pylori treatment.”!
H. pylori eradication should be proven via follow-up EGD
with biopsies. In cases of remission, continued surveil-
lance with EGD and biopsies should be performed to
monitor for recurrence. Regression of lymphoma can be
slow after H. pylori eradication, in some cases taking lon-
ger than 1 year.”? Patients with gastric MALT lymphoma
overall have better outcome compared to disease origi-
nating at other extranodal sites.”

For patients with localized disease who are H. pylori
negative or who fail to respond to H. pylori treatment,
treatment with radiation therapy results in complete re-
mission in over 90% of cases and is considered by most
to be the standard treatment in this setting.**% Surgery
has not been shown to be superior to other treatment
approaches and is not recommended.® In patients with
advanced disease and those unable to receive radiation
therapy, the decision to treat is based on patient symp-
toms, comorbidities, progression, tumor burden, and
disease status. Since MALT lymphoma is an indolent
lymphoma, a watch-and-wait approach may be appro-
priate. In patients with symptomatic disease, systemic
treatment similar to that used for FL is used. In a small
study of gastric MALT lymphoma, use of rituximab
alone resulted in a response in 77% of patients.®”’

Nongastric extranodal MZL accounts for two-thirds
of MALT lymphoma and can occur in numerous sites
including skin, head and neck, breast, orbits, salivary
glands, lung, thyroid, bladder, small intestine, pancreas,
and others.”® There are some reports of associated
infections including Chlamydophila psittaci with ocular
adnexal MZL, Borrelia burgdorferi with cutaneous MZL,
and Campylobacter jejuni with immunoproliferative small
intestinal disease in the Middle East.*7! In addition,
there is increased risk of nongastric extranodal MZL
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in patients with chronic autoimmune conditions such
as Sjogren syndrome.” Disseminated disease is more
common in nongastric MZL than in the gastric form,
occurring in about 25% of nongastric MZL patients.””
Despite this, the 5-year overall survival is approximately
90%.% Localized disease can be managed with radia-
tion therapy alone.” For patients with advanced stage
disease, a treatment approach similar to that used in
advanced stage FL is recommended.

Nodal Marginal Zone Lymphoma

Nodal marginal zone lymphoma (NMZL) is a rare
lymphoma subtype accounting for 1.5% to 1.8% of
NHL cases."” The histologic and immunophenotypic
features resemble extranodal and splenic lymphoma
without evidence of disease involvement at those sites.
CD38 and MUMI can be positive and are associ-
ated with plasmacytic histology.” No consistent identifi-
able cytogenetic abnormality has been identified. The
t(11;18) (q21;q21) translocation associated with MALT
lymphoma is not found with NMZL."™

The median age of presentation is between 50 and
60 with a slight male predominance. The majority of
cases present with advanced stage disease. Peripheral and
abdominal lymph nodes are most commonly involved.
Patients uncommonly have B symptoms or peripheral
blood involvement. Bone marrow involvement occurs in
about 30% to 40% of cases. An association with hepatitis
C is seen in about 20% of cases. Approximately 10% of
patients have a small to moderate IgM paraprotein.”*"™

Due to the rarity of this disorder, specific prog-
nostic factors are largely unknown. In one study, a
higher FLIPI score correlated with a worse prognosis.”
The 5year survival ranges between 55% and 79% at
5 years.547% Complete response with initial treatment
occurs in 50% to 60% of patients. Transformation to
DLBCL has been reported, with 16% transformed at a
median time of 4.5 years from diagnosis.”

No prospective trials are available to establish a stan-
dard of care for NMZL. In addition, there is no data
published regarding outcome with use of rituximab.
Most clinicians use a therapeutic approach to NMZL
that mirrors the appraoch used for FL. In patients
with localized disease, radiation therapy can achieve
good tumor control.®®7 In cases with low-tumor
burden, an active surveillance strategy can be used. Al-
ternatively, single- agent rituximab may be effective. In
symptomatic patients or those with high-tumor burden,
combination chemotherapy with rituximab should be
given. Autologous or allogeneic transplantation can be
considered for younger patients with relapsed disease
or histologic transformation.”

www.hpboardreview.com



Indolent B-Cell Non-Hodgkin Lymphoma

Splenic Marginal Zone Lymphoma

Splenic marginal zone lymphoma (SMZL) is a rare
form of MZL that represents less than 1% of all NHL.
Patients typically present with splenomegaly, which can
be massive, as well as cytopenias. Median age at diagno-
sis is around 60 years.* Over 90% of cases will have bone
marrow or peripheral blood involvement.**® Patients
often present with symptoms from cytopenias includ-
ing anemia and thrombocytopenia. The low blood
counts are primarily secondary to splenic sequestration
as opposed to extensive bone marrow infiltration. Pe-
ripheral lymph node involvement is uncommon. About
one-third of patients have a monoclonal gammopathy,
usually IgM.*%# SMZL is associated with autoimmune
conditions including autoimmune hemolytic anemia
in 10% to 15% of patients, and rarely with immune
thrombocytopenia, cold agglutinin disease, lupus anti-
coagulant, and neuropathies.*” An association between
hepatitis C infection and SMZL has been described.®%

Given the indolent nature of SMZL, most patients
have stage IV disease by the time of diagnosis. Diagnosis
can often be achieved by bone marrow and peripheral
blood analysis. In some cases, splenectomy may be re-
quired to determine diagnosis. SMZL generally has
a favorable prognosis, with a median overall survival
between 5 and 15 years.®%9 Peripheral node involve-
ment is associated with a poorer prognosis.”* About
15% of SMZL cases ultimately transform into large cell
lymphoma.?!#?

Morphologically, small B-lymphocytes are seen. Pe-
ripheral blood lymphocytes may display villous projec-
tions, which led to the now outdated term “splenic
lymphoma with villous lymphocytes” in reference to
SMZL.%% The immunophenotype with SMZL is similar
to NMZL and MALT lymphoma.*® Lack of CD25 and
CD103 help distinguish SMZL from hairy cell leukemia.
Chromosomal changes, often complex, are common in
SMZL and present in about 80% of cases. In 40% of
cases there is a deletion or translocation of 7q32.%>%
As with NMZL, the MALT-associated t(11;18) (q21;q21)
translocation is not seen in SMZL.

Given the indolent nature of SMZL,, active surveillance
is appropriate in asymptomatic patients.® In patients
with massive splenomegaly or severe cytopenias, sple-
nectomy is an effective firstline treatment that allows for
rapid improvement of the cytopenias and symptoms.®%?
For patients unable to undergo surgery or for whom a
rapid response is not necessary, rituximab, a rituximab/
chemotherapy combination, or splenic irradiation are
options.”™ ! For patients with extensive bone marrow
involvement or other significant extrasplenic disease bur-
den, rituximab with or without chemotherapy should be
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considered. Limited data exists to determine the superior-
ity of one particular chemotherapy regimen. Other regi-
mens used to treat indolent lymphomas, combined with
rituximab, are often applied. One study showed an excel-
lent response to single-agent rituximab or rituximab/
chemotherapy combinations, with response rates of over
80% to single-agent rituximab.'”! It is clear that rituximab
is highly active in SMZL and unclear whether chemo-
therapy adds significant benefit to rituximab alone. In
cases of SMZL for which an immediate response is not
required, it is therefore reasonable to use single-agent
rituximab as the initial therapy. For patients with SMZL
associated with hepatitis C, antiviral therapy may produce
a complete clinical regression of SMZL.'"

SMALL LYMPHOCYTIC LYMPHOMA

The WHO classifies chronic lymphocytic leukemia
(CLL) and small lymphocytic lymphoma (SLL) as
biologically the same condition with different manifes-
tations. CLL involves the bone marrow and peripheral
blood, while SLL has a primarily nodal presentation,
without a leukemic phase. CLL/SLL is a B-cell neo-
plasm of the elderly, with a median age of 65 years at
diagnosis.®® SLL accounts for 6.7% of NHL."" Only
5% to 10% of patients with CLL/SLL lack a leukemic
phase and therefore meet criteria for SLL.

Diagnosis of SLL is typically made via lymph node bi-
opsy. In SLL, the peripheral blood absolute lymphocyte
count (ALC) will be less than 5000/pL, while in CLL
the ALC will be greater than 5000/pL for more than
3 months. Characteristic immunophenotypic findings
for CLL/SLL include expression of CD5, CD19, CD20,
and CD23. Expression of CD20 is dim, and occasionally
CD23 is absent. One key feature is dim expression of
surface immunoglobulin. CD38 is expressed in 40% of
cases, with high expression of CD38 associated with an
adverse prognosis.'®

Patients with SLL often present with generalized pain-
less adenopathy. About one-quarter have B symptoms.®
Spleen or liver involvement may be present, along with
other sites of extranodal disease. Approximately 4% to
10% of patients with CLL/SLL will also have autoim-
mune hemolytic anemia,'*!” with 2% to 3% manifest-
ing immune thrombocytopenia and rarely pure red
cell aplasia.'™ Patients may also present with bacterial
infection due to hypogammaglobulinemia, which can
be managed with immunoglobulin replacement.

The Rai and Binet systems are used for CLL stag-
ing,'®!% but because SLL is considered a lymphoma,
the Ann Arbor staging system is more commonly used.
In addition to clinical stage, cytogenetic abnormalities
are important in determining prognosis. As in CLL, the
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most common cytogenetic abnormalities are deletion
13q, deletion 11q, trisomy 12, and deletion 17p. Most
studies have evaluated these cytogenetic abnormalities
in the context of CLL rather than SLL alone. However,
some studies have shown these abnormalities to be
present in both SLL and CLL. A recent study showed
no statistical difference between SLL and CLL in terms
of the frequency of specific cytogenetic abnormalities
or IgVH mutational status.'"''? While there is limited
data regarding prognosis for specific cytogenetic ab-
normalities in SLL, this has been widely studied for
CLL, with deletions of 17p and 11q and unmutated
IgVH associated with poor prognosis.''® As with other
indolent lymphomas, transformation of CLL/SLL into
amore aggressive histology can occur. The transformed
histology is most frequently DLBCL and less commonly
prolymphocytoid leukemia, Hodgkin lymphoma, or
acute myeloid leukemia. Patients typically present with
worsening B symptoms, enlarging and bulky adenopa-
thy, and cytopenias. Transformation has an incidence
between 2% and 8%, with median survival between 5
and 19 months after transformation.'**

A number of factors should be considered regarding
treatment of SLL. It is generally an indolent condition,
and active surveillance is a reasonable approach in
asymptomatic patients. Delayed treatment compared to
immediate chemotherapy with use of alkylating agents
has shown no survival benefit for CLL/SLL.'"®> In ad-
dition, CLL/SLL is not considered curable (with the
possible exception of patients undergoing allogeneic
stem cell transplantation) and therefore treatment is
usually aimed at controlling the disease for as long
as possible. Indications for treatment include severe
B symptoms, bulky symptomatic adenopathy, recur-
rent infections, significant cytopenias, autoimmune
phenomena, and lymphocyte doubling time less than
6 months.""® Patients appropriate for watch-and-wait
should have blood counts and a physical exam every
3 to 6 months. Some patients can be observed for b
or more years before requiring treatment. Firstline
chemotherapy is not standardized for SLL. By extrapo-
lation from CLL, fludarabine-based chemotherapy can
be utilized. One can also treat SLL using FL regimens,
although there is relatively little data evaluating these
regimens specifically in SLL.

For patients with relapsed or refractory CLL/SLL,
depending on prior therapy received, treatment op-
tions include bendamustine, platinum-based lympho-
ma salvage regimens, or fludarabine-based regimens.
Alemtuzumab, an anti-CD52 monoclonal antibody,
has significant activity in CLL but is much less active
for nodal disease, and is therefore not commonly used
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in SLL. Ofatumumab, a fully humanized ant-CD20
antibody with greater affinity for CD20 than rituximab,
is indicated for CLL/SLL which has failed fludara-
bine and alemtuzumab therapy; it also has activity in
relapsed low-grade NHL.!'” For relapsed SLL patients
with chemosensitive disease, high-dose chemotherapy
and autologous stem cell transplantation can be con-
sidered. Younger patients without significant comor-
bidities can also be considered for allogeneic stem cell
transplantation, which can result in long-term remis-
sions in some patients.''®1?

LYMPHOPLASMACYTIC LYMPHOMA

Lymphoplasmacytic lymphoma (LPL) is an un-
common indolent B-cell neoplasm accounting for ap-
proximately 1% of all hematologic malignancies in the
United States and Western Europe, and less than 5% of
all NHL.*"1** Waldenstrom macroglobulinemia (WM)
is found to frequently coexist with LPL and is defined
by the presence of an IgM monoclonal gammopathy
and lymphoplasmacytic bone marrow involvement.
The median age of diagnosis is around 65 years. LPL
is not considered curable, and the median survival is b
to 10 years.'®

LPL is usually sporadic, but there are reports of
familial involvement.'*' Patients with LPL present with
symptoms based on sites of involvement including
adenopathy, organomegaly, B symptoms, and cyto-
penias. In the case of WM, patients may present with
symptoms related to monoclonal protein production
such as hyperviscosity, neuropathy, cryoglobuline-
mia, or cold agglutinin disease. In addition, hepatitis
C is associated with LPL and mixed cryoglobuline-
mia.'? Hyperviscosity syndrome occurs in about 20%
of WM cases.”*'# Symptoms of hyperviscosity typi-
cally occur when the serum viscosity is greater than
4.0 centipoises (cp) or the monoclonal IgM level is
greater than 4 to 5 g/dL. Clinical manifestations include
bleeding, neurological symptoms (such as headache,
delirium, ataxia, or coma), and visual disturbances from
retinal hemorrhage or thrombosis. Hyperviscosity can
cause sludging and dilation in the retinal vessels, which
can then lead to hemorrhage. Epistaxis is caused by
platelet inactivation due to paraprotein saturation of the
platelet surface.'® Patients may also have paraprotein-
mediated peripheral neuropathy or high-output cardiac
failure due to expanded plasma volume.

Tumor morphology reveals small lymphocytes, plas-
macytoid lymphocytes, and plasma cells.’?* Lymphocytes
with intranuclear pseudo-inclusions of IgM called Dutch-
er bodies may be present. Also, plasma cells with promi-
nent cytoplasmic globules (called Russell bodies) can be
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seen. Cells are positive for pan-B-cell markers and variably
positive for CD11c, CD25 and dim CD22 (81%, 71%, and
33%, respectively).'® CDb, CD10, and CD23 are not usu-
ally expressed; however, this can be variable.'*® Neoplastic
cells are positive for cytoplasmic immunoglobulin. It has
been reported that t(9;14) (p13;q32) is present in 50%
of cases, resulting in overexpression of the PAX5 gene.'¥
However, the frequency of this abnormality in LPL is
now a matter of controversy since subsequent studies
have shown it to be rarely present in LPL.'*!% As with
other indolent lymphomas, transformation to large cell
lymphoma can occur.'®

Given the rarity of LPL, there is no established
standard treatment. Patients are commonly treated in
a manner similar to that of other indolent B-cell NHLs.
In asymptomatic patients, a watch-and-wait approach
can be applied. In patients with WM, treatment should
not be initiated based on the presence of a monoclonal
protein alone (in the absence of hyperviscosity), but
rather based on the presence of symptoms. Treatment
recommendations for WM exist and may be success-
fully applied to patients with symptomatic LPL even
if criteria for WM are not fulfilled. Alternatively, low-
grade lymphoma regimens may be used to treat LPL.
Effective therapies include rituximab, R-CVP, R-CHOP,
as well as WM regimens such as fludarabine-, cyclo-
phosphamide-, bortezomib-, and thalidomide-based
regimens in combination with rituximab."*"!%2 For
responding patients, maintenance rituximab may be of
benefit."*® Administration of rituximab can result in an
abrupt increase in serum IgM levels causing a hyper-
viscosity syndrome “flare.”'* The initial treatment for
symptomatic hyperviscosity syndrome is with plasma ex-
change. Clinical benefit is often achieved rapidly after
initiation of plasma exchange. In addition to plasma
exchange, chemotherapy is typically given as well to
reduce the level of malignant cells responsible for the
production of the paraprotein causing the hyperviscos-
ity syndrome.

SUMMARY

Given the long natural history of indolent B-cell
NHL, a watch-and-wait approach can often be applied
until patients are symptomatic from their disease. In-
dolent lymphomas are generally considered incurable,
but with the widespread incorporation of rituximab
into current regimens, the introduction of novel bio-
logical agents, and more widespread use of stem cell
transplantation, long-term remissions with preserved
quality of life are possible. In this era of improved treat-
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ment options, some patients may achieve long-term
remissions and/or survival in excess of 10 to 15 years.
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