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Follicular lymphoma constitutes the most frequent
indolent lymphoma, well characterized by its clinical
presentation related to nodal involvement and its
morphologic and biologic features. Some rare loca-
tions of extranodal involvement, such as the gas-
trointestinal tract or skin, were recently further
refined. The description of the Follicular Lymphoma
International Prognostic Index (FLIPI) represents an
important step in identifying patient subgroups with
predictable outcome and comparing the results of
clinical trials, although its use in clinical practice
remains to be established. Analyses of gene expres-
sion profiles or constitutive gene variations may also
provide additional insights for prognostication in the

near future. Furthermore, these data underline the
complex interactions between the tumor cells and
their microenvironment; recent attempts to translate
these findings with immunohistochemical studies
remain unable to robustly predict patient outcome. The
therapeutic strategies in follicular lymphoma have
been transformed by monoclonal antibodies, used
alone or in combination with chemotherapy.  Treatment
options should be adapted to the clinical features at
diagnosis and appear to be able to modify the overall
survival of some subgroups of patients. Further
efforts may focus on strategies that can alter the
natural history of this disease.

Introduction
Follicular lymphoma is the second most common subtype
of lymphoma (although its incidence may be lower in some
parts of the world such as Asia) and represents about 20%
to 25% of cases of non-Hodgkin lymphomas in the U.S.
and Europe. The pathologic diagnosis is quite robust and
reproducible. The disease course is usually characterized
by a typically indolent clinical course, although most of
the patients do relapse after their treatment. The disease is
then characterized by recurrent progressions, with shorter
intervals in between. Although the various therapeutic strat-
egies developed in the 1980s and early 1990s had little
influence on the life expectancy of patients with follicular
lymphoma, the event of anti-CD20 monoclonal antibodies
have profoundly changed the therapeutic management of
such patients.

Follicular Lymphoma: Clinical Features

The common presentation of patients
with follicular lymphoma
Patients with follicular lymphoma typically present with
superficial lymph nodes of small to medium size, some-
times unnoticed or neglected by the patients for a prolonged
period of time. All common superficial territories can be
involved by the disease. In some patients, the first symp-
toms are more insidious and related to the slow growth of
lymph nodes in deep areas, usually in the infradiaphragm-
atic territories such as the retroperitoneum, the mesenteric,
or the iliac areas. In those cases, patients may complain of
atypical symptoms while the tumor bulk can be important,
with single or confluent lymph nodes. Primary mediastinal
involvement is uncommon, as well as isolated splenic en-

largement. The general status of the patient is usually pre-
served, with few patients presenting with B symptoms or
an altered performance status. Primary involvement of
extranodal areas is also very uncommon.1 The bone mar-
row is involved in 50% to 60% of the cases.

Some unusual clinical presentation of patients
with follicular lymphoma
Follicular lymphoma can arise in the gastrointestinal (GI)
tract, predominantly in the duodenum or the small intestine,2

where it can eventually represent the unique site of disease.3

Lymphoma infiltration may be unifocal or multifocal, and
careful immunohistochemical analysis, eventually combined
with molecular or cytogenetic studies, helps distinguish this
disease from other lymphoma subtypes arising in the GI tract,
such as mantle cell or mucosa-associated lymphoid tissue
(MALT) lymphomas. The clinical course of these follicular
lymphomas does not seem to be distinct from that observed
in common nodal follicular lymphoma.2

The new World Health Organization–European Orga-
nization for Research on Treatment of Cancer (WHO-
EORTC) cutaneous lymphoma classification recognizes an
entity called “primary cutaneous follicle center cell lym-
phoma” that includes what was previously known as “cu-
taneous follicular lymphoma variant” in the WHO classifi-
cation.4 Although these cases share some features (cell mor-
phology and growth pattern) with nodal follicular lym-
phoma, their biology is likely distinct (usual lack of BCL2-
IgH gene rearrangement and BCL2 protein expression).
Moreover, the clinical outcome is characterized by a very
good prognosis, and recurrences, when they occur, are usu-
ally restricted to the skin. Therefore, patients with this en-
tity should be managed differently from those with nodal
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follicular lymphomas. Some cases of skin dissemination of
typical nodal follicular lymphoma do, however, exist (“sec-
ondary cutaneous follicular lymphoma”) and should be
recognized and treated appropriately.5

Other follicular lymphomas that may be considered as
peculiar entities with a distinct behavior are those involv-
ing the testis6 and the rare cases of follicular lymphoma
encountered in children.7

Finally, the concept of “in situ” follicular lymphoma
has been recognized in the last years and describes the
presence of focal germinal centers containing centrocytes
staining strongly for bcl-2 protein in an otherwise normal
lymph node.8 An extended follow-up of those patients pre-
senting with this specifically limited follicular lymphoma
is needed to define their optimal management.

Recent advances in follicular lymphoma staging
The metabolic imaging techniques using 18Ffluoro-
deoxyglucose positron emission tomography (18FFDG-PET)
has become increasingly useful in the management of ag-
gressive lymphoma and Hodgkin disease. Its use is also
recommended in defining the response to therapy.9 Despite
the frequency of follicular lymphoma, very few studies have
specifically addressed the role of 18FFDG-PET in this lym-
phoma subtype. Several reports do clearly indicate that the
disease is usually metabolically avid for 18FFDG and that
the intensity of the radionuclide uptake is independent of
histologic grading.10-12 A preliminary report13 suggests that
18FFDG uptake at the end of treatment is highly predictive
of outcome for patients with follicular lymphoma. In this
study, the 2-year progression-free survival (PFS) rates were
20% and 90%, respectively, in the CT–/PET+ and CT+/PET–

patients. Prospective studies are urgently needed in this
area to formally establish the prognostic value of 18FFDG-
PET response after treatment, in order to eventually adapt
the therapeutic strategy based on the imaging technique.

Histologic transformation in follicular lymphoma
In patients with follicular lymphoma, the appearance of a
diffused area of large cells in a new biopsy defines histo-
logical transformation. This feature is usually—but not
systematically—associated with a poor outcome.14,15 The

clinical factors associated with the risk of transformation
(as well as the biology underlying this phenomenon) are
not fully characterized. Some reports indicated that early
treatment and achievement of a complete response after
the first-line therapy were associated with a lower risk of
transformation in patients with follicular lymphoma.16,17

Prognostic Factors in Patients
with Follicular Lymphoma

Clinical prognostic parameters can predict outcome
for patients with follicular lymphoma
Several prognostic parameters for follicular lymphomas
were identified in the last two decades, that led to the de-
velopment of some prognostic indexes. The International
Prognostic Index developed for aggressive lymphomas was
also found to be able of predicting the outcome for patients
with follicular lymphoma, but the proportion of patients in
the higher-risk categories was usually limited. For these
reasons, investigators throughout the world made a large
cooperative effort to design a specific index for follicular
lymphoma (called FLIPI, for Follicular Lymphoma Inter-
national Prognostic Index).18 Based on five simple inde-
pendent risk factors (hemoglobin < 12 g/dL, serum LDH >
upper normal value, Ann Arbor stage III-IV, number of nodal
sites > 4, and age > 60 years), the FLIPI enabled the separa-
tion of patients into 3 groups (equilibrated in term of size)
with distinct survival probabilities (Table 1). The index
was found to be valid both for younger and older patients.
In clinical practice, this index is easily assessable at pa-
tient bedside, although the number of nodal areas involved
with lymphoma may eventually turn out to be difficult to
clearly delineate. Furthermore, age is a leading risk factor
in the index and the index does not identify a substantial
proportion of young patients with a really poor outcome
(only 17% of patients below 60 years are considered to be
“high risk,” and their predicted survival exceeds 50% at 8
years). Finally, the FLIPI does not necessarily account for
the need for therapy in newly diagnosed patients. For in-
stance, young stage I or II patients with a retroperitoneal
tumor bulk, and eventually elevated LDH, will be classi-
fied as low risk, while most clinicians will consider this
presentation as an indication for therapy. Conversely, some
elderly patients with disseminated disease, but without
clinical or biological symptoms may be managed with a
watch-and-wait approach while they fall in the high-risk
category. Indeed, most of the clinical trials designed to
assess the role of immunochemotherapy in the first-line
setting included 10% to 20% of patients with a low FLIPI,19-

21 while the same proportion of patients with a low tumor
burden, usually managed with watch and wait, have a high
FLIPI score.22 Nevertheless, the FLIPI has become a manda-
tory tool to compare patients across different clinical stud-
ies to assess the value of new biological prognostic factors,
and its description at patient’s diagnosis should be consid-
ered as routine practice.

Table 1. Prediction of patients with follicular lymphoma
outcome based on the FLIPI.

No. of FLIPI Proportion          Overall survival
risk factors* score of patients, % at 5 y, % at 10 y, %

0 or 1 Low 36 91 71

2 Intermediate 37 78 51

3 to High 27 53 36

*Factors adversely affecting survival in the FLIPI include age
greater than 60 years; Ann Arbor stage III-IV; number of nodal
sites greater than 4; serum LDH level greater than the upper
limit of normal; and hemoglobin level less than 12 g/dL.

Adapted from Solal-Celigny et al.18
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Recent advances in identifying new biological
prognostic factors in follicular lymphoma
Classic morphologic parameters identified using the bi-
opsy specimen, such as grading or presence of diffuse ar-
eas, were not reproducibly found to be of prognostic sig-
nificance in different patients series and were not adopted
worldwide as standard criteria for patient prognostication.
This may be related to the difficulties in reproducing the
counts of centroblasts (grade 3 follicular lymphoma being
defined by the presence of more than 15 centroblasts per
high-power field) and evaluating the presence of diffuse
areas, resulting in further difficulties in separating grade 3a
from grade 3b.23 Although some reports indicate that grade
3 follicular lymphoma (whether 3a or 3b) may have a dis-
tinct outcome,24,25 this finding seems to be restricted to pa-
tient cohorts treated without anthracyclines. Most clinical
trials register patients with grade 1, 2 or 3a, while many
investigators consider grade 3b as a distinct entity and man-
age those patients like diffuse large B-cell lymphomas.
Some cytogenetic findings were found years ago to be as-
sociated with an adverse outcome in follicular lymph-
oma,26,27 but these techniques are not part of the routine
management of patients in many centers.

Recent advances in understanding the biology under-
lying follicular lymphoma prognosis has been enabled by
genome-wide analyses of nucleic acids. Using 286 follicu-
lar lymphoma specimens to assess gene expression profil-
ing, investigators from the international Leukaemia Lym-
phoma Molecular Profiling Project (LLMPP) consortium
identified two main gene signatures that were independently
associated with follicular lymphoma patient survival.28 The
first signature, called “immune response 1,” was associated
with a favorable outcome and includes genes encoding T-
cell markers, some of them with a known restricted expres-
sion among defined T-cell subsets. The signature “immune
response 2” was characterized by the presence of genes
known to be preferentially expressed in macrophages. A
molecular predictor based on these signatures was able to
segregate the patient population into four strata with mark-
edly distinct outcomes, and identified a substantial group
of patients (25%) with a median survival of 3.9 years (Table
2). Another gene expression study, which focused on the
risk of histologic transformation and used a different
methodologic approach, also pointed to the importance of
genes expressed in the immune cell component of follicu-
lar lymphoma samples.29

These results prompted several investigators to trans-
late these findings using immunohistochemistry to further
characterize in biopsy samples the cells present in the micro-
environment of follicular lymphoma, with the aim of as-
sessing their prognostic impact. The Vancouver group first
reported the adverse prognostic value of a high macroph-
age content identified by the CD68 staining positivity30 in
a homogeneous series of patients. These results were cor-
roborated by others,31 and another group32 further charac-
terized a subset of these macrophages expressing the STAT1

transcription factor as being predominantly associated with
a poor outcome. Interestingly, preliminary reports indicate
that the adverse prognostic value of CD68 staining was not
maintained in patients receiving a combination of rituximab
plus chemotherapy and interferon.31 Other groups analyzed
various T-cell markers in order to further define the func-
tional T-cell subpopulation that could be associated with a
favorable outcome, as suggested by gene expression data.
CD8+ infiltrating T cells, assessed by immunohistochemis-
try (IHC) or by flow cytometry, were identified as being
associated with a favorable outcome in two independent
studies.33,34 Two other groups identified T cells expressing
FOXP3, thought to distinguish the functional “Treg” cell
population, as being associated with a favorable out-
come.35,36 These findings are noteworthy given other data
suggesting an adverse role for Treg lymphocytes, both in
experimental models (assessing the interactions between
the lymphoma cells and surrounding immune cells)37 and
in other tumor subtypes.38 Another T-cell population, ex-
pressing the CD57 antigen, also appeared in another study
to be associated with adverse prognostic features.33 Con-
versely, the Stanford group analyzed a large series of 289
patients with follicular lymphoma and did not find any
significant impact of either the CD8 or the CD4 T-cell (as
well as the CD4+HLA–DR+ subpopulation) content.39 Over-
all, some contradictory results were reported from one study
to another. It should be pointed out that these studies were
performed using quite heterogeneous patient populations,
both in term of size and treatments, and various
methodologic approaches. Furthermore, the technical re-
producibility of these immunohistochemistry techniques
are not yet validated, a prerequisite recently demonstrated
to be crucial in diffuse large B-cell lymphomas.40 As of
today, these data should be regarded as investigational and
cannot be used to adapt treatment strategies in patients.

Finally, an elegant study recently addressed the influ-
ence of the genetic component determining the immune
response in patients with follicular lymphoma.41 The in-
vestigators hypothesized that germ-line variations (single
nucleotide polymorphisms [SNPs]) found in immune genes
could account for the variability of patients with follicular
lymphoma survival. Using complex statistical approaches,
they were able to identify 4 SNPs (respectively located in
the interleukin (IL)-8, IL2, IL12B and IL1RN genes) en-

Table 2. Prediction of outcome for patients with follicular
lymphoma using a gene expression profiling–derived
molecular predictor.

Quartile of survival Median      Estimated overall survival
predictor score survival, y at 5 y, % at 10 y, %

1 13.6 86 51

2 11.1 86 58

3 10.8 69 54

4 3.9 38 29

Adapted from Dave et al.28
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abling them to build a strong outcome predictor, with 5-
year survival estimate ranging from 96% to 58%. Given
the easy access to these techniques, further studies are on
their way to eventually confirm and extend these findings
in independent patient cohorts.

Altogether, it appears that the clinical behavior of fol-
licular lymphoma is probably dictated by the interac-
tions between the tumor cells themselves (with their under-
lying genetic acquired alterations) and the lymph node
microenvironment (at least partially determined by the host
genetic). The exploration of this complex biological net-
work remains difficult and may eventually require distinct
complementary approaches that are not presently validated
in clinical practice. Today, clinicians should essentially
rely on clinically based indexes to assess patients’ prog-
noses and decide the optimal therapeutic strategy.

Outcome improvement in patients
with follicular lymphoma
The classical series of patients with follicular lymphoma
reported a median survival from diagnosis ranging from 8
to 10 years.42 Recent data coming from single centers or
cooperative groups suggest that patient prognosis has been
improved. For instance, the MD Anderson Cancer Center
reported 580 patients with stage IV disease treated from
1972 until 200243 with different immunochemotherapy regi-
mens. These investigators reported a marked improvement
in 5-year failure-free survival (from 29% to 60%) and over-
all survival (OS; from 64% to 95%) in this period. Since
many confounding factors may undermine the interpreta-
tion of single-center historic data, it is interesting to note
that these findings were confirmed when considering pa-
tients participating in clinical trial with the same inclusion
criteria over time44,45 (C. Sebban et al, submitted for publi-
cation). For instance, the Southwest Oncology Group
(SWOG) compared patients treated with CHOP or ProMACE-
MOPP (with or without interferon) and those receiving
CHOP followed by either rituximab or 131I-tositumomab.44

The 4-year progression-free survival was found to be 61%
in patients receiving monoclonal antibodies after CHOP as
opposed to 46% to 48% in previous studies. Four-year OS
was also improved, from 69% up to 91%. Of note, the epi-
demiologic observations46 performed in the U.S. from 1983
until 1993 also found an outcome improvement for pa-
tients with follicular lymphoma in the last 25 years. The
median survival evolved from 83 months to 94 months
during this period, representing a decrease in the relative
risk of death of 1.8% per year. Interestingly, this improve-
ment was predominantly observed in patients with ad-
vanced-stage disease and was more substantial in younger
patients, who are more likely to receive systemic therapy.
Given the period during which this study was conducted, it
is unlikely that these findings could be explained by the
development of monoclonal antibodies. Hence, it will be
interesting to follow up these epidemiologic studies in the
next years.

It is therefore important to know whether the prognostic
indexes developed with patients treated in the 1980s and
1990s still hold for patients receiving immunochemotherapy.
Indeed, the clinical trials that assessed the prognostic sig-
nificance of the FLIPI score in patients receiving a combi-
nation of chemotherapy plus rituximab found that this in-
dex retained its discriminating power in this therapeutic
context.20,21,47 For instance, in patients receiving rituximab
combined with chemotherapy plus interferon, the 5-year
event-free survivals were 64%, 57% and 43% in the low-risk,
intermediate-risk and high-risk FLIPI subgroups, respectively
(G. Salles et al, submitted for publication).

Follicular Lymphoma Treatment in 2007
Before the era of monoclonal antibodies, several therapeu-
tic approaches were tested in order to improve patient out-
come. In patients with stage III-IV disease, those included
the combination of anthracycline with alkylating agents
and interferon administration (during chemotherapy or for
maintenance), as well as the use of purine analogs or high-
dose therapy with autologous hematopoietic cell transplan-
tation. Although the duration of response was eventually
prolonged with several of these options, eventually lead-
ing to some marginal survival improvements in selected
patient subgroups,46,48,49 none of them had been recom-
mended as a standard for the management of patients. A
common opinion was therefore that the initial treatment
was unable to alter the ultimate course of the disease. These
different therapeutic options were then used for each dis-
ease progression over the prolonged clinical course of pa-
tients, according to patient characteristics and physician
preference. In the last 10 years, early results obtained with
monoclonal antibodies or radioimmunoconjugates in re-
lapsing patients and in phase 2 trials prompted investiga-
tors to assess the value of these agents in the first-line treat-
ment setting. Results of several randomized trials were pub-
lished, usually with a 2- to 3-year follow-up, and are cur-
rently updated with a more substantial follow-up. Given
the large spectrum of data available, this review will only
focus on first-line treatment options.

First-line therapy using rituximab alone,
as a short course or with maintenance
Several groups investigated the use of rituximab as front-
line therapy in patients with follicular lymphoma. Early
results indicated that about three-quarters of the patients
responded to a standard weekly 4-dose program, with ap-
proximately half of those responders achieving a complete
response (CR) to therapy.50-53 However, when no further treat-
ment was applied, the median time to disease progression
was reproducibly found to be between 18 and 24 months.
The long-term results of 49 patients with a low tumor bur-
den in one study54 further indicated that patients achieving
a CR had a median time without progression of more than
4 years, and that at least 5 patients were long-term disease
free and with a prolonged molecular remission. In order to
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improve these results, the Minnie Pearl Cancer Research
Network developed programs with repeated rituximab
courses consisting of 4 weekly infusions every 6 months
for 2 years.55 The overall response rate was 73% (37% of
CR), and the median progression-free survival was 34
months. A randomized study performed by this group fur-
ther analyzed the potential benefit of this strategy as com-
pared with that of 4 weekly rituximab administrations fol-
lowed by retreatment at time of progression.56 This study
showed a significantly improved PFS time in the mainte-
nance arm (31 vs 7 months) and patients in this arm were
more likely to achieve a durable CR. However, the “dura-
tion of rituximab benefit,” defined as the time without the
need to start a cytotoxic regimen, was not different be-
tween the 2 study arms, suggesting that retreatment with
rituximab at time of progression could be as effective as
rituximab maintenance. With a 7-year follow-up presented
at the last ASH meeting,57 it was suggested that the patients
who had received rituximab maintenance remained
“rituximab responders” for a prolonged period of time. The
Swiss cooperative group (SAKK) also showed that, in pa-
tients having received 4 weekly infusions, a prolonged
rituximab treatment (4 additional infusions every 2 months)
was able to improve the time without progression.52 The se-
lection criteria for patients entering these studies were not
identical, although most studies included predominantly
patients with rather favorable disease characteristics (low tu-
mor burden or low/intermediate FLIPI score patients).

Based on these data, three prospective studies are cur-
rently accruing patients to evaluate the benefit of rituximab
first-line therapy followed by maintenance. After a course
of 4 weekly infusions, the ECOG 4402 study is investigat-
ing in responders a prolonged treatment consisting of single
rituximab infusions administered every 3 months until pro-

gression versus retreatment. An international study led by
the British Lymphoma group is comparing a “watch-and-
wait” approach versus 4 weekly rituximab infusions or 4
weekly infusions followed by maintenance every 2 months
for 2 years. Finally, the Swiss group is comparing the pro-
longed administration schedule (4 + 4) versus a prolonged
maintenance, administered every 2 months until the pa-
tient becomes refractory to rituximab. The results of these
trials will be important to better assess the risk-benefit ratio
of such strategies, especially when a rituximab maintenance
exceeding 2 years is planned. With such long-term follow-
up, this study may eventually provide some insights
whether or not the prolonged survival of patients with a
favorable prognosis can be improved.

First-line therapy using a combination of
rituximab plus chemotherapy
Several randomized studies investigated the combination
of rituximab with conventional chemotherapy (Table 3).
The proportion of patients within each FLIPI score was
rather similar in the four studies. However, the control che-
motherapy arm was different in each study, and therefore
produced different results. A straight comparison of the
CVP (cyclophosphamide, vincristine, prednisone) chemo-
therapy regimen with or without rituximab was performed
in the first study.58 Patients received some form of consolida-
tion with autologous stem cell transplantation or interferon
in one study59 or interferon alone in another one,19 while in
the French study (where patients also received interferon),
the number of chemotherapy cycles was divided by 2 in the
rituximab-containing arm.60 Overall, the four studies demon-
strated and improvement in response rates, PFS and OS favor-
ing the rituximab-containing arm (Table 3).

Another approach was tested within the ECOG 4496

Table 3. Randomized studies in patients with follicular lymphoma using rituximab plus chemotherapy.

Patients within
each FLIPI Estimated PFS

strata, % low/ Median PFS Median PFS in the Improvement
 intermediate/ Median Follow-up, Control Experimental experimental of

Reference high-risk age, y mo arm, mo arm,  mo arm, % overall survival

Marcus et al21,58 19 /41/40 52 53 15 34 50 Yes
(CVP) (R-CVP) (at 3 y)

Hiddemann et al59* 14 /41/45 55 18 31 Not reached 80 Yes
(CHOP) (R-CHOP) (at 2 y)

Herold et al19† 7/37/56 59 47 29 Not reached 71 Yes
(CHOP) (R-MCP) (at 4 y)

Salles et al60 19/35/46 61 60 35 Not reached 53 Yes
(updated)‡ (CHVP+I) (R-CHVP+I) (at 5 y)  (in high-risk

patients)

Abbreviations: PFS, progression-free survival; CVP, cyclophosphamide, vincristine, and prednisone; R-CVP, rituximab plus CVP;
CHOP, cyclophosphamide, doxorubicin, vincristine, prednisone; MCP, mitoxantrone, chlorambucil, and prednisolone; CHVP+I,
cyclophosphamide, doxorubicin, teniposide, and prednisone plus interferon

*CHOP or R-CHOP was followed by autologous stem cell transplantation or interferon.
†MCP and R-MCP were followed by interferon consolidation.
‡CHVP combined with interferon: 12 chemotherapy courses in the control arm versus 6 in the rituximab containing arm.
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study,47 in which patients who did not progress after 6 to 8
courses of the CVP regimen were randomly allocated to no
further treatment versus a consolidation consisting of 4
cycles of 4 weekly rituximab infusions administered every
6 months for 2 years. The results of this study demonstrated
a significant improvement of 3-year PFS (62% versus 36%,
respectively) in the rituximab consolidation arm as com-
pared with the observation arm.

Other studies investigated the role of rituximab con-
solidation in patients with a molecular detectable bcl2 re-
arrangement after CHOP (cyclophosphamide, doxorubicin,
vincristine, prednisone) or a fludarabine-mitoxantrone first-
line therapy.61,62 Both studies reported a benefit of this se-
quential approach.

Altogether, these studies demonstrate that a first-line
treatment that combined rituximab with or after chemo-
therapy was able to improve the outcome of follicular pa-
tients. A meta-analysis (including studies for mantle cell
lymphomas and relapsing patients) estimated the benefit
of this combination in term of risk reduction (hazard ratio)
for disease control (0.62) and mortality (0.65).63 The ben-
efit in OS observed across the studies is noteworthy given
the fact that most patients who did not receive rituximab as
part of their induction therapy likely received monoclonal
antibodies at the time of progression. The improved sur-
vival despite this cross-over further supports the fact that
these combinations represent a new standard in the first-
line treatment of patients with follicular lymphoma. The
preference for a chemotherapy regimen containing an an-
thracycline remains debated; at this time, no formal evalu-
ations of the addition of anthracycline have been performed
in the rituximab area.

Front-line therapy using radioimmunoconjugates,
alone or after chemotherapy
The role of radioimmunoconjugates in the first-line treat-
ment of patients with follicular lymphoma has also been
investigated, either as single-agent or as consolidation
therapy. Kaminski and colleagues reported the front-line
use of 131I-tositumomab in 76 patients64 with a very high
response rate (95%) and three-quarters of the patients
achieving a CR. The 5-year PFS was 59% and the toxicity
was limited. Although those patients were selected based
on their limited marrow infiltration, these results are chal-
lenging compared with other trials, including a substantial
proportion of low tumor burden patients (Table 4).

Other studies evaluated the potential of radioimmuno-
therapy after either CHOP,65 fludarabine,66 or rituximab fol-
lowed by R-CHOP.67 Most studies showed an improvement
of the response rate and quality after the administration of the
radioimmunoconjugates. In the CHOP-tositumomab study,
the estimated 5-year OS was 87%, and the PFS was 67%.65

Two important prospective studies are therefore com-
paring radioimmunoconjugates with other options. The U.S.
Intergroup trial compares R-CHOP versus CHOP followed
by tositumomab. The FIT international study compared the

administration of 90Y-ibritutomab as an adjuvant therapy
in patients responding to a first-line treatment. This study
included 414 patients who received different induction regi-
mens, without rituximab for most patients. The first results
indicate an improvement of PFS in patients receiving the
radioimmunoconjugates (Ton Hagenbeek, personal com-
munication).

Risk-Adapted Therapeutic Strategies in Follicular
Lymphoma and Challenges for the Next Years
The progress in patient stratification and the development
of highly efficient and tolerable therapeutic strategies
based on monoclonal antibodies should allow us to revisit
the usual therapeutic standards in follicular lymphoma and
challenge them with new clinical trials in the future years.
One can indeed hypothesize that the future strategies, as
opposed to previous ones that aimed to provide a better
control of a chronic disease, will try to improve the quality
of treatment response in order to provide durable complete
remissions that can lead towards survival improvement and
perhaps cure. Given the long-term survival of these pa-
tients, preference should also be given to treatments with-
out long-term risks or side effects. Since biologically de-
rived prognostic factors are not yet available to further iden-
tify patients with specific risks or deserving targeted thera-
peutic options, it is likely that the usual clinical criteria
will remain in use for the next few years (Table 5).

In the 10% to 15% of patients with truly localized
disease, the usual treatment strategy has been radiation
therapy, given its alleged potential for cure.68 The FLIPI
was recently reported to be of prognostic value in this cat-
egory of patients.69 Still, some groups also tended to man-
age some of these patients with a watch-and-wait strategy,70

while others advocate combined modalities.71 The consen-
sus on radiation therapy is, however, not that firm; in order

Table 4. Progression-free survival of patients with follicular
lymphoma in some selected studies that included a
substantial proportion of patients with favorable
characteristics.

Median time to
Reference Therapeutic intervention progression, mo

72,73 Watch and wait 24 to 32
(time to new
treatment)

51,77,53 4 weekly rituximab infusions 18 to 24

77,55,56 4 weekly rituximab infusions 32 to 36
followed by maintenance

64 131I-tositumomab alone 73

65 CHOP followed by
131I-tositumomab > 60

78 Rituximab combined with 82
CHOP

Abbreviations: CHOP, cyclophosphamide, doxorubicin,
vincristine, prednisone; 131I, iodine-131
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to combine active systemic and localized treatment, it may
then be worth assessing the value of monoclonal antibod-
ies (alone or combined with radiation therapy) or
radioimmunoconjugates in these patients.

Some other patients with advanced stages of the dis-
ease fulfill the usual criteria for delaying treatment and,
based on the results of former randomized trials,72,73 were
usually managed with a “watch-and-wait” strategy. How-
ever, given the potential discomfort of dealing with an un-
treated cancer without therapy, physicians and patients may
currently prefer to start earlier a treatment with limited tox-
icity in these patients, even if no long-term benefit is estab-
lished. It is, however, still unknown whether early treat-
ment with rituximab is completely safe, both in terms of
infectious toxicity (when maintenance is used) and in terms
of potentially induced resistance to the antibody. It is nec-
essary to further evaluate this attitude, and this patient popu-
lation is at this time targeted by studies using noncytotoxic
agents, for instance, rituximab, as is the case in the SAKK,
ECOG 4402 and British Lymphoma Group trials. Never-
theless, it is quite uncertain whether these studies will be
able to demonstrate an OS benefit with such strategy. Given
the improvement of survival obtained with imumuno-
chemotherapy and some impressive results of radio-
immunoconjugates in the first-line setting, one can pro-
pose the development of clinical studies aimed to evaluate
shorter imumunochemotherapy- or radioimmunotherapy-
based schedules,74 with or without rituximab maintenance.
Those studies may then have the presumed goal of altering
the clinical course of the disease.

Finally, despite the progress observed in recent years,
the prognosis of patients (especially young ones) with ad-
verse features remains unsatisfactory. As immunochemo-
therapy nowadays represent a standard of care for these
patients, open questions are related to the improvement of
rituximab-chemotherapy based classic schedules. Based on
the benefit of rituximab maintenance observed in relaps-
ing patients,75,76 an international collaborative study coor-

dinated by the GELA (the PRIMA study) is currently evalu-
ating the benefit of a 2-year rituximab maintenance after
rituximab plus chemotherapy. More than 1200 patients
have been currently registered, and the first interim analy-
sis may be carried out in 2008. Other options for consolida-
tion after immunochemotherapy may be represented by
high-dose therapy supported by autologous hematopoi-
etic cell transplantation (as proposed recently in the Ri-
CHOP study conducted by the German Low Grade Study
Group) or radioimmunotherapy. Other approaches may rely
upon new agents that could increase the response rate and
quality obtained with rituximab plus chemotherapy, if these
compounds do not present a substantial toxicity. Finally,
other approaches using the immune response obtained af-
ter vaccination should also be investigated.

Correspondence
Gilles Andre Salles, MD, PhD, Centre Hospitalier Lyon-Sud,
165, Ch du Grand Revoyet, 69495 Pierre-Benite, France; phone
33(4)78864302; fax 33(4)78864355; gilles.salles@chu-lyon.fr

References
1. Goodlad JR, MacPherson S, Jackson R, Batstone P, White

J. Extranodal follicular lymphoma: a clinicopathological and
genetic analysis of 15 cases arising at non-cutaneous
extranodal sites. Histopathology. 2004;44:268-276.

2. Damaj G, Verkarre V, Delmer A, et al. Primary follicular
lymphoma of the gastrointestinal tract: a study of 25 cases
and a literature review. Ann Oncol. 2003;14:623-629.

3. Poggi MM, Cong PJ, Coleman CN, Jaffe ES. Low-grade
follicular lymphoma of the small intestine. J Clin
Gastroenterol. 2002;34:155-159.

4. Willemze R, Jaffe ES, Burg G, et al. WHO-EORTC classifi-
cation for cutaneous lymphomas. Blood. 2005;105:3768-
3785.

5. Kim BK, Surti U, Pandya A, Cohen J, Rabkin MS, Swerdlow
SH. Clinicopathologic, immunophenotypic, and molecular
cytogenetic fluorescence in situ hybridization analysis of
primary and secondary cutaneous follicular lymphomas. Am
J Surg Pathol. 2005;29:69-82.

6. Bacon CM, Ye H, Diss TC, et al. Primary follicular lymphoma
of the testis and epididymis in adults. Am J Surg Pathol.
2007;31:1050-1058.

Table 5. Criteria for starting a cytotoxic treatment in patients with follicular lymphoma.

Adapted GELF criteria (FL2000 and PRIMA studies): BNLI criteria:73

any one of these criteria any one of these criteria

High tumor bulk defined by either:

– a tumor > 7 cm

– 3 nodes in 3 distinct areas each > 3 cm

– symptomatic splenic enlargement

– organ compression

– ascites or pleural effusion

Presence of systemic symptoms

ECOG performance status >1 *

Serum LDH or β2-microglobulin above normal values

Rapid generalized disease progression in the preceeding 3 months

Life threatening organ involvement

Renal of macroscopic liver infiltration

Bone lesions

Presence of systemic symptoms or pruritus

Hemoglobin < 10 g/dL or WBC < 3.0 × 109/L or platelet counts
< 100 × 109/L; related to marrow involvement

*Used in the FL2000 but not in the PRIMA study, given the low percentage of patients with this sole criteria in the former studies (G.
Salles, personal communication).



Hematology 2007 223

7. Lorsbach RB, Shay-Seymore D, Moore J, et al. Clinico-
pathologic analysis of follicular lymphoma occurring in
children. Blood. 2002;99:1959-1964.

8. Cong P, Raffeld M, Teruya-Feldstein J, Sorbara L, Pittaluga
S, Jaffe ES. In situ localization of follicular lymphoma:
description and analysis by laser capture microdissection.
Blood. 2002;99:3376-3382.

9. Cheson BD, Pfistner B, Juweid ME, et al. Revised response
criteria for malignant lymphoma. J Clin Oncol. 2007;25:579-
586.

10. Tsukamoto N, Kojima M, Hasegawa M, et al. The usefulness
of (18)F-fluorodeoxyglucose positron emission tomography
((18)F-FDG-PET) and a comparison of (18)F-FDG-pet with
(67)gallium scintigraphy in the evaluation of lymphoma:
relation to histologic subtypes based on the World Health
Organization classification. Cancer. 2007;110:652-659.

11. Karam M, Novak L, Cyriac J, Ali A, Nazeer T, Nugent F. Role
of fluorine-18 fluoro-deoxyglucose positron emission
tomography scan in the evaluation and follow-up of patients
with low-grade lymphomas. Cancer. 2006;107:175-183.

12. Wohrer S, Jaeger U, Kletter K, et al. 18F-fluoro-deoxy-
glucose positron emission tomography (18F-FDG-PET)
visualizes follicular lymphoma irrespective of grading. Ann
Oncol. 2006;17:780-784.

13. Zinzani PL, Musuraca G, Alinari L, et al. Predictive role of
positron emission tomography in the outcome of patients
with follicular lymphoma. Clin Lymphoma Myeloma.
2007;7:291-295.

14. Freedman AS. Biology and management of histologic
transformation of indolent lymphoma. Hematology Am Soc
Hematol Educ Program. 2005:314-320.

15. Yuen AR, Kamel OW, Halpern J, Horning SJ. Long-term
survival after histologic transformation of low-grade follicular
lymphoma. J Clin Oncol. 1995;13:1726-1733.

16. Bastion Y, Sebban C, Berger F, et al. Incidence, predictive
factors, and outcome of lymphoma transformation in
follicular lymphoma patients. J Clin Oncol. 1997;15:1587-
1594.

17. Montoto S, Davies AJ, Matthews J, et al. Risk and clinical
implications of transformation of follicular lymphoma to
diffuse large B-cell lymphoma. J Clin Oncol. 2007;25:2426-
2433.

18. Solal-Celigny P, Roy P, Colombat P, et al. Follicular lymphoma
international prognostic index. Blood. 2004;104:1258-1265.

19. Herold M, Haas A, Srock S, et al. Rituximab added to first-
line mitoxantrone, chlorambucil, and prednisolone chemo-
therapy followed by interferon maintenance prolongs
survival in patients with advanced follicular lymphoma: an
East German Study Group Hematology and Oncology
Study. J Clin Oncol. 2007;25:1986-1992.

20. Buske C, Hoster E, Dreyling M, Hasford J, Unterhalt M,
Hiddemann W. The Follicular Lymphoma International
Prognostic Index (FLIPI) separates high-risk from intermedi-
ate- or low-risk patients with advanced-stage follicular
lymphoma treated front-line with rituximab and the combina-
tion of cyclophosphamide, doxorubicin, vincristine, and
prednisone (R-CHOP) with respect to treatment outcome.
Blood. 2006;108:1504-1508.

21. Marcus R, Solal-Celigny P, Imrie K, al. e. Rituximab plus CVP
improves survival in previously untreated patients with
advanced follicular non-Hodgkin’s lymphoma [abstract].
Blood. 2006;108:481a.

22. Solal-Celigny P, Salles G, Brousse N, al. E. Single four-dose
rituximab treatment for low-tumour burden follicular
lymphoma: survival analyses with a follow-up of at least 5
years [abstract]. Blood. 2004;104:169a.

23. Gascoyne R. Follicular lymphoma: pathology and biology.
Hematology. 2004:203-208.

24. Hans CP, Weisenburger DD, Vose JM, et al. A significant

diffuse component predicts for inferior survival in grade 3
follicular lymphoma, but cytologic subtypes do not predict
survival. Blood. 2003;101:2363-2367.

25. Ganti AK, Weisenburger DD, Smith LM, et al. Patients with
grade 3 follicular lymphoma have prolonged relapse-free
survival following anthracycline-based chemotherapy: the
Nebraska Lymphoma Study Group Experience. Ann Oncol.
2006;17:920-927.

26. Tilly H, Rossi A, Stamatoullas A, et al. Prognostic value of
chromosomal abnormalities in follicular lymphoma. Blood.
1994;84:1043-1049.

27. Hoglund M, Sehn L, Connors JM, et al. Identification of
cytogenetic subgroups and karyotypic pathways of clonal
evolution in follicular lymphomas. Genes Chromosomes
Cancer. 2004;39:195-204.

28. Dave SS, Wright G, Tan B, et al. Prediction of survival in
follicular lymphoma based on molecular features of tumor-
infiltrating immune cells. N Engl J Med. 2004;351:2159-2169.

29. Glas AM, Knoops L, Delahaye L, et al. Gene-expression and
immunohistochemical study of specific T-cell subsets and
accessory cell types in the transformation and prognosis of
follicular lymphoma. J Clin Oncol. 2007;25:390-398.

30. Farinha P, Masoudi H, Skinnider BF, et al. Analysis of multiple
biomarkers shows that lymphoma-associated macrophage
(LAM) content is an independent predictor of survival in
follicular lymphoma (FL). Blood. 2005;106:2169-2174.

31. Canioni D, Salles G, Mounier N, et al. The poor prognosis
value of high tumoral macrophage counts in follicular
lymphoma patients requires selection of appropriate cut-off
and can be circumvented by Rituximab therapy [abstract].
Blood. 2006;108: abstract no. 822.

32. Alvaro T, Lejeune M, Camacho FL, et al. The presence of
STAT1-positive tumor-associated macrophages and their
relation to outcome in patients with follicular lymphoma.
Haematologica. 2006;91:1605-1612.

33. Alvaro T, Lejeune M, Salvado MT, et al. Immunohistochemi-
cal patterns of reactive microenvironment are associated
with clinicobiologic behavior in follicular lymphoma patients. J
Clin Oncol. 2006;24:5350-5357.

34. Wahlin BE, Sander B, Christensson B, Kimby E. CD8+ T-cell
content in diagnostic lymph nodes measured by flow
cytometry is a predictor of survival in follicular lymphoma.
Clin Cancer Res. 2007;13:388-397.

35. Carreras J, Lopez-Guillermo A, Fox BC, et al. High numbers
of tumor-infiltrating FOXP3-positive regulatory T cells are
associated with improved overall survival in follicular
lymphoma. Blood. 2006;108:2957-2964.

36. Lee AM, Clear AJ, Calaminici M, et al. Number of CD4+ cells
and location of forkhead box protein P3-positive cells in
diagnostic follicular lymphoma tissue microarrays correlates
with outcome. J Clin Oncol. 2006;24:5052-5059.

37. Yang ZZ, Novak AJ, Ziesmer SC, Witzig TE, Ansell SM.
Attenuation of CD8(+) T-cell function by CD4(+)CD25(+)
regulatory T cells in B-cell non-Hodgkin’s lymphoma. Cancer
Res. 2006;66:10145-10152.

38. Curiel TJ, Coukos G, Zou L, et al. Specific recruitment of
regulatory T cells in ovarian carcinoma fosters immune
privilege and predicts reduced survival. Nat Med.
2004;10:942-949.

39. Ai WYZ, Czerwinski D, Horning SJ, Allen J, Tibshirani R,
Levy R. Tumor-infiltrating T cells are not predictive of clinical
outcome in follicular lymphoma [abstract]. Blood.
2006;108;824a.

40. de Jong D, Rosenwald A, Chhanabhai M, et al. Immunohis-
tochemical prognostic markers in diffuse large B-cell
lymphoma: validation of tissue microarray as a prerequisite
for broad clinical applications—a study from the Lunenburg
Lymphoma Biomarker Consortium. J Clin Oncol.
2007;25:805-812.



224 American Society of Hematology

41. Cerhan JR, Wang S, Maurer MJ, et al. Prognostic signifi-
cance of host immune gene polymorphisms in follicular
lymphoma survival. Blood. 2007;109:5439-5446.

42. Horning SJ. Natural history of and therapy for the indolent
non-Hodgkin’s lymphomas. Semin Oncol. 1993;20:75-88.

43. Liu Q, Fayad L, Cabanillas F, et al. Improvement of overall
and failure-free survival in stage IV follicular lymphoma: 25
years of treatment experience at The University of Texas
M.D. Anderson Cancer Center. J Clin Oncol. 2006;24:1582-
1589.

44. Fisher RI, LeBlanc M, Press OW, Maloney DG, Unger JM,
Miller TP. New treatment options have changed the survival
of patients with follicular lymphoma. J Clin Oncol.
2005;23:8447-8452.

45. Sacchi S, Pozzi S, Marcheselli L, et al. Introduction of
rituximab in front-line and salvage therapies has improved
outcome of advanced-stage follicular lymphoma patients.
Cancer. 2007;109:2077-2082.

46. Swenson WT, Wooldridge JE, Lynch CF, Forman-Hoffman
VL, Chrischilles E, Link BK. Improved survival of follicular
lymphoma patients in the United States. J Clin Oncol.
2005;23:5019-5026.

47. Hochster HS, Weller E, Gascoyne RD, et al. Maintenance
rituximab after CVP results in superior clinical outcome in
advanced follicular lymphoma (FL): results of the E1496
phase III trial from the Eastern Cooperative Oncology Group
and the Cancer and Leukemia Group B [abstract]. Blood.
2005;106:106a.

48. Rohatiner AZ, Gregory WM, Peterson B, et al. Meta-analysis
to evaluate the role of interferon in follicular lymphoma. J Clin
Oncol. 2005;23:2215-2223.

49. Lister TA. Improved survival for patients with follicular
lymphoma. J Clin Oncol. 2005;23:4830-4831.

50. Hainsworth JD, Burris HA 3rd, Morrissey LH, et al.
Rituximab monoclonal antibody as initial systemic therapy
for patients with low-grade non-Hodgkin lymphoma. Blood.
2000;95:3052-3056.

51. Colombat P, Salles G, Brousse N, et al. Rituximab (anti-
CD20 monoclonal antibody) as single first-line therapy for
patients with follicular lymphoma with a low tumor burden:
clinical and molecular evaluation. Blood. 2001;97:101-106.

52. Ghielmini M, Schmitz SF, Cogliatti SB, et al. Prolonged
treatment with rituximab in patients with follicular lymphoma
significantly increases event-free survival and response
duration compared with the standard weekly x 4 schedule.
Blood. 2004;103:4416-4423.

53. Witzig TE, Vukov AM, Habermann TM, et al. Rituximab
therapy for patients with newly diagnosed, advanced-stage,
follicular grade I non-Hodgkin’s lymphoma: a phase II trial in
the North Central Cancer Treatment Group. J Clin Oncol.
2005;23:1103-1108.

54. Colombat P, Salles G, Brousse N, et al. Single treatment with
rituximab monotherapy for low-tumor burden follicular
lymphoma (FL): survival analyses with extended follow-up
(F/Up) of 7 year [abstract]. Blood. 2006;108: abstract no.
486.

55. Hainsworth JD, Litchy S, Burris HA 3rd, et al. Rituximab as
first-line and maintenance therapy for patients with indolent
non-Hodgkin’s lymphoma. J Clin Oncol. 2002;20:4261-4267.

56. Hainsworth JD, Litchy S, Shaffer DW, Lackey VL, Grimaldi
M, Greco FA. Maximizing therapeutic benefit of rituximab:
maintenance therapy versus re-treatment at progression in
patients with indolent non-Hodgkin’s lymphoma—a random-
ized phase II trial of the Minnie Pearl Cancer Research
Network. J Clin Oncol. 2005;23:1088-1095.

57. Hainsworth JD, Meng C, Spigel DR, al. E. Long-term followup
of patients with follicular lymphoma (FL) treated with two
years of maintenance rituximab: response to rituximab
retreatment at progression [abstract]. Blood. 2006;108:
abstract no. 4723.

58. Marcus R, Imrie K, Belch A, et al. CVP chemotherapy plus
rituximab compared with CVP as first-line treatment for
advanced follicular lymphoma. Blood. 2005;105:1417-1423.

59. Hiddemann W, Kneba M, Dreyling M, et al. Frontline therapy
with rituximab added to the combination of cyclophospha-
mide, doxorubicin, vincristine, and prednisone (CHOP)
significantly improves the outcome for patients with
advanced-stage follicular lymphoma compared with therapy
with CHOP alone: results of a prospective randomized study
of the German Low-Grade Lymphoma Study Group. Blood.
2005;106:3725-3732.

60. Salles G, Foussard C, Mounier N, et al. Rituximab added to
αIFN+CHVP improves the outcome of follicular lymphoma
patients with a high tumor burden: first analysis of the GELA-
GOELAMS FL-2000 randomized trial in 359 patients
[abstract]. Blood. 2004;104:160a.

61. Rambaldi A, Lazzari M, Manzoni C, et al. Monitoring of
minimal residual disease after CHOP and rituximab in
previously untreated patients with follicular lymphoma. Blood.
2002;99:856-862.

62. Zinzani PL, Pulsoni A, Perrotti A, et al. Fludarabine plus
mitoxantrone with and without rituximab versus CHOP with
and without rituximab as front-line treatment for patients with
follicular lymphoma. J Clin Oncol. 2004;22:2654-2661.

63. Schulz H, Bohlius JF, Trelle S, et al. Immunochemotherapy
with rituximab and overall survival in patients with indolent or
mantle cell lymphoma: a systematic review and meta-
analysis. J Natl Cancer Inst. 2007;99:706-714.

64. Kaminski MS, Tuck M, Estes J, et al. 131I-tositumomab
therapy as initial treatment for follicular lymphoma. N Engl J
Med. 2005;352:441-449.

65. Press OW, Unger JM, Braziel RM, et al. Phase II trial of
CHOP chemotherapy followed by tositumomab/iodine I-131
tositumomab for previously untreated follicular non-
Hodgkin’s lymphoma: five-year follow-up of Southwest
Oncology Group Protocol S9911. J Clin Oncol.
2006;24:4143-4149.

66. Leonard JP, Coleman M, Kostakoglu L, et al. Abbreviated
chemotherapy with fludarabine followed by tositumomab and
iodine I 131 tositumomab for untreated follicular lymphoma. J
Clin Oncol. 2005;23:5696-5704.

67. Shipley DL, Greco FA, Spigel DR. Rituximab with short
duration chemotherapy followed by 90 Y ibritumomab
tiuxetan as first-line treatment for patients with follicular
lymphoma: update of a Minnie Pearl Cancer Research
Network phase II trial [abstract]. Proc ASCO. 2005;23:579s.

68. Tsang RW, Gospodarowicz MK. Radiation therapy for
localized low-grade non-Hodgkin’s lymphomas. Hematol
Oncol. 2005;23:10-17.

69. Plancarte F, Lopez-Guillermo A, Arenillas L, et al. Follicular
lymphoma in early stages: high-risk of relapse and useful-
ness of the Follicular Lymphoma International Prognostic
Index to predict the outcome of patients. Eur J Haematol.
2006;76:58-63.

70. Advani R, Rosenberg SA, Horning SJ. Stage I and II follicular
non-Hodgkin’s lymphoma: long-term follow-up of no initial
therapy. J Clin Oncol. 2004;22:1454-1459.

71. Seymour JF, Pro B, Fuller LM, et al. Long-term follow-up of a
prospective study of combined modality therapy for stage I-
II indolent non-Hodgkin’s lymphoma. J Clin Oncol.
2003;21:2115-2122.

72. Brice P, Bastion Y, Lepage E, et al. Comparison in low-tumor-
burden follicular lymphomas between an initial no-treatment
policy, prednimustine, or interferon alfa: a randomized study
from the Groupe d’Etude des Lymphomes Folliculaires.
Groupe d’Etude des Lymphomes de l’Adulte. J Clin Oncol.
1997;15:1110-1117.

73. Ardeshna KM, Smith P, Norton A, et al. Long-term effect of a
watch and wait policy versus immediate systemic treatment
for asymptomatic advanced-stage non-Hodgkin lymphoma:



Hematology 2007 225

a randomised controlled trial. Lancet. 2003:516-522.
74. Hainsworth JD, Litchy S, Morrissey LH, et al. Rituximab plus

short-duration chemotherapy as first-line treatment for
follicular non-Hodgkin’s lymphoma: a phase II trial of the
minnie pearl cancer research network. J Clin Oncol.
2005;23:1500-1506.

75. van Oers MH, Klasa R, Marcus RE, et al. Rituximab
maintenance improves clinical outcome of relapsed/resistant
follicular non-Hodgkin lymphoma in patients both with and
without rituximab during induction: results of a prospective
randomized phase 3 intergroup trial. Blood. 2006;108:3295-
3301.

76. Forstpointner R, Unterhalt M, Dreyling M, et al. Maintenance
therapy with rituximab leads to a significant prolongation of
response duration after salvage therapy with a combination
of rituximab, fludarabine, cyclophosphamide, and
mitoxantrone (R-FCM) in patients with recurring and
refractory follicular and mantle cell lymphomas: results of a
prospective randomized study of the German Low Grade
Lymphoma Study Group (GLSG). Blood. 2006;108:4003-
4008.

77. Ghielmini M, Schmitz SF, Cogliatti S, et al. Effect of single-
agent rituximab given at the standard schedule or as
prolonged treatment in patients with mantle cell lymphoma: a
study of the Swiss Group for Clinical Cancer Research
(SAKK). J Clin Oncol. 2005;23:705-711.

78. Czuczman MS, Weaver R, Alkuzweny B, Berlfein J, Grillo-
Lopez AJ. Prolonged clinical and molecular remission in
patients with low-grade or follicular non-Hodgkin’s lymphoma
treated with rituximab plus CHOP chemotherapy: 9-year
follow-up. J Clin Oncol. 2004;22:4711-4716.


