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ABSTRACT

F

ollicular lymphoma is a heterogeneous B-cell lymphoma both in
presentation and at progression. For most patients it is a chronic,
relapsing indolent disease with overall survival expectations now
potentially beyond 20 years. However, in a significant minority (~20%)
who experience early progression or histological transformation after
treatment, the disease no longer has an indolent behavior. This review
looks at the development of prognostic indices, staging and therapies for
follicular lymphoma, identifying where the data can, and cannot, guide
the multidisciplinary team to determine an individualized approach to
first-line therapy. A nuanced patient- and disease-specific approach is necessary to maximize disease response and survival while minimizing therapeutic toxicity.
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Introduction
Follicular lymphoma (FL) is an indolent lymphoid neoplasm derived from germinal center B cells. Rapid therapeutic initiation is rarely required. With the oftenadvanced age of patients at diagnosis and the indolent nature of the disease, some
patients will never need treatment. Almost half of patients with asymptomatic
disease undergoing an accepted “watch and wait strategy” will not have commenced treatment 31 months after diagnosis.1 For symptomatic patients, the combination of a monoclonal antibody against CD20 (rituximab, obinutuzumab) with
chemotherapy results in 80% survival at 10 years.2 Many of these patients will not
experience disease relapse or die from their disease, even though FL remains the
most common cause of death.3 The challenge for hematologists is to identify
patients who need treatment and to define the most appropriate treatment for
them considering their age, comorbidities and likelihood of subsequent relapse, to
optimize both longevity and quality of life. While most patients are destined to
have a prolonged survival, described as a “functional cure”, approximately 20% of
patients will progress within the first 2 years of initiating treatment. These early
failures, which frequently correspond with histological transformation into diffuse
large B-cell lymphoma, constitute the true evolutionary turning point of this disease, accounting for more than 50% of patinets’ deaths in the first decade.3 Faced
with difficulty in predicting an individual patient’s outcome before treatment initiation, it is important to implement a dynamic strategy that ensures the early
identification of those patients who experience histological transformation in
order to offer them innovative therapeutic strategies. The nuanced management
of FL is now well charted. With our comprehensive knowledge of the disease, its
evolution and patient-related factors, we are now able to discuss different therapeutic approaches with our patients. The recent arrival of severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2) challenges certain therapeutic choices.
Here again, our evolving knowledge and a balanced and honest discussion with
the patient should enable informed decision-making adapted to the patient’s life
priorities.

Epidemiology and environmental factors
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FL is the most frequent indolent lymphoma, representing around 20% of all
adult lymphomas in Europe, 30% in the USA and 10% in Asia and developing
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countries The median age at diagnosis is 63 years and the
male/female ratio is around 1.2.4 The incidence is 2.7 per
100,000 people, such that there are approximately 13,200
new cases of FL in the USA each year. Most patients
(54.8%) are aged 55 - 75 years whereas patients younger
than 40 and older than 85 represent a minority (2.4 and
4.8%, respectively). Epidemiological data from outside
the USA remain sparse, but a French report charted a similar incidence and median age.5
A family history of non-Hodgkin lymphoma (odds
ratio [OR]: 1.99), high body mass index in young adulthood (OR: 1.15) and Sjögren syndrome in young women
(OR: 3.37) increase the risk of FL.6 Among environmental
factors, smoking (especially heavy smoking in women,
OR: 1.41) also correlated with FL.7 Prolonged agriculture
exposure to pesticides increases the risk of FL8 (OR: 2.95.0 according to the type of pesticide), a situation also
associated with both circulating B cells harboring the initiating t(14;18) and genetic alterations linked to malignant
progression.9

Clinical features and diagnostic approach
Most patients with FL present with asymptomatic disease and the diagnosis is often suspected incidentally during a clinical or radiological examination performed for
symptoms unrelated to FL. When symptomatic, the clinical presentation is dominated by lymphadenopathy or
less frequently disease-related complications, such as
abdominal pain (mesenteric lymphadenopathy) or respiratory signs (cough, shortness of breath, pleural effusion)
in the event of thoracic lymphadenopathy. The general
“B” symptoms (recurrent fever >38°C, drenching sweats,
weight loss >10%) associated with lymphoma only occur
in about 20% of patients and should raise the suspicion of
histological transformation.
Laboratory investigations look for the existence of
cytopenia, particularly anemia. While bone marrow infiltration is the most common cause, the possibility of
autoimmune cytopenia should not be underestimated.
The presence of circulating lymphoma cells, found in
fewer than 10% of cases, is associated with a shorter progression-free survival (PFS).10 The lactate dehydrogenase
and b -microglobulin levels are important prognostic
markers, and serum electrophoresis should be systematically requested in the search for an associated monoclonal
protein and viral serology (hepatitis B and C, human
immunodeficiency virus) should be determined before
any treatment using anti-CD20 monoclonal antibody.
The diagnosis of FL is made on a lymph node or, in the
uncommon extranodal FL, organ biopsy. Initial diagnosis
by fine needle aspiration or needle biopsy is not recommended due to the importance of architectural examination in diagnosis and the risk of missing histological transformation. Multiple core needle biopsies, guided by ultrasonography or a computerized tomography (CT) scan,
using a 14- or 16-gauge needle, may be informative but
should be reserved in the context of disease to abdominal
or extranodal sites. If it remains debated, when clinical
findings suggest a possible hidden histological transformation, a 18F-fluorodeoxyglucose (FDG) positron emission tomography, coupled with low-dose CT (PET) may
assist in identifying sites where a repeat biopsy could
identify such. There are however no prospective data to
2
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support re-biopsy on the basis of baseline quantitative
PET metrics alone. Indeed, a large body of data from the
GALLIUM study suggests no association of maximum
standardized glucose uptake value (SUVmax) with either
histological transformation11 or PFS.12 There is marked
heterogeneity in FDG uptake within patients which
reflects metabolic activity of the malignant B cells as well
as that of the microenvironment.13 Likewise, the isolated
analysis of bone marrow or blood infiltration is not
appropriate for the diagnosis of FL.

Histopathology
FL is an entity well-defined in the World Health
Organization (WHO) classification.14 The macroscopic
appearance of lymph nodes involved by FL is usually
vaguely nodular with a predominantly follicular organization microscopically. Thus, tumors frequently maintain a
normal germinal center architecture forming enlarged
lymphoid follicles with centroblasts and centrocytes randomly distributed with a loss of the polarization usually
seen in reactive lymph nodes. On immunochemistry, FL
cells typically express a germinal center pattern (CD10,
BCL6), B-markers (CD19, CD20, SIg) and BCL2.
Although absent in 10 to 15% of cases, BCL2 overexpression, secondary to t(14;18), is the hallmark of FL and can
be useful in distinguishing FL from reactive follicles. It is
important to note that t(14;18) (q32;q21), placing BCL2
under the transcriptional regulation of IGH regulatory
regions leading to the overexpression of this anti-apoptotic protein, is a lymphoma-initiating event. In cases lacking
BCL2 expression, the usual BCL6 and CD10 expression
helps to distinguish FL from other lymphoproliferative
diseases. Present at low level in 70% of healthy individuals, lymphoid cells harboring t(14;18) require additional
genetic events for the development of FL.
A grading system based on counting the absolute number of centroblasts in ten neoplastic follicles per high
power field is used to characterize FL into grades 1 and 2
(grade 1: 0-5 centroblasts per high power field, grade 2: 615) which represent the majority of cases (80%). Grade 3
FL has >15 centroblasts per high power field and is further subdivided into FL 3A (centrocytes still present) and
FL 3B (composed exclusively of centroblasts). FL grade 3B
is now managed as an aggressive lymphoma similar to
diffuse large B-cell lymphoma. Considering the therapeutic impact of distinguishing between FL3A/3B, an expert
review of histological classification may be useful. Rare
entities including testicular FL, duodenal-type FL, pediatric FL and in situ follicular neoplasia are also characterized in the WHO classification. These entities are not discussed in this review.

Staging
At diagnosis, staging is mandatory to determine the distribution and burden of the lymphoma. Staging is an
important factor in guiding treatment decisions - influencing both choice and timing of therapy- and re-staging is
important to assess disease response after treatment and at
times of progression requiring treatment. The current staging procedures include physical examination, blood investigations (full blood count, renal function and liver function
haematologica | 2022; 107(1)

Individualized first-line management of FL

Table 1. Revised staging system for primary lymphoma (adapted from Cheson et al.76).

Stage
Limited
I
II
I or II bulky*
Advanced
III
IV

Nodal involvement

Extranodal involvement (E)

One or several nodes of one group
Two or more nodal groups on the same side
of the diaphragm
I or II as above with bulky disease

Single extranodal
Stage I or II with contiguous and limited extranodal involvement

Nodes on both sides of the diaphragm or nodes
above the diaphragm with spleen involvement
Additional non-contiguous or extended extranodal involvement

Not applicable

Not applicable

Not applicable

*‘Bulky’ disease has been defined as any nodal mass of 10cm or greater than one third of the transthoracic diameter at any level of thoracic vertebrae. Tonsils, Waldeyer ring
and spleen are considered nodal sites.

Table 2. Criteria for initiation of treatment in patients with follicular lymphoma.

GELF criteria27

BNLI criteria28

Presence of at least one of the following criteria:
Any B symptom
Involvement of ≥3 nodal sites, each with a diameter ≥ 3 cm
Tumor mass ≥7 cm
Symptomatic splenomegaly
Pleural effusion or ascites
Organ compression
Serum LDH or b M above upper limit of normal

Presence of at least one of the following criteria:
Pruritus or B symptom(s)
Rapid generalized disease progression in the preceding 3 months
Life-endangering organ involvement
Significant bone marrow infiltration
Localized bone lesions detected on X-ray or isotope scan
Renal infiltration
‘Macroscopic’ as opposed to ‘microscopic’ liver involvement

2

GELF: Groupe d'Etude des Lymphomes Folliculaires; BNLI: British National Lymphoma Investigation; LDH: lactate dehydrogenase; b M: beta-2 microglobulin.
2

tests, lactate dehydrogenase and b -microglobulin), CTscan of the neck, thorax, abdomen and pelvis and PET.
PET is now the recommended gold-standard imaging
investigation at initial staging. FL has a universally, albeit
not uniformly, glucose-avid histology, with FDG uptake
in 98% of patients.15 PET is more sensitive than standard
contrast-enhanced CT at detecting extranodal disease.16
The PET report should indicate nodal and extranodal 18FFDG uptake due to lymphoma as well as the lesion with
the highest standardized glucose uptake value (SUVmax).
The extent of the disease is then classified according to
the Lugano classification (Table 1). PET scanning resulted
in up-staging of as many as 62% of localized (I/II) cases
into advanced stage (III/IV) cases.17 The utility of PET has
been demonstrated by identifying disseminated disease
ultimately associated with a poorer outcome if treated as
localized on the basis of CT-based staging.17 The prognostic value of total metabolic tumor volume at diagnosis in
FL remains debated12,18 and the predictive value of automated software solutions for measuring total metabolic
tumor volume19 needs to be validated in prospective studies before being utilized in a standard manner in clinical
practice. The prognostic value of end-of-induction PET
response after first-line immunochemotherapy for FL20,21,22
is now clear and provides a platform for PET-adapted
therapies in current clinical trials.23,24
While focal bone marrow involvement can be identified on PET, it is generally less sensitive than bone marrow biopsy because it is often diffuse and low volume.
Thus, when identification of bone marrow involvement
is necessary (cytopenia, clinical trial, confirmation of
localized disease), bone marrow biopsy (including both
aspirate and trephine) is required to complete marrow
assessment when the PET is negative. Identification of
marrow involvement does not change treatment in dis2
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seminated disease and its prognostic value is debated,
with prognostic merit identified in the PRIMA study25 but
not in the GALLIUM study.26

Treatment-initiation criteria
Tumor burden is usually considered an important prognostic factor in FL. This observation and the commonly
indolent nature of FL led the Groupe d'Etude des
Lymphomes Folliculaires (GELF)27 and the British
National Lymphoma Investigation (BNLI)28 to propose criteria for initiation of treatment (Table 2). These are mainly clinical criteria, empirically defined in the 1990s. They
are still used to guide initial management in both clinical
practice and trials and have shown consistent prognostic
value.29 Notwithstanding the value of such criteria, in the
patient with a slowly waxing and waning disease, it may
not be appropriate to commence treatment in routine
clinical practice just because they have a mildly elevated
lactate dehydrogenase or an asymptomatic abdominal
mass that has taken years to reach 7 cm in longest dimension. Conversely, some young patients who do not strictly meet GELF/BNLI criteria may warrant initiation of
therapy for rapidly progressing disease.

Prognostic indices
In 2004, the Follicular Lymphoma International
Prognostic Index (FLIPI) was the first prognostic index
dedicated to FL30 (Table 3). FLIPI separates three groups of
patients (approximately one third each) with significant
differences in overall survival (OS) (Table 4). Although
originally designed in the pre-rituximab era, FLIPI has
9
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Table 3. Adverse prognostic factors according to FLIPI, FLIPI-2 and PRIMA-PI.

FLIPI30

FLIPI-231

Age > 60 years
Ann Arbor stage III/IV
LDH > normal
Hemoglobin < 120 g/L
Nodal sites involved > 4

Age > 60 years
Marrow involvement
b -microglobulin > normal
Hemoglobin < 120 g/L
Tumor mass > 6 cm
2

PRIMA-PI20
Marrow involvement
b -microglobulin > 3 mg/L
2

FLIPI: Follicular Lymphoma International: Prognostic Index; PRIMA-PI; PRIMA Prognostic Index; LDH: lactate dehydrogenase.

been validated in studies using immunochemotherapy
and is now widely used in daily practice and clinical trials.
FLIPI-2 was developed in a population of rituximab-treated patients for whom b -microglobulin was available31
and is also predictive of PFS and OS. The PRIMA prognostic index (PRIMA-PI) was developed from a retrospective analysis of a population of patients receiving
immunochemotherapy followed by rituximab maintenance25 in a large randomized clinical trial. This prognostic index is based on b -microglobulin and marrow infiltration, two easily available parameters, albeit with the
requirement of an invasive bone marrow biopsy.
Recently, with the description of recurrent gene mutations in FL, some groups have designed new prognostic
indices, including both clinical factors and mutational status.32,33 The use of these indices is uncommon in routine
practice due to the limited availability of mutational
analysis, and they have only been validated as prognostic
in the FL population treated with R-CHOP (rituximab
plus cyclophosphamide, doxorubicin, vincristine, prednisone).
2

2

Natural course of the disease
FL is still considered as an indolent but usually incurable disease, although the age- and gender-matched survival in patients who have remained event-free for 2
years after initial treatment challenges our concepts of
cure.34 FL is characterized by a heterogeneous presentation and outcome reflecting its biological heterogeneity.
Patients with advanced stage indolent disease are manageable with a “wait and watch” strategy for many years
whereas others may experience short OS related to transformation into diffuse large B-cell lymphoma. In the former population, representing one third of patients, an
indolent presentation does not require therapeutic intervention.35 For such asymptomatic patients, 50% and 20%
will not require treatment at 3 and 10 years, respectively,
after diagnosis and their estimated OS is probably higher
than the median 80% charted at 10 years after rituximab
chemotherapy.1,2,28 The pattern of clinical evolution seems
to be the same for FL grades 1,2 and 3A whereas, grade
3B FL is now recognized to be genetically closer to diffuse
large B-cell lymphoma with a more aggressive course that
requires anthracycline-containing immunochemotherapy
at diagnosis.36 For patients requiring treatment, the use of
combined immunochemotherapy results in a 10-year OS
of around 80%.2 However, the lack of a plateau in the PFS
curve suggests that we have probably only extended the
natural history of this indolent disease with repeated
relapses at increasingly shorter intervals. Despite recent
therapeutic progress and improved OS, FL remains the
leading cause of death in patients with a cumulative incidence of 10% at 10 years.3 Nonetheless, even after first
10

relapse/progression the survival data are promising, with
a median OS for patients who received second-line treatment beyond 10 years.37 Patients experiencing disease
progression within 24 months after treatment initiation
(POD24) represent a particular group of need, with a 5year survival of only 50%.38 However, it should be noted
that this datum was derived in an era that predated PETbased staging and in one large retrospective populationbased study the prognostic impact of POD24 is not as
powerful in the modern era.39
Histological transformation is probably a turning point
for patients’ outcome with a shorter survival if it occurs
after FL treatment. De novo histological transformation
(i.e., diffuse large B-cell lymphoma histology with pathological findings showing existence of a FL component at
the time of diagnosis) has a better prognosis.40 The median survival after histological transformation is around 4 to
5 years and probably shorter if the transformation occurs
within the first year.41 The annual incidence of biopsydocumented histological transformation is <3%, with a
plateau after the first 2 years following treatment initiation.11,41 One study of more than 8,000 patients identified
a lower incidence of histological transformation in the rituximab era. The 10-year cumulative hazard of histological transformation was 5.2% (95% CI: 4.5-6.2) in patients
who received rituximab and 8.7% in those who did not
(hazard ratio=0.73, 95% CI: 0.58-0.90; P=0.004).42
Histological transformation is probably under-reported
given that biopsy, while recommended, is not uniformly
performed at relapse/progression.

Initial treatment of follicular lymphoma
After distinguishing localized from disseminated disease
applying the Lugano 2014 classification, the GELF/BNLI28,29
(Tables 1 and 2) treatment-initiation indices help to identify patients with symptomatic FL requiring treatment. A
combination of staging and GELF/BNLI characteristics distinguishes three clinical situations that require different
therapeutic approaches: (i) patients with localized FL; (ii)
patients with disseminated FL not meeting treatment-initiation criteria (also called “low-tumor burden”); and (iii)
patients with disseminated FL who meet treatment-initiation criteria (also called “high-tumor burden”).

Localized follicular lymphoma
Fewer than 20% of patients present with stage I or II FL
at diagnosis.37 Such patients are identified after a comprehensive assessment, including both PET and bone marrow
biopsy to confirm the localized nature of the disease. Stage
I disease, with removal of the only pathological node
(stage I0) is an infrequent clinical situation that can benefit
from therapeutic abstention. While data are sparse, additional treatment (such as radiotherapy) does not appear to
haematologica | 2022; 107(1)
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Table 4. Survival of patients with follicular lymphoma according to FLIPI, FLIPI-2 and PRIMA-PI.

Risk group
FLIPI30
Low
Intermediate
High
FLIPI-231
Low
Intermediate
High
PRIMA-PI20
Low
Intermediate
High

N. of risk factors

Patient distribution (%)

Survival

0-1
2
3-5

36
37
27

0
1-2
3-5

20
53
27

5-year OS (%)
91
78
52
3-year PFS (%)
91
69
51

b M ≤ 3 mg/L and BM (-)
b M ≤ 3 mg/L and BM (+)
b M > 3 mg/L

21
36
43

N/A
N/A
N/A

2

2

2

10-year OS (%)
71
51
35.5
5-year PFS (%)
79.5
51
19
69
51
37

FLIPI: Follicular Lymphoma International :Prognostic Index; PRIMA-PI; PRIMA Prognostic Index; OS: overall survival; PFS: progression-free survival; b M: beta 2-microglobulin;
BM: bone marrow.
2

modify the evolution of these patients whose relapse profile is disseminated disease in half of the cases.43
For patients with stage I or II FL with persistent lymphadenopathy after diagnostic biopsy, there is no consensus on appropriate therapy. Alternatives to discuss with
the patient include abstention (“wait and watch”), radiotherapy, and rituximab and chemotherapy followed by
radiotherapy or immunochemotherapy alone. None of
these strategies has demonstrated superiority with regard
to OS even if immunochemotherapy,44 chemotherapy followed by radiation therapy45 or radiation followed by
chemotherapy46 results in improved PFS. If radiotherapy is
chosen, a dose of 24 Grays (Gy) in 12 fractions gives similar results to a dose of 40-45 Gy.47 Low-dose radiotherapy
(4 Gy in 2 fractions) may be preferred for some disease
locations to minimize toxicity, particularly when radiotherapy is of palliative intent, but is associated with an
inferior PFS.48 Thus, for most patients, the physician could
recommend either treatment abstention, radiotherapy (24
Gy) or rituximab (4 weekly infusions).44,45
Some patients with localized FL have poor prognostic
characteristics according to GELF/BNLI criteria or FLIPI and
FLIPI-2 scores. For these patients, immunochemotherapy
as discussed later for advanced stage symptomatic FL could
be considered. These patients include subjects with bulky
disease (>7 cm according to GELF, or 6 cm according to
FLIPI-2), particularly abdominal disease, or a lymphomarelated increase of lactate dehydrogenase or b -microglobulin levels.
2

Advanced stage follicular lymphoma without
treatment-initiation criteria (low-tumor burden)
For advanced stage FL without criteria for treatment initiation (asymptomatic disease), the recommendation is
usually to propose therapeutic abstention with dynamic
observation. There is no demonstrated OS benefit from
initiating early treatment.27,28 The observation that 15 to
20% of patients have still not received treatment 10 years
after diagnosis, and that 12% will observe a spontaneous
reduction of their disease with an estimated 6% obtaining
a complete response, also argues for a “watch and wait”
strategy. These patients must, however, be carefully monitored because the median time to starting treatment is
around 31 months.1 These clinical observations and the
unease that some patients and physicians have with this
“watch and wait” strategy led to investigations on the use
haematologica | 2022; 107(1)

of rituximab in asymptomatic and disseminated FL.
Rituximab monotherapy was examined in two large
prospective multicenter trials.1,49 In these trials, rituximab
was administered in four weekly infusions followed by
maintenance rituximab (infusions every 2 months for 2
years or until progression)1 or with re-treatment according
to the same schedule (4 weekly infusions) at progression.49
These two prospective trials demonstrated that after a long
follow-up, rituximab monotherapy had no significant side
effects. Rituximab increased both PFS and time to the next
treatment (TTNT) without having an impact on OS.
Ongoing treatment with rituximab maintenance augments
the PFS and the TTNT advantage but also the treatment
duration (2 years) and increases the rate of grade 1-2 infections.
The USA study also demonstrated that there is no benefit from maintenance treatment compared to re-treatment
at progression, with four weekly rituximab infusions, leading to a lower utilization of resources for a similar result.
If “watch and wait” is an appropriate strategy for a
given patient with asymptomatic disease, the physician
must ensure that the objectives of this strategy are well
understood and accepted by the patient or risk undermining the patient’s confidence. The patient needs to be
aware that this approach does not affect OS and is
accompanied by a median time to treatment of 2.5 years.1
The physician who proposes this abstention should not
underestimate the psychological consequences for the
patient and his or her family of the announcement of a
malignant disease, not justifying treatment at the
moment but being able to justify it in the near future. The
delay in initiating treatment is often seen by patients as
time lost in the “fight against the disease” and the physician should not underrate the potential negative impact of
this strategy. Instead, with psychologist support, the time
can be positioned as a period in which to optimize
patients’ health and address social issues that will affect
their fitness and tolerance of therapy, such as weight
management, physical fitness and smoking cessation and
arranging leave from employment and/or securing extra
support from caregivers. Efforts must be made to help the
patient understand the proposed lymphoma strategy and
to reciprocally understand and acknowledge the patient’s
experience of their disease. Administration of four weekly
injections of rituximab can be an alternative to therapeutic
abstention for some patients, for whom compliance with
a “watch and wait” proposal appears difficult. The impact
of such a strategy on subsequent access to promising first11
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A

Figure 1. Results of immunochemotherapy with or without rituximab maintenance as first-line treatment in patients
with follicular lymphoma. (A-C) KaplanMeier estimates of progression-free survival (A); time to next anti-lymphoma
treatment (B) and overall survival (C) from
randomization. OS: overall survival; PFS:
progression-free survival; TTNLT: time to
next anti-lymphoma treatment; HR: hazard ratio; 95% CI: 95% confidence interval. Adapted from Bachy E, et al.2.

B

C
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line treatment options in clinical trials needs to be understood. If maintenance rituximab is provided, a short
schema (M3, M5, M7 and M9) is preferred because these
give similar results to those of a prolonged schedule.50
Because such a recommendation results in complete
response in 50 to 70%, without significant side effects, it
allows “time without disease and chemotherapy” (option
preferred by the patient) instead of “time to wait for treatment” (option preferred by the physician). With rituximab
treatment, approximately 25% of patients will need retreatment within 5 years1. In patients for whom “wait and
watch” has been chosen, close clinical monitoring (every 3
months) should be carried out during the first year of surveillance, before moving to less intensive observation
(every 6 months) in the absence of early signs of progression. Patients must be assured that they will be seen
promptly in the event of any concerns about progression.
Annual CT scanning may be appropriate to offer and reassure the patient with isolated abdominal disease. The frequency of scanning is ultimately often reduced by those
concerned about radiation exposure but for many with
stable or only very slowly progressive disease annual
imaging provides reassurance that they can continue with
work or other life plans without expectation of interruption. The use of PET to monitor FL during the “watch and
wait” period is discouraged.

Advanced stage follicular lymphoma with treatment
initiation criteria (high-tumor burden)
Immunochemotherapy improves overall survival
For disseminated FL that meets criteria for treatment initiation, the benefit of combining rituximab with
chemotherapy has been clearly demonstrated in four
prospective randomized trials51-54 (Table 5.). A Cochrane
analysis55 including these studies showed a 37% reduction
in the risk of death (HR=0.63, 95% CI: 0.51 - 0.79) when
rituximab is used in combination with chemotherapy as
first-line treatment. Because of the significant decrease of
toxicity, rituximab alone has been proposed. This
approach cannot, however, be considered as standard
treatment for symptomatic patients with FL considering
the reduced PFS and TTNT compared to those achieved
with immunochemotherapy.56
Rituximab maintenance improves progression-free survival but not
overall survival
The PFS benefit of maintenance treatment using rituximab was demonstrated in the PRIMA trial.2 After induction using immunochemotherapy, with R-CHOP, R-CVP
(rituximab plus cyclophosphamide. vincristine, prednisone) or R-FCM (rituximab plus fludarabine, cyclophos-

phamide, mitoxantrone), responding patients were randomized to observation or maintenance treatment with
rituximab every 2 months for 2 years. With 10 years of follow-up, this trial showed a significant increase in PFS for
patients receiving maintenance treatment with a median
PFS of 10.5 years versus 4.1 years for those not given maintenance. The median time to the next treatment was not
reached in patients receiving maintenance treatment compared to 6.6 years in the control arm. However, this trial
did not show an OS benefit for maintenance, with 10-year
OS being 80% in both arms, raising questions about the
merits of maintenance, especially in elderly patients or
those with respiratory problems in whom toxicity may be
less acceptable. The PFS benefit of maintenance treatment
with rituximab after immunochemotherapy with bendamustine-rituximab was suggested in an ad hoc analysis
in the BRIGHT study.57
The best chemotherapy regimen is likely patient-specific
A number of chemotherapy regimens have been
enhanced by their combination with an anti-CD20 antibody (Table 5). One study (Foll05) prospectively compared
three different chemotherapy regimens,58 R-CVP, R-CHOP
and R-FC (rituximab plus fludarabine and cyclophosphamide), showing that while both R-CHOP and R-FC
produced superior PFS and TTNT, in the long-term, the
immunosuppressive toxicity of fludarabine precluded it as
a first-line therapy. In two other studies R-CHOP was
compared with rituximab-bendamustine.59,60 Although
both studies suffered from methodological issues (nonexclusively FL population, abnormally low results of the RCHOP arm, R-CHOP/R-CVP aggregation) they showed a
superior PFS of the rituximab-bendamustine combination.
The recent GALLIUM study,61 albeit with a non-randomized choice of chemotherapy, was arguably the only study
to systematically collect comprehensive toxicity data after
bendamustine use. As a counterpoint to an emphasis on
PFS as the key consideration when choosing bendamustine as the chemotherapy backbone, the rate of fatal
adverse events in GALLIUM was 5.3% (36/676) in patients
assigned to bendamustine as part of induction compared
to 1.8% (9/513) in those who received CHOP or CVP after
a median follow-up of 41 months. The difference was particularly notable in older patients. The choice of
chemotherapy backbone for a given patient is strongly
influenced by the patient’s age, co-morbidities and treatment preferences (Table 6). Notwithstanding the debate
over the potential trade-offs between toxicity and efficacy
of CHOP and bendamustine, in patients with a contraindication to anthracyclines, the preference may be for bendamustine in younger patients while the CVP combination
may be preferred in elderly patients because of its lower

Table 5. Randomized trials demonstrating the benefit of chemo-immunotherapy on overall survival.

Trial
M390251
GLSG54
M3902353
FL200052

Treatment
8 x CVP vs 8 x R-CVP
6-8 x CHOP vs 6-8 x R-CHOP
8 x MCP vs 8 x R-MCP
6 x CHVP-I vs 6 x R-CHVP-I

N. of patients
318
428
201
360

Follow-up
(months)

Control

OS (%)
Rituximab

P

53 mo
60 mo
47 mo
100 mo

77
84
74
70

83
90
87
78

0.029
0.016
0.0096
0.076

OS: overall aurvival; CVP: 750 mg/m2 cyclophosphamide 750 mg/m2 intravenously (iv) day 1; vincristine 1.4 mg/m2 (maximum 2 mg) iv day 1; prednisone 40 mg/m2 orally (po)
days 1-5. CHOP: cyclophosphamide 750 mg/m2 iv day 1; doxorubicin 50 mg/m2 iv day 1; vincristine 1.4 mg/m2 (max, 2.0 mg) iv day 1; prednisone 100 mg/m2 po days 1-5. MCP :
mitoxantrone 8 mg/m2 iv day 1; chlorambucil 3x3 mg/m2 po days 1-5; prednisolone 25 mg/m2 po days 1-5. CHVP : cyclophosphamide 600 mg/m2 iv day 1; doxorubicin 25 mg/m2 iv
day 1; etoposide 100 mg/m2 iv day 1; prednisolone 40 mg/m2 po days 1-5. I: interferon-a: 3 x/week for 18 months, 4.5 MUI < 70 years ; 3 MUI > 70 years. R: rituximab: 375 mg/m2 iv
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Table 6. Summary of chemotherapy regimen: advantages and disadvantages.
Bendamustine

CHOP

CVP

Advantages

Disadvantages

No alopecia
Less febrile neutropenia
No cardiomyopathy or peripheral neuropathy
PFS
TTNT
Lower rate of POD24
Effective in HT/ 3B disease
Lower rates of stem cell toxicity and
persistent immunodeficiency
Lower rates of subsequent HT
Effectiveness in 3A disease
Lower infectious toxicity
Less fatigue
Minimal alopecia

Long-term infectious risk and mortality in patients > 70 years
Early and prolonged CD4+ depletion
➝ Increased risk of severe COVID-19
➝ Increased risk of lymphocyte harvest failure for CAR T-cell manufacturing
Increased risk of cardiac toxicity
Peripheral neuropathy
Steroid side effects
Alopecia
Lower PFS/TTNT
Steroid side effects
Peripheral neuropathy

COVID-19; coronavirus-2019 disease; CAR: chimeric antigen receptor; PFS: progression-free survival; TTNT: time to next treatment; POD24: progression of disease by 24 months;
HT: histological transformation; CHOP: cyclophosphamide, doxorubicin, vincristine, prednisone; CVP: cyclophosphamide, vincristine, prednisone.

hematologic toxicity. The RELEVANCE study aimed to
demonstrate superiority of an immunotherapy combining
rituximab and lenalidomide over conventional
immunochemotherapy.62 The lack of any advantage on
both response rates and PFS has dampened hopes of a
chemotherapy-free standard-of-care first-line treatment
for FL.
Obinutuzumab offers improved progression-free survival but not
overall survival
Obinutuzumab is an anti-CD20 monoclonal antibody
modified to improve direct cytotoxicity and antibodydependent cell cytotoxicity. This antibody has been compared to rituximab in a phase III trial (GALLIUM)61 combined in induction with different chemotherapy regimens
(CHOP, bendamustine, CVP). This immunochemotherapy
was followed in responding patients by maintenance treatment with rituximab or obinutuzumab every 2 months for
2 years. It is noted that the dose and administration schedule of the two anti-CD20 antibodies were different, the
pharmacokinetic studies carried out during the development of obinutuzumab making it possible to optimize its
administration. This study showed that obinutuzumab
provides a significant improvement in PFS and TTNT for
patients. After a follow-up of 57 months, this translated
into risk reductions of 27% (HR=0.73, 95% CI: 0.59- 0.90)
for progression and 30% (HR=0.70, 95% CI: 0.54, 0.90) for
TTNT.63 The advantage of obinutuzumab on PFS and
TTNT was especially marked in patients receiving bendamustine.64 Nonetheless, mindful that TTNT is arguably
a more important endpoint in routine clinical practice than
in clinical trials, there was no significant TTNT difference
at 3 years across all obinutuzumab-chemotherapy arms:
obinutuzumab-bendamustine 87%, (83-91%), obinutuzumab-CHOP 87% (82-91%), obinutuzumab-CVP 87%
(75 - 93%). When using obinutuzumab patients need to be
educated about the high probability (59%) of an infusionrelated reaction. Reassurance about prompt management
of such reactions is important to allay patients’ fears and
improve their experience with this monoclonal antibody.
The preferred first-line immunochemotherapy approach is
patient-specific.
Choosing between combination immunochemotherapy options requires an individualized, nuanced approach
14

for each patient, with risk:benefit calculations made both
before induction and during treatment. While there is no
direct randomized comparison between induction with
bendamustine and CHOP for young fit patients in the
modern era, accumulated data suggest that where PFS is
the overriding priority this may be best achieved with the
use of obinutuzumab-bendamustine followed by continued therapy with obinutuzumab maintenance. Where the
anticipated bendamustine toxicity (including that which
may impair T-cell function, affecting both immune fitness
and potential chimeric antigen receptor T-cell collection)
creates a preference for CHOP (particularly where concerns exist regarding occult transformation) or even CVP,
their combination with obinutuzumab results in excellent
PFS and TTNT with acceptable toxicity. Nonetheless, the
GALLIUM study data are early data, and 5 years of follow-up are inadequate for a disease with a median OS
beyond 15-20 years. Clinicians are advised to keep this in
mind when scheduling first-line therapies for the management of high-tumor burden FL. Mindful of the
increased risk of infections related to the use of maintenance with anti-CD20 therapy, ongoing use of such
maintenance needs careful reconsideration in the event of
any infection and meticulous adherence to antimicrobial
prophylaxis is encouraged. Because of increased toxicity
related to obinutuzumab (first dose infusion-related reactions, cytopenia and infections), the lack of a demonstrated OS improvement, and cost considerations, rituximab
may remain the preferred anti-CD20 antibody, particularly in very frail elderly patients for whom PFS and TTNT
are not the overriding clinical objectives. In this setting,
the combination of rituximab with CVP offers the lowest
toxicity, albeit with a markedly inferior PFS compared to
other immunochemotherapy options. Conversely, where
chemotherapy toxicity is of concern but PFS remains a
priority, pairing less toxic CVP with obinutuzumab with
careful management of infusion-related reactions may be
a preferred approach for these elderly patients.
Surveillance during first remission in follicular lymphoma
Current guidelines from the European Society for
Medical Oncology advise clinical and imaging surveillance every 6 months for 2 years after induction and,
optionally, annually up to 5 years.65 Surveillance imaging
recommendations were mostly based on data from studhaematologica | 2022; 107(1)
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ies of aggressive lymphoma whereas FL has a different
disease biology and pattern of relapse. For post-induction
PET-negative patients in first remission destined to have a
long survival and for whom most relapses will occur after
more than 3 years, the cumulative radiation exposure and
the increase of life-time incidence of cancer attributable
to radiation exposure66 do not argue for prolonged imaging surveillance, aside from considerations of increased
expense and heightened anxiety. Thus, the limited value
of surveillance imaging in detecting asymptomatic nonHodgkin lymphoma relapse earlier, relative to symptomdriven investigations is now generally acknowledged
even if not investigated in a randomized controlled manner.
A recent retrospective study analyzing the effect of surveillance imaging on relapse detection and OS concluded
that the majority of relapses after first remission are initially suggested by clinical signs and symptoms and
relapse detection through routine surveillance imaging in
asymptomatic patients carries no additional survival
advantage over imaging in the case of clinical concerns.67
Although PET-CT is more sensitive than CT-scan for
asymptomatic surveillance imaging in FL, it has a lower
specificity compared to CT-scan, leading to invasive
biopsies and heightening anxiety and cost burden. There
is now evidence for recommendations limiting imaging
surveillance to examinations that significantly change
treatment and/or demonstrate prognostic value. Thus
PET-CT at the end of induction and CT scanning every 6
months during the 2 years following induction therapy
enable the detection of POD24 patients at risk of early FLrelated death. After that, imaging investigations should
be limited to confirmation of relapse in the presence of
concerning clinical signs and symptoms. Molecular monitoring for minimal residual disease is not recommended
outside of clinical trials.

Ongoing unmet needs in follicular lymphoma
The estimated prolonged survival of most patients
diagnosed with FL in 2021 represents one of the greatest
oncology advances in the new millennium. However, this
advance is based primarily on the introduction of combined immunochemotherapy induction and maintenance
and/or re-treatment with a failure to demonstrate superiority of a lenalidomide-rituximab “chemo-free” approach.
While collaborative efforts have studied imaging and
molecular markers of response, we still struggle to clearly
identify at diagnosis the individual patient destined to
have an inferior response for whom therapies used in
relapse warrant testing in the first-line setting. With perhaps the future exception of EZH2 inhibitors, a greater
understanding of the mutational landscape has not eventuated in the hoped for precision medicine in FL. The biological plausibility of efficacy of BCL-2 and BTK
inhibitors has not translated into meaningful clinical benefit and the phophoinositidine-3 kinase inhibitors have
remained firmly as therapies for later relapse. Rather, we
are currently focused on the potential to harness the
power of chimeric antigen receptor T cells and bi-specific
antibody therapies in patients with multiply
relapsed/refractory disease with hope that success with
these cellular therapies will warrant their study in the
management of early relapses. Our current focus on the
haematologica | 2022; 107(1)

unmet need for the early progressing (POD24) population
is appropriate. Patients who have remained event free for
24 months after immunochemotherapy have an age- and
gender-matched survival comparable to that of the general population.34 However, for such patients destined to
have a “functional cure”, a clear unmet is the development of appropriate trial designs that move beyond PFS
as the sole primary endpoint. Perhaps it is time to develop, in parallel, a composite health utility measure that
incorporates both efficacy and toxicity of therapy for
such patients with FL.

Impact of the SARS-CoV-2 pandemic on the
care of patients with follicular lymphoma
Coronavirus disease 2019 (COVID-19) has become a
global health problem. Despite the arrival of vaccines,
SARS-CoV-2 infection disproportionately affects our
patients. Those with hematologic malignancies are at
higher risk of death from COVID-19.68 Indolent lymphoma was an independent predictor of mortality
(HR=2.19, 95%CI: 1.07-4.48) in a retrospective Italian
study.69 Initial data support expectations that the rate of
SARS-CoV-2 IgG seroconversion after vaccination is
lower in patients receiving an anti-CD20 monoclonal
antibody.70 The profound impact of rituximab was recently highlighted in patients with chronic lymphocytic
leukemia in whom none of 22 patients exposed to rituximab in the 12 months preceding vaccination responded
to the mRNA vaccines.71 Circulating rituximab (and obinutuzumab) is found 3 to 6 months after four weekly infusions of the monoclonal antibody and rituximab induces
B-cell depletion72 which recovers 9 to 12 months after the
last infusion.73 Treatment with bendamustine, which
lowers the CD4+ T-lymphocyte count for several months
starting as early as after one cycle,64 has also recently been
suggested as a determinant of severe COVID-1974 and
likely also jeopardizes post-vaccination immune responses. General recommendations for FL patients to continue
wearing a face mask and maintain social distancing as
well as vaccination of all close contacts remain important.
For patients with FL not requiring immediate therapy, rituximab could be withheld at least until there is some confidence that the patients exhibit SARS-Cov-2 post-vaccination immunization, and that their contacts and the
community as a whole have likewise received vaccination. For symptomatic patients, vaccination could be
attempted before treatment initiation for those able to
wait at least 2 to 3 months. For patients requiring treatment, the greater immunosuppression, particularly T-cell
depletion, associated with bendamustine suggests that
this drug should be avoided. The question of maintenance antibody treatment is challenging since induction
immunochemotherapy alone likely results in an inability
of patients to become immunized for at least 1 year after
the last infusion of the antibody. Maintenance therapy
prolongs this problem by at least 2 years. In the COVID
era the long-term PRIMA follow-up data warrant a closer
look.2 While the median PFS of patients not receiving rituximab maintenance was only 4.1 years there was a
median 9.3 years for time to next chemotherapy in this
arm. In future years, booster vaccines, herd immunity
and monoclonal antibody therapies for acute COVID-19
may make SAR-CoV-2 infection less of a threat, but vac15
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cine hesitancy and viral evolution globally continue to
challenge confidence in achieving a safe community for
our patients.

Conclusions
FL is an indolent B-cell lymphoma and affected patients
now have a very prolonged median OS approaching 20
years. A hallmark of FL is its heterogeneity both at presentation and in the event of relapse. A significant proportion
of patients managed with a “watch and wait” approach do
not require any therapy, and the use of rituximab
monotherapy for treating these patients is likely lower in
the current COVID pandemic. With more accurate staging
and expansion of therapeutic options in the modern era the
treatment of each patient needs to be individualized.
Nuanced decisions made in partnership with the patient
and their families must account for competing priorities
between efficacy and safety as we “play the long game” in
lymphoma management. This is particularly important as
data make it clear that neither PFS nor POD2475 are surrogates for OS. The small but cumulative risk of histological
transformation mandates biopsy at relapse, especially in
patients with early symptomatic progression for whom
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