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Follicular Lymphoma (FL) is the most common of
the low-grade lymphomas in the UK, affecting 2
per 100,000 population. Its incidence increases

with age, with a median age of onset of 60-65 years
[1]. The course of the disease is highly heterogeneous;
the minority of patients have indolent disease with
little or no progression over several years, and are
monitored without treatment according to a ‘watch
and wait’ policy. Others present with symptomatic
disease requiring therapy and up to 25% of patients
die following transformation of their disease to a more
aggressive high-grade lymphoma [2].
The overall survival (OS) of FL patients has

improved in recent decades. A North American
registry study of >14,000 patients treated between
1978 and 1999 showed an increase in median survival
of ~10% for patients treated in the later decade [3].
Although advances in supportive care may have
contributed to better outcomes, recently published
meta-analyses indicate an improved overall survival
for newer approaches to therapy in this patient group.
This article summarises the evolving treatment
algorithm for patients with advanced stage FL and
incorporate recent data on the application of new
strategies for previously untreated patients.

Approach to first-line treatment
For >30 years active therapies have been available for
the management of advanced stage FL. These include
single agent cytotoxic agents (e.g. chlorambucil),
combination cytotoxics (e.g. CHOP –
cyclophosphamide, hydroxydaunorubicin, vincristine
and prednisolone) and high-dose therapy with
autologous stem cell transplantation (ASCT). More
recently immunotherapy with monoclonal antibodies
directed against the B-cell antigen, CD20 (rituximab)
and radioimmunotherapy (e.g. 90Y-labeled
ibritumomab tiuxetan) have been available. Well-
designed clinical trials are available to inform the
approach to treatment for the newly diagnosed patient.
With a demonstrable improvement of all objective
measures using these new approaches, including OS,
the aim for almost all patients with FL is to optimise
survival, with an important focus on quality of life and
reduction of therapy-related toxicity. Simply abrogating
symptoms is an inappropriate aim of treatment.
It is important to consider the biology of FL when

deciding treatment. Patients with advanced stage
disease are incurable, but may have a long period of
asymptomatic disease before developing symptoms.
There is no evidence that delaying therapy in
asymptomatic patients is harmful. Comparing
chemotherapy-based strategies with no treatment in this
group, no improvement in overall survival was seen in
the former. Using the latter approach, a significant
number of patients can be spared the toxic effects of
chemotherapy for prolonged periods. In the BNLI study,
for example, comparing chlorambucil monotherapy or
observation in asymptomatic patients, 40% over the age
of 70 randomised to ‘watch and wait’ status either died
from another disease without ever receiving therapy or
had not received therapy at 10 years [4].

Patients with symptomatic disease or vital organ
dysfunction require therapy (Table 1). They are treated
with the expectation that the disease will follow a
relapsing and remitting course, and may require
several lines of therapy during the course of the
disease over many years. Detailed discussion with the
patient of this clinical approach is critical.
Several randomised control trials have demonstrated

that the addition of rituximab to chemotherapy
improves response rate and survival in this setting. A
meta-analysis that included almost 1000 patients with
previously untreated disease indicated a significant
improvement in OS when rituximab was added to
chemotherapy [5]. The estimated number needing to
be treated with the combination to offset one death
was 17 patients (95%, CI 13-33). The benefit to OS is
independent of the chemotherapy used along with
rituximab, although the selection remains controversial
in some centres.

Improving outcomes for patients who respond to
first-line treatment
Rituximab has been extensively investigated as an
agent given repeatedly after induction therapy to delay
the recurrence of symptomatic disease. There is a
clear benefit of this pattern (i.e. rituximab
maintenance) for those patients with relapsed FL
treated with chemotherapy, with or without rituximab
[6]. There is also evidence of the benefit of rituximab
maintenance in previously untreated patients
responding to chemotherapy alone. The Eastern
Cooperative Oncology Group (ECOG)/Cancer and
Leukemia Group B (CALGB) E1496 phase-III trial
examined the effect of maintenance rituximab therapy
given to patients with advanced-stage disease after
first-line CVP without concomitant rituximab therapy
[7]. A total of 237 patients were randomised to receive
either rituximab subsequently every six months for
four courses or simply observed. The four-year PFS of
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Table 1: Standard indications for therapy in
advanced stage FL patients.
Adapted from Ardeshna et al. (2003) [4]

Characteristic

Presence of B symptoms – fever, drenching night
sweats, or unintentional weight loss of >10% of
normal body weight over a period of six months or less

Local symptoms or compromise of normal organ
function due to progressive nodal disease or
extra-nodal tumour mass

Presence of symptomatic extra-nodal disease
(e.g., pleural effusions, peritoneal ascites etc)

Peripheral blood cytopenias due to underlying
lymphoma (i.e., absolute neutrophil count <1.0 x
�109/L, hemoglobin <�10 g/dL, and/or platelet count
<�100 x�109/L)

Symptomatic splenic enlargement

Bulky disease, defined as a nodal or extra-nodal
(except spleen) mass >7 cm in the greatest diameter
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56% and 33%, respectively, and four-year
OS rates of 88% and 72%, respectively,
favoured the rituximab maintenance arm
since it provided some survival benefit.
The applicability of this information has

been limited because chemotherapy alone is
not the standard of care for newly diagnosed
patients. Recently, however, the PRIMA
(primary rituximab maintenance) trial
reported on the benefit of two years of
maintenance rituximab given to treatment-
naive patients who had initially received a
combination of rituximab and chemotherapy
[8]. A single infusion of rituximab
administered every 8 weeks after completion
of induction treatment to responding
patients prolongs predicted PFS, 74.9% (CI
71–79) in the rituximab maintenance group
and 57.6% (CI 53–62) in the observation
group after a median follow-up of 36
months. The time that the next lymphoma
treatment had to be given was delayed and
the quality of response achieved was also
improved by maintenance rituximab; 71.5%
(CI 67–75) in the rituximab maintenance
group were in complete remission compared
with 52.2% (CI 48–57) in the observation
group. More patients in partial response at
the time of randomisation became complete
responders after two years in the rituximab
maintenance group (72/139 [52%]) than
those in the observation group (45/152
[30%]). The benefit of maintenance was
seen across all age groups and FLIPI risk
scores. This strategy was associated with a
relative increase in the risk of infections (risk
ratio 1.62; CI 1.35-1.96).
In any disease with a long natural history,

it is essential to consider long-term safety
issues with new strategies. Martinelli et al.
[9] reported on long-term toxicity in an
unplanned analysis of >200 patients who

had received maintenance rituximab in
earlier studies. After a median follow-up of
almost 10 years, there were no unexpected
cases of toxicity in those receiving two years
of maintenance treatment with rituximab.
Other strategies have been applied to

patients responding to first-line therapy.
Radioimmunotherapy (RIT) consists of
monoclonal antibodies loaded with radio-
isotopes for the purpose of applying radiation
therapy to tumours in targeted fashion.
Ibritumomab tiuxetan has been studied in
patients responding to first-line chemotherapy
or rituximab chemotherapy combinations. In
the FIT (first-line, indolent) trial, >400
patients responding to therapy were
randomised to receive no further treatment or
RIT as a single dose of 14.8 MBq/m2 of
ibritumomab tiuxetan [10]. After a median
follow-up of 2.9 years, PFS increased from
13.5 months to 37 months in the RIT arm. In
addition, 77% of those patients achieving PR
after initial therapy converted to CR after RIT,
which translates into an overall 87% CR rate
for the RIT group. The toxicity of RIT was
acceptable in this study, with a grade 3-4
infection rate of 8% after RIT compared to
2% in the controls. Concern about translating
the results into clinical practice relates to the
fact that the treatment offered to the majority
of patients at induction is sub-standard. Only
a small sub-group of patients in the FIT study
received R-chemotherapy, so whether the
benefit described above will apply to patients
who receive standard of care remains unclear.
Interferon is an agent with immuno-

modulatory effects that has been studied in
treatment-naive FL patients responding to
therapy. Although a survival benefit was
reported in a meta-analysis for high dose
therapy when combined with chemotherapy
[11], no benefit was seen when given to

patients as maintenance therapy following
anthracycline-containing chemotherapy.

Conclusion
The outcome for patients with FL has
improved in recent decades as a consequence
of new therapies and advances in supportive
care. Patients without well-defined
indications for therapy should be monitored
regularly, due to a lack of an overall survival
benefit with studied interventions and the
acceptability of observation to most patients
(Figure 1). Those with symptomatic disease
should receive rituximab in combination with
chemotherapy. To prolong PFS, responding
patients should be offered rituximab
maintenance over two years. The goal of
therapy for most patients will be to optimise
quantity of life whilst maintaining quality of
life, both of which are readily achievable in
patients with newly diagnosed FL. n
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Figure 1: Algorithm for the
treatment of newly diagnosed
advanced stage FL patients.
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