
Page 1 of 15

© Annals of Lymphoma. All rights reserved.   Ann Lymphoma 2021;5:10 | http://dx.doi.org/10.21037/aol-20-51

Introduction

Follicular lymphoma (FL) is the most common indolent 
non-Hodgkin lymphoma (NHL), accounting for about 
70% of all indolent lymphomas and for 20% of NHLs. 
It is a slow growing disease with an excellent response 
to treatment, when needed, and with a typical relapsing 
remitting course associated with a low but significant risk of 
transformation into an aggressive lymphoma (1).

The availability of very active therapies and the adoption 
of more accurate diagnostic tools, along with a better 

understanding of the biology of FL, have determined 
a meaningful improvement in survival, which is now 
measured in decades (2).

Despite the fact that the disease is still identified as an 
incurable neoplasm, the clinical behavior in FL patients 
is highly heterogeneous. Recently Sarkozy et al., analyzed 
the cause of death (COD) in a large cohort of FL patients 
treated in the rituximab era. Overall, at 10 years from 
diagnosis, the majority of the deaths (57%) were related to 
lymphoma progression or transformation, with a cumulative 
incidence of 10.3% at 10 years vs. 3% for non-lymphoma 
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related COD. Of note 10 year cumulative incidence of 
non-lymphoma related COD was stable across prognostic 
groups while the risk of lymphoma related COD increased 
significantly in patients with a high Follicular Lymphoma 
International Prognostic Index (FLIPI) score (27%), in 
patients who experienced early events (36%) and in those 
who transformed into an aggressive lymphoma (46%) (3). 
This observation suggests that an accurate definition of 
patient risk should be considered as a key research priority 
in the field to allow the definition of risk adapted strategies 
in FL aimed to increase treatment efficacy in high risk 
patients, and to minimize the toxicity of therapy in the low 
risk population.

Progression of disease within 24 months from time of 
treatment start (POD24) allows to identify about 20% of 
patients at high risk who have only a 50% probability of 
survival at five years (4-6). 

POD24 as well as other factors related to the length of 
remission (EFS12/24, CR30) are currently identified as 
strong predictors of poorer OS in FL but cannot be used 
as predictive factors for treatment naïve patients; they are 
better seen as early surrogate endpoints for PFS of OS (i.e., 
CR30) (7-9).

Several prognostic factors and indices have been studied 
to account for FL patients’ heterogeneous clinical course. 
Besides the well-established baseline clinical prognostic 
indices FLIPI and FLIPI2 (10,11) and the more recent 
PRIMA-PI index (Table 1) (12), the use of clinical genetic 
risk scores (13,14) has been proposed as useful method to 
predict patient outcomes and to identify high risk subjects. 
None of the above-mentioned prognostic features has yet 
been translated into a predictive tool to guide treatment 
choices and to design and deliver a personalized approach 

to FL patient care.
Recent data demonstrated that survival  can be 

prognosticated also by evaluating response to first-line 
treatment either using FDG-PET or applying molecular 
biology techniques to define metabolic or molecular 
response, respectively (15-18).

A pooled analysis of postinduction FDG-PET in three 
studies, the PRIMA, PET Folliculaire (PET-FL), and 
FOLL05 study, confirmed the primary role of metabolic 
response (MR) defined applying standardized response 
criteria to end of induction FDG-PET (the international 
5-point scale 5PS, or Deauville Score, DS) (19). More 
recently, data from the large prospective GALLIUM study 
confirmed the predictive power of MR (DS cut-off ≥4) 
after either Rituximab- or Obinutuzumab-chemotherapy 
[Bendamustine, cyclophosphamide, hydroxydaunorubicin, 
oncovin, and prednisone (CHOP) or Cyclophosphamide, 
Vincristine, and Prednisone (CVP)]. In this analysis post-
induction FDG-PET/CT was prognostic for both PFS and 
OS (Complete MR (CMR) vs. non-CMR: HR: 0.2, 95% CI: 
0.1–0.3; P<0.0001 and HR: 0.2, 95% CI: 0.1–0.5; P<0.0001, 
respectively) (20).

Regarding molecular response, the presence of t(14;18) 
chromosomal translocation and of clonal rearrangement of 
Immunoglobulin genes in FL cells makes it feasible to use 
high sensitivity techniques to detect the disease in peripheral 
blood and bone marrow sample and to study minimal residual 
disease (MRD). Several studies demonstrated that the absence 
in the bone marrow and peripheral blood of neoplastic 
cells bearing the bcl-2/IgH rearrangement after treatment 
is strongly associated with a reduced risk of recurrence 
(21-25). The correlation between molecular response and 
survival was also confirmed in the GALLIUM trial, with 

Table 1 Clinical based prognostic index for follicular lymphoma patients and PFS rate according high risk group 

FLIPI, Pre Rituximab Era (10) FLIPI2 (50% Rituximab) (11) PRIMA-PI, Rituximab Era (12)

Adv. Risks factors • Age >60 y • Age >60 y • BM involvement

• Stage III–IV • BM involvement • β2microglobuline >3 mg/L

• Hb <12 g/dL • Hb<12 g/dL

• LDH > UNL • β2microglobuline >UNL

• >4 nodal sites • Nodes >6 cm

High risk definition 3–5 risk factors 3–5 risk factors β2microglobuline >3 mg/L

5-y PFS for high risk group 44% 41% 37%

PFS, progression-free survival; FLIPI, Follicular Lymphoma International Prognostic Index; BM, bone marrow; LDH, lactate dehydrogenase; 
UNL, upper normal limit.
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persistently improved PFS seen in the MRD-negative 
patients (n=564) compared with the MRD-positive patients 
(n=70; HR: 0.38; CI: 0.26–05.6; P≤0.0001) (20). Although 
promising the routine use of MRD in clinical practice, is still 
limited by lack of consensus and standardization on MRD 
techniques and timing and by the lack of a molecular marker 
in all patients with FL. Technical developments, such as 
the use of novel molecular markers or the adoption of high 
throughput molecular techniques are gaining momentum in 
the assessment of molecular response of FL and will likely 
contribute to transfer MRD analysis to daily clinical practice 
in the future (26).

In summary prognostic research is very active in 
FL to validate accurate tools that could clearly identify 
patients at different risk and to support the development 
of risk adapted strategies. Among studied factors only 
those describing the quality of response received enough 
validation and were stable enough with different therapies 
to allow the design of response adapted treatments (27,28). 

Currently available treatment algorithms define the 
initial approach to FL patients based on the clinical stage, 
tumor burden, and symptoms (Figure 1). Patients are usually 
categorized into those with localized or with advanced 
stage; the latter group is further divided into low or high 
tumor burden based on the presence of specific criteria (i.e., 
GELF, Table 2). Several alternative options are available 
for these different groups, ranging from observation 
to radiotherapy (RT) or immunochemotherapy. While 
treatment decision is straightforward in many patients 
with FL, it can be challenging in some cases due to the 

availability of alternative options that are not well supported 
by adequate evidence. Indeed, none of the recent available 
clinical trials conducted to improve treatment efficacy 
was able to modify the overall survival (OS) of patients, 
thus justifying different approaches for similar conditions. 
Further, the long natural history of FL and the possibility 
of achieving good control of the disease even in relapsed 
patients makes analysis of OS difficult to manage. Earlier 
endpoints such as progression-free survival (PFS) and 
treatment tolerability are therefore more adequate than OS 
to assess the risk-benefit ratio in different clinical settings. 

In this review we discussed some of the most relevant 
clinical questions that need to be answered to treat naïve FL 
patients and to summarize the recent evidence on upfront 
therapy. Given both the indolent nature of the disease and 
the risk of relapse, a discussion about FL treatment cannot 
be limited only to the choice of first-line therapy; it should 
be considered in terms of a more complex therapeutic 
strategy that also accounts for subsequent relapses of the 
disease.

We present the following article in accordance with the 
Narrative Review reporting checklist (available at http://
dx.doi.org/10.21037/aol-20-51).

Management of early-stage disease 

Early-stage FL, which includes Ann-Arbor stages I 
and II, represents about 10–15% of all cases (32). The 
administration of local RT offers a very good chance of 
disease control for these patients (2,32). In the FDGPET 

Figure 1 Treatment strategy for advanced-stage follicular lymphoma. FL, follicular lymphoma; R, rituximab; G, Ga 101 obinutuzumab; 
CHOP, cyclophosphamide, hydroxydaunorubicin, oncovin, and prednisone; CVP, cyclophosphamide, vincristine, and prednisone; Benda, 
bendamustine; Lena, lenalidomide.
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era, stage I patients have high response rates, and more 
than two-thirds of patients remain in remission at 5 years 
from diagnosis, with most relapses occurring at sites distant 
to the irradiated field (33,34). A retrospective analysis of 
512 patients conducted by the International Lymphoma 
Radiation Oncology Group (ILROG) (33) found that 
also stage II patients, whose risk of progression remained 
at 50%, had less chance of cure but excellent control of 
disease. Very recently the results of the long term follow up 
from British Columbia population bases analysis confirmed 
the curative potential of RT alone for limited-stage FL with 
almost 50% of patients remaining free from progression at 
15 years (35).

Regarding RT dose, this was historically fixed at  
36–40 Gy on involved sites. Subsequently, Lowry et al. 
randomly compared 40–45 Gy in 20–23 fractions with  
24 Gy in 12 fractions in a large cohort of indolent lymphoma 
patients, including 185 with FL. With a median follow-up 
of 5.6 years, the authors concluded that doses of RT can 
safely be reduced to 24 Gy while still achieving good control 
of the disease, without any differences in terms of PFS or 
OS between low and high doses (for PFS, HR:1.06; 95% 
CI: 0.83–1.34, and for OS, HR:0.96; 95% CI: 0.66–1.41). 
As expected, there was a trend for reduced acute and late 
toxicities in the lower-dose arm. From that point on, this 
low radiation dose has become the new standard (36).

The results of the FORT trial, which compared RT 
delivered at 4 Gy in two fractions with a standard dose of 
24 Gy in 12 fractions (548 patients enrolled, 86% with FL), 
confirmed the higher dose as the standard of care (HR: 3.42; 

95% CI: 2.09–5.55, P<0.0001). Despite the fact that this 
trial did not meet its primary endpoint, the 4 Gy dose level 
showed activity in almost 75% of patients, with more than 
40% of complete remission (CR). This low-dose approach 
might currently be used to minimize the side effects in 
particular sites (parotid glands or lacrimal gland) or with a 
palliative intent (37). 

To improve disease control in early stages of FL, and 
given that FL is a systemic disease, efforts have been made to 
further reduce the risk of relapse by evaluating the addition 
of immunotherapy or of immunochemotherapy to RT. 

Combining Rituximab (R) with RT has shown promising 
outcomes, although the quality of the evidence has been low 
due to the retrospective nature of the studies and the lack of 
randomized controlled trials (38-42).

The TROG 99.03 phase III randomized trial compared 
the efficacy of immunochemotherapy vs. observation after 
involved-field RT delivered at 36 Gy in 150 stage I-II 
FL patients. The primary endpoint of this trial was PFS; 
treatment consisted of a combination of CVP, with or 
without rituximab. The study showed better 5- and 10-year 
PFS in the combination arm (59% and 41%, respectively; 
HR: 0.57; 95% CI: 0.33–0.95, P=0.033). Although the 
primary objective of the study was achieved, this trial has 
two criticisms that reduce the transferability of its result to 
clinical practice: first, rituximab was combined with CVP 
only in a fraction of the patients; second, no difference in 
term of OS was observed between arms, thus confirming 
that delaying immunochemotherapy after RT is at least as 
effective as immediate treatment, although associated with a 

Table 2 Definition of tumor burden according the Groupe d’Etude des Lymphomes Folliculaires (GELF) criteria, the BNLI, and National 
Comprehensive Cancer Network (NCCN) (29-31)

Groupe d’Etude des Lymphomes Follicularies 
GELF (30)

British National Lymphoma Investigation (BNLI) (29)  (NCCN) (31)

Diameter of tumor (>7 cm) B symptoms or pruritus Candidate for clinical trial

>3 nodal sites >3 cm Rapid generalized disease progression B symptoms 

Systemic symptoms Marrow compromise (Hb <100 g/L; WBC <3.0×109/L; 
PLT <100×109/L)

Threatened end-organ function

Substantial splenomegaly Life-threating organ involvement Cytopenia secondary to 
lymphoma

Vital organ impairment Renal infiltration Bulky disease

Serum effusion Bone lesions Steady progression

Lymphocyte count >5.0×109/L

Cytopenia (ANC <1.0×109/L or platelets count <100×109/L)
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higher risk of relapse (43).
In conclusion, local RT remains the approach to early-

stage FL patients with the best risk-benefit profile. Adding 
more therapy to radiation results in overtreatment for most 
patients, with the added risk of inducing treatment-related 
toxicity and chemoresistance to the disease. In selected cases 
for whom it is necessary to avoid the side effects of radiation 
(i.e., based on the location of the disease) or if the patient 
refuses local therapy, or in stage II patients with non-
contiguous lesions, a better alternative to RT or combined 
modality treatment is to simply follow the patients, without 
prescribing any treatment.

Do all patients need treatment?

FL is characterized by the appearance of slow growing 
masses that are rarely associated with systemic symptoms in 
the early phases of the disease. Moreover, considering that 
spontaneous regression has been reported in up to 10% of 
cases, a reasonable approach to asymptomatic patients is to 
adopt an expectant management. The concept of watchful 
waiting i.e., not start any treatment until the disease has 
become symptomatic, was first introduced in the pre-
rituximab era and was suggested as the standard approach 
to advanced stage patients. In the pivotal trial conducted by 
Ardeshna et al., survival in patients without symptoms, who 
were only followed, without any treatment, was not lower 
than that in patients who were immediately treated. Further, 
the former group had a 30% probability of remaining 
treatment free for more than 3 years after diagnosis (29). 
Since then, more effective therapies have become available, 
with a considerable improvement in the outcomes of treated 
patients. Nastoupil et al., in a large prospective National 
LymphoCare Study enrolling 1,754 patients, compared the 
outcome of patients with stage II-IV FL initially referred 
to a watch-and-wait (W&W) strategy (n=386) with the 
outcomes of those treated with rituximab (n=296) or with 
immunochemotherapy (n=1,072). The long-term follow-up 
analysis showed that, while improvement in the time to next 
treatment (TTNT) and in PFS were associated with the use 
of systemic therapy, there was no effect on OS among the  
3 treatment groups, thus confirming the W&W strategy as 
a reasonable option even in the rituximab era (44). Ardeshna 
et al. compared W&W with rituximab monotherapy in  
379 patients enrolled in a randomized phase III trial and 
reached similar conclusions, i.e., that delaying treatment 
start in asymptomatic subjects was associated with higher 
risk of FL progression but did not translate into any change 

in patient survival (45). 
In addition to main survival outcomes, W&W strategy 

was not associated with a higher risk of transformation 
compared with immediate treatment (Table 3) (34,46-48).

A key aspect of the initial approach to patients with 
asymptomatic advanced-stage FL is to adopt objective, 
validated criteria to safely delay treatment start. Among the 
criteria available, those defined by the Groupe d’Etude des 
Lymphomes Folliculaires (GELF) help define the tumor 
burden of FL and are widely used in clinical practice. The 
GELF criteria define tumor burden as high if any of the 
following criteria are present: nodal or extranodal masses 
larger than 7 cm; more than 3 nodal sites involved with 
a diameter of >3 cm; the presence of B symptoms; serum 
effusion or organ compression; substantial splenomegaly; 
cytopenia and elevated serum levels of LDH; level of beta2-
microglobuline (30). Similar to GELF, other criteria have 
been proposed (e.g., BNLI, NCCN) (29,31) but they have 
been less extensively used. All the criteria available have 
slight differences in the definition of tumor burden and are 
mostly based on clinical and laboratory assessment (Table 1). 
The future development of criteria to define tumor burden 
in FL should also provide guidance on how to interpret 
pathological features of the disease (i.e., histology grading, 
proliferation index) and some of the promising metabolic 
parameters defined with FDG-PET (i.e., metabolic tumor 
volume, SUVmax or SUV range) (49-52).

In conclusion, in patients with advanced-stage FL 
with low tumor burden, W&W remains a reasonable 
option that is not detrimental to the patient. The decision 
about whether to delay immediate therapy should always 
be based on the use of objective criteria and should be 
carefully explained and discussed with the patient as the 
safest option to manage the disease without adding any 
additional risk. Single agent rituximab remains the best and 
more frequently alternative option to W&W in low tumor 
burden FL (45). In these cases, a short course of rituximab 
with retreatment when required was shown to be equally 
effective but less toxic and less expensive when compared to 
a full induction treatment with rituximab followed by 2 year 
maintenance with the same agent (47). 

Which options are appropriate if systemic 
therapy is required? 

The scientific community has been debating for decades 
what the best choice is among the various chemotherapy 
regimens available for the initial treatment of patients with 
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advanced-stage high tumor burden FL. The discussion was 
only temporarily suspended in the early 2000s, when the 
anti-CD20 monoclonal antibody rituximab became available 
and immunochemotherapy (ICT), the combination 
of rituximab with one or more chemotherapy agents, 
was identified as the undisputed standard for treating 
symptomatic patients with FL (53-58). Soon after ICT was 
identified as standard therapy and the old questions about 
the choice of which chemotherapy add to rituximab came 
back as urgent unmet need. In particular, the debate has 
been centered on the efficacy of anthracycline-containing 
regimens for many years; recently, the availability of the 
novel chemotherapy agent bendamustine has also been 
debated. 

The Italian randomized trial FOLL05 was conducted 
to compare the efficacy of the anthracycline-containing 
regimen, CHOP, and of the use of the purine analogue 
fludarabine combined with mitoxantrone (FM) with a 

reference treatment with CVP, all combined with rituximab. 
The study was first published in 2012, with the update 
published in 2018. Both early and mature results of the trial 
confirmed R-CHOP and R-FM as better regimens than 
R-CVP in terms of PFS (HR for PFS adjusted by FLIPI2 
versus R-CVP was 0.73 for R-CHOP (95% CI: 0.54–0.98; 
P=0.037) and 0.67 for R-FM (95% CI: 0.50–0.91; P=0.009) 
but also showed higher rates of acute and late toxic events 
for patients treated with R-FM compared to R-CHOP. 
Interestingly, the trial was not able to show any difference 
among study treatments in terms of OS, thus confirming 
R-CHOP as the best option for most patients, and R-CVP 
as a suitable choice for older patients or for patients who are 
not good candidates to receive anthracyclines (57,59).

The efficacy of bendamustine in combination with 
rituximab was analyzed by two randomized trials and 
compared with that of R-CHOP or R-CVP. The first 
study, by the German Stil group, showed better efficacy 

Table 3 Available data about Watch-and-Wait in advanced-stage low tumor burden follicular lymphoma patients 

References

Ardeshna et al. (29) Solal-Céligny et al. (46) Ardeshna et al. (45) Nastoupil et al. (44)

Trial Design/total N of 
patients

Phase III, 204 FL 
patients

Prospective observational, 1,093 
patients

Phase III, 469 patients Prospective observational, 
1,754 patients

N of patients in W&W 101 FL 107 187 386

Criteria for W&W Randomly assigned 
and observed until 
progression (BNLI) 

Physician’s choice within 3 months 
from diagnosis 

Randomly assigned 
and observed until 
progression (BNLI)

Physician’s choice

Median time to start 
systemic treatment, years

2.6 4.6 2.3 2.4 

% of untreated patients 19% at 10 years 50% at 3 years 46% at 3 years 38% at 3 years, 10% at 
10 years

Primary endpoint median DFS 7.3 years 4-year FFTF 79% vs. 69%, P=0.13 3-year PFS 36% vs. 
82% P<0.0001

8-year PFS1: 2.4 vs. 4 vs. 
7 yr, P=0.0001

OS (W&W vs. treated) 15-year OS 21% vs. 
22%

5-year OS 87% vs. 87% 3 years OS 94% vs. 
97% (P=0.40)

8-year OS: 74% vs. 67% 
vs. 72%, P=0.77

Histological transformation Not analyzed 3% at 5 years 11% vs. 7% at 8 years 24% vs. 19% at 8 year 

Second malignancies (N of 
patients) 

22 vs. 14 Not analyzed 13 vs. 14 Not analyzed 

FL, follicular lymphoma; W&W, watch-and-wait; BNLI, British National Lymphoma Investigation; OS, overall survival; PFS, progression-free 
survival; FFTF, freedom from treatment failure.
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of R-Bendamustine (R-B) vs. R-CHOP in 513 patients 
with advanced stage treatment-naïve indolent lymphoma, 
including a subset of 279 FL patients. R-B resulted in a 
better PFS (HR: 0.58, PFS 69 vs. 31 months, respectively, 
P<0.0001) and significantly reduced the risk of toxicity, 
grade III-IV neutropenia (29% vs. 69% in favor of RB), 
alopecia, peripheral neuropathy, and stomatitis compared 
with R-CHOP. Regarding OS, the 10-year follow-up did not 
highlight statistically significant differences between the two 
different arms (10-year OS 71% vs. 66% respectively) (56).

The second study, known as the BRIGHT trial, 
compared the R-B regimen with R-CHOP or R-CVP 
combination in previously untreated indolent and Mantle 
cell lymphomas in 314 FL patients. The study met the 
primary endpoint, which was to show non-inferiority of R-B 
vs. R-CHOP/CVP in terms of CR rates, (CR was 31% vs. 
25% in the R-CHOP/CVP and R-B arm, respectively) (58). 
The long term follow up of the study, recently updated, 
confirmed the better PFS rate at 5 years for BR over 
R-CHOP/R-CVP (65.6% vs. 55.8%, P=0.0025). However, 
no significant difference in OS was observed and for the 
safety profile, a higher number of secondary malignancies 
was noted in the BR treatment group (60).

Currently, a simple trial conducted with a head-to-head 
comparison of R-B and R-CHOP regimens on a well-sized 
population of FL patients is lacking, and long-term analyses 
of the available trials have not been able to show any 
difference in terms of OS between treatments. Moreover, 
a direct comparison of the two regimens in specific subsets 
of patients, including cases with an aggressive pathology 
profile (i.e., Grade 3a, high proliferation index, high 
SUV at FDG-PET) or older patients, is not available. 
As shown by the characteristics of patients treated with 
CHOP or bendamustine in the Gallium trial, patients 
treated with CHOP were more frequently characterized 
by worse clinical and prognostic features: 47% were in 
the FLIPI high-risk group (vs. 40% in the bendamustine 
and 35% in the CVP groups) and more frequently had a 
bulky disease (52% vs. 40% vs. 40%, respectively). Patients 
treated with bendamustine were older than those treated 
with CHOP and presented with a major grade of frailty 
[24% with Charlson Comorbidity Index CCI score >1 vs. 
17% (CHOP) and 19% (CVP)] (61). These differences in 
patient characteristics reflect the decision of the treating 
physician and correspond to a perceived, but not clearly 
demonstrated, better profile of CHOP for the treatment of 
young high-risk patients, leaving the use of bendamustine 
to all other subjects (61,62). 

In conclusion, for the frontline therapy of advanced-
stage symptomatic FL, several chemotherapy options are 
available, all of which can be combined with rituximab; 
none has ever been associated with an OS advantage. 
Among the available options, bendamustine has the highest 
consensus, despite the fact that some concerns regarding 
the risk of immunodepression and of late events are still 
debated. Treatment choice should therefore be based on 
several factors including, but not limited to, patient age, 
the presence of comorbidities, the prognostic profile of the 
disease, and the patient’s preferences. 

Is maintenance with anti-CD20 Moab required?

The natural history of FL is characterized by frequent 
relapses and by the progressively reduced possibility of 
achieving deep, prolonged response after each recurrence, 
thus prompting clinical researchers to identify post-
induction maintenance therapies (MT) as a promising 
strategy to prolong the duration of response and to reduce 
the risk of progression. MT was first developed using 
interferon, with promising results, but the success of MT 
was clearly achieved with anti-CD20 monoclonal antibodies 
and was first demonstrated in the relapsed refractory and in 
the frontline settings (47,63,64). 

The PRIMA study provided randomized evidence that 
MT with rituximab could prolong PFS in 1,217 patients 
responding to frontline R-CHOP, RCVP, or RFCM. The 
extended follow-up (median 9 years) confirmed the initial 
results, with a 50% reduction in the risk of progression for 
the MT group compared to observation (10.5 vs. 4 years 
median PFS, respectively, HR: 0.61; P<0.0001). Although 
better PFS was seen across all categories, including age, 
sex, FLIPI score, and in patients achieving both complete 
response (CR) and partial response (PR), no difference 
has yet emerged in terms of OS (80% at 10 years in both 
treatment arms). Conversely, as expected, an increased risk 
of infections has been observed for MT (65-67). 

Based on the results of the PRIMA trial, MT with 
rituximab has been identified as the recommended strategy 
for patients responding to ICT, and MT has been included 
as part of induction therapy in recent clinical trials and 
in novel treatment recommendations (62). Although 
the efficacy of MT is suggested after all available ICT 
regimens, any formal confirmation of the efficacy of MT 
with schemes other than R-CHOP/R-CVP is not currently 
available. This observation mainly applies to the use of MT 
in patients treated with RB regimen (68-70).
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With the availability of different accurate prognostic 
tools, and with the lack of MT effects on OS, an important 
question is whether chemoimmunotherapy followed by MT 
is really needed for all patients with FL. 

The concept of treatment adaptation in FL has not 
yet been extensively studied, but the FOLL12 trial by the 
Fondazione Italiana Linfomi (NCT02063685) was the 
first to use a simple feature like the quality of response 
to induction ICT as a predictive factor (7-9,38,55-59). 
This trial enrolled treatment-naïve FL patients who were 
randomized to receive either a standard therapy of ICT 
followed by MT or a response-adapted strategy that 
used metabolic and molecular response to define post-
induction management. Patients with complete MR were 
only observed and treated with rituximab if they turned 
positive at molecular evaluation [t(14;18) used as molecular 
marker]; instead, patients with partial MR received one 
dose of radioimmunotherapy prior to starting standard MT 
with rituximab. The study was initially designed to confirm 
the non-inferiority of the two strategies in terms of PFS, 
but from the preliminary results on the 802 randomized 
patients, the reference arm showed clearly better results 
than did the response-adapted arm. When interpreting the 
preliminary FOLL12 results, the main comment concerns 
the very high activity of currently available ICT, which 
was confirmed by the observed 88% CR rate and which 
reduced the accuracy of metabolic assessment of response in 
predicting the risk of relapse (27). Like the FOLL12 trial, 
the Petrea trial, which is currently enrolling patients in the 
UK and Australia, will try to assess the efficacy of a slightly 
different response-adapted approach in FL (28). 

Which anti-CD20 monoclonal antibody should be 
combined with chemotherapy?

Of the second generation anti-CD20 monoclonal 
antibodies, obinutuzumab (also known as GA101- G) is 
a humanized type II glycoengineered antibody targeting 
CD20 (71) that has shown superior efficacy as compared 
to rituximab, inducing direct cell death and enhanced 
antibody-dependent cellular cytotoxicity (with less 
complement-dependent cytotoxicity) (72-76). 

The efficacy of the frontline use of the combination 
of obinutuzumab with chemotherapy, followed by 
obinutuzumab maintenance, was compared with standard 
rituximab-based immunochemotherapy plus rituximab 
maintenance in the large phase III randomized Gallium 
trial. The study enrolled 1,202 patients and was sized to 

show an improvement in PFS for patients randomized to 
the obinutuzumab arm. The most recent data, released 
after a median follow-up of 73months, confirmed the 
initial results, which showed that the use of obinutuzumab 
resulted in a significant improvement both in PFS and in 
time to next anti-lymphoma treatment (TTNT), with a 
reduction in the risk of progression of approximately 30% 
for the obinutuzumab arm compared to the rituximab arm 
(The PFS rate was 78.1% vs. 67.2%, respectively, for G vs. 
R, HR: 0.73; 95% CI: 0.59–0.90; P=0.03) and the 4-year 
TTNT was 84% for obinutuzumab arm vs. 76.7% in 
rituximab arm). 

Of note, even though no difference between the study 
arms in terms of OS was observed, the use of obinutuzumab 
was also associated with a 44% reduction in the risk of 
disease progression within 24 months (POD24) (12.5% vs. 
18.9% in the G vs. R arms, respectively) (9).

Preplanned subgroup analyses of chemotherapy regimen 
and of FLIPI risk groups revealed that G-based ICT was 
more effective than R-based ICT, the only exception being 
in low-risk FLIPI subjects (0–1 risk factors) (9,62). The 
greater efficacy of obinutuzumab was also observed for all 
the chemotherapy regimens used in the trial, including 
CHOP, CVP, or bendamustine. 

Regarding the Gallium trial’s safety profile analysis, 
patients who received obinutuzumab were more likely to 
experience grade >3 adverse events and serious adverse 
events than those treated with rituximab (79% vs. 71% 
and 48% vs. 42%, respectively). In detail, higher rates 
of neutropenia and infection rates with G [Grades 3 to  
5 adverse events (74.6% vs. 67.8%) and serious adverse 
events (46.1% vs. 39.9%)].

Of note a post hoc analysis of the GALLIUM trial 
showed that patients receiving bendamustine induction had 
a higher number of acute and late toxicities, regardless of 
the monoclonal antibody used (61).

The Gallium results, and in particular the estimated 80% 
rate of PFS at 3 years for patients treated with obinutuzumab, 
are the best ever achieved with immunochemotherapy 
in the frontline treatment of advanced-stage high tumor 
burden patients, thereby prompting several national health 
systems to approve the use of the drug in all patients, with 
the exclusion of low-risk subjects in some countries. The 
lack of a benefit of G vs. R in terms of OS and the higher 
frequency of adverse events associated with the former, in 
particular when combined with bendamustine, leave the 
choice of whether to use systemic immunochemotherapy to 
the treating physician (3).
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Will chemotherapy-free treatment replace 
immunochemotherapy? 

FL is an excellent disease model to develop and evaluate 
therapeutic approaches that do not require the use of 
chemotherapeutic agents due to its long natural history 
and to its high sensitivity to chemotherapy-free agents, 
including anti-CD20 monoclonal antibodies and new 
targeted agents. 

The activity of single-agent rituximab in patients 
with limited stage and low tumor burden FL has already 
been discussed. The first study to assess the efficacy of 
treating advanced-stage high tumor burden FL with a 
chemotherapy-free approach were conducted by Ghielmini 
et al., who compared short vs. prolonged use of rituximab 
(4 vs. 8 doses) in treatment-naïve and in relapsed refractory 
patients (62,77). At a median follow-up of 9.5 years, the 
study showed that the median event-free survival (EFS) was 
13 months for the short and 24 months for the prolonged 
exposure groups (P<0.001). Of previously untreated 
patients receiving maintenance, 45% were still without 
any events at 8 years. No long-term toxicity potentially 
due to rituximab was observed (69,70). The rituximab-
based chemotherapy-free approach was further studied 
in a subsequent randomized study by the SAKK and the 
Nordic group, which compared 8 doses of rituximab with 
a longer treatment with the same agent for up to 5 years 
(78-80). This second trial was not able to demonstrate the 
superiority of the prolonged use of rituximab in terms of the 
primary study endpoint (EFS), but it did confirm that for 
the 40% of patients who responded to an initial treatment 
with rituximab, chemotherapy-free treatment was associated 
with an excellent median PFS (7.4 vs. 3.5 years, respectively; 
P=0.04). 

Rituximab monotherapy has never been compared with 
immunochemotherapy treatment, but in a retrospective 
analysis by the Nordic group, the 10- and 15-year OS rate 
for FL patients initially treated with rituximab after random 
assignment was 75% and 65%, without any difference 
compared to immunochemotherapy (81). 

Deeper insight into the biological landscape of the 
disease has laid the foundation for the identification of new 
chemotherapy-free agents targeting intracellular pathways, 
the cell surface, and the microenvironment. In particular, 
knowledge of a distinctive tumor microenvironment 
and related immune dysfunction associated with FL has 
contributed to the promotion of novel combinations, such 
as rituximab plus lenalidomide (R2) (82-84). 

Two randomized trials have identified R2 as a promising 
treatment and have compared it with R monotherapy 
(SAKK35-10) or with immunochemotherapy. In the first, 
a phase II randomized trial, 154 untreated FL patients in 
need of therapy were randomly assigned to rituximab or 
rituximab plus lenalidomide. After a median follow-up of 
4 years, the combination arm showed better control of 
the disease, with a significantly higher 30-month CR/Cru 
(42% vs. 19%), and longer PFS and TTNT. The OS rate 
was excellent in both arms (more than 90%), with more 
frequent grade 3–4 adverse events in the lenalidomide arm, 
as expected (85).

The Relevance study was designed as a randomized 
phase III trial to demonstrate the greater efficacy of R2 as 
a frontline treatment compared with standard ICT. The 
study enrolled 1030 previously untreated FL patients in 
need of treatment according to the GELF criteria. The 
study was not able to demonstrate superior efficacy of R2 
over standard chemoimmunotherapy as it failed to meet 
the primary endpoint of superior CR and PFS. At a median 
follow-up of 37.9 months, the interim 3-year rate of PFS 
was 77% (95% CI: 72–80%) and 78% (95% CI: 74–82%), 
for R2 and R-Chemo, respectively. As expected, the two 
groups had different safety profiles: a higher percentage of 
patients in the rituximab-chemotherapy group had grade 
3 or 4 neutropenia (32% vs. 50%) and febrile neutropenia 
of any grade (2% vs. 7%), and a higher percentage of 
patients in the rituximab-lenalidomide group had grade 3 or  
4 cutaneous reactions (7% vs. 1%) (64).

The efficacy results are consistent with 3-year rates of 
PFS of 73% and 75% in the robust, previously reported 
results of the Gallium and PRIMA trials. Moreover, a 
similar rate of histologic transformation was observed in the 
two cohorts, less than 1% per year (59).

In addition, in a very recent subanalysis of the Relevance 
trial, R2 showed a high rate of molecular response that 
was similar to that of R-Chemo after only 6 months of 
treatment (86).

This similar efficacy and favorable tolerability make the 
R2 regimen a potential new approach to treating FL in the 
first-line setting for some patients, especially those wishing 
to avoid hematologic toxicity. Recently Nastoupil et al., 
conducted a phase II study in 90 previously untreated high 
tumor burden FL patients who received a combination of 
Obinutuzumab and Lenalidomide for a total of 6 cycles. 
With a median follow-up of 25 months, 87% achieved a CR 
as first response and the estimated 2-year PFS was 96%. 
This novel combination had a favourable and manageable 
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Figure 2 Comparison of 3 years progression-free survival for advanced symptomatic follicular lymphoma patients in recent trials. The 
study-weights for fixed and random effects were calculated using inverse-variance weighting described in the original publications: 
(27,57,62,64,67).

toxicity profile similar to that observed for R2. If these results 
will be confirmed with more patients and longer follow up 
the combination of Obinutuzumab and lenalidomide might 
become a promising option to further develop a chemo-free 
management of treatment naïve FL (87).

In conclusion, there is a strong argument in favor of 
opting for chemotherapy-free management in FL, including 
for previously untreated patients. Available chemotherapy-
free options are mainly based on the use of rituximab alone 
or in combination with lenalidomide; currently, there is a 
suggestion that chemotherapy-free treatment has similar 
efficacy compared to the ICT available. Several questions 
still need to be answered to modify the current approach 
to previously untreated FL patients, regarding long-term 
results, salvageability of relapsed patients, and the activity of 
the chemotherapy-free option in specific groups of patients, 
including but not limited to young vs. old patients and 
histologic grade 1–2 vs. 3a.

Conclusions

In conclusion, FL is a complex neoplasm of the immune 
system, with a long natural history and a high sensitivity 
to the several available treatments. The choice of front-
line treatment in FL is straightforward in many patients. 
Nevertheless, it is always a critical decision as physicians 
should carefully balance the intensity of the therapeutic 

intervention with the patient’s real need of therapy. Despite 
the fact that FL is still considered an incurable disease, a 
growing proportion of patients are expected to receive only 
one line of therapy in their lifetime, as time to progression 
can be long enough to compete with the natural course of 
life. In the context of relapsing patients requiring additional 
lines of therapy, the choice of initial treatment is equally 
relevant due to the possibility of acting on additional events 
related to the lymphoma (i.e., histologic transformation, 
chemoresistance) or related to the patient (chronic 
immunosuppression, cardiac toxicity, organ disfunction), 
thereby granting the patients the best chance of a long life. 
In all cases therapeutic decision in FL should always be 
based on a strong knowledge of the biology and pathology 
of the disease, about available therapies, and about the 
patient’s medical and social conditions and personal wishes.

More therapeutic options for the management of FL are 
expected in the next few years. However, given the current 
general approaches to FL patients (Figure 1), further 
improvement in survival endpoints is unlikely for the first-
lines of therapy, considering the excellent results achieved 
with the most recent studies (46,62) in terms of disease 
control and survival (Figure 2). In this context clinical 
research should start to focus on additional endpoints that 
are relevant for a disease with a long natural history and 
should include the long-term safety profile of therapy and 
patients’ perspective. Moreover, it is time to move FL 
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into the field of personalized medicine. To do so, reliable 
prognostic tools should be identified and validated and 
be accurate enough to identify the different needs of each 
patient at the time of diagnosis. 
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