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Abstract
The overall prognosis of patients with follicular lymphoma has substantially improved over the last decades with a 10-year overall
survival of around 80% for the majority of patients. However, for most patients follicular lymphoma it is still a relapsing and remitting
disease. Furthermore, certain subsets of patients still have much shorter survival. Currently, there is no established standard how to
treat high-risk follicular lymphoma. With advances in the understanding of the biology and pathogenesis of B cell malignancies, a
plethora of new compounds have been investigated in FL. These compounds have the potential to increase efficacy if added to
current regimens or even replace them. The implementation of these compounds in treatment algorithms is another unsolved issue.
This overview highlights major controversies in the treatment of follicular lymphoma and discusses the most recent and relevant
clinical trials.
Introduction overall survival (OS) of more than 90% and a median OS
Follicular lymphoma (FL) is the second most common non-
Hodgkin’s lymphoma (NHL) in the Western world, representing
20% to 30% of all NHL cases and an annual incidence of 5/
100,000.1,2 It is genetically characterized by an upregulation of B-
cell lymphoma 2 (BCL2) of the originated B cell, which develops
via the t(14;18) translocation to a proliferating clone.3 Patients
usually presents with advanced and incurable disease; however,
in the past 10 to 15 years, the introduction of new treatment
approaches have remarkable improved the overall outcome of
follicular lymphoma grade I-IIIa. Nowadays, there is a 5-year
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approaching 20 years, making FL a chronic disease for the
majority of patients.4,5 Despite these improvements, the major
cause of death for patients with FL remains the lymphoma with a
cumulative incidence of 10.3% at 10 years, followed by
treatment-related mortality (3.0%).6 Certain subgroups still
have a poor prognosis, and the optimal therapeutic approach in
first line and relapsing disease is still a matter of debate. Major
open questions in the treatment of FL are summarized in Table 1.

First-line treatment

Stage I/II limited disease

Less than 20% of patients with FL are diagnosed with stage I/II
disease, and the vast majority of these patients are treated out of
the setting of a clinical trial. The reason for this is not only the
limited number of patients with localized FL but also that it is
considered as curable and often treated with radiotherapy alone
(usually as involved field radiation therapy (IFRT)), making it less
incentive for research. Recommended doses are in the range of 20
to 25 Gy, since higher doses failed to show improved efficacy.7

More important, in a recent analysis 5-year freedom from
progression (FFP) was 74.1% for stage I but only 49.1% for stage
II.8 These results may raise the question if radiotherapy alone
reflects the best approach for all patients with limited disease.
Furthermore, not all patients with early-stage FL receive
radiotherapy, despite recommendation in international guide-
lines.9 The National Cancer Database documented a 13%
decrease in the use of radiotherapy from 37% in 1999 to 24% in
2012.10 This is congruent with data from the National
LymphoCare Study, a multicenter, prospective cohort trial,
which reported radiotherapy as single treatment modality in 23%
of patients, whereas 53% of patients received some form of
systemic therapy, including 28% who received rituximab plus
chemotherapy, 12% who received rituximab alone, and 13%
who received radiation and chemotherapy.11,12 In a phase II trial
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Table 1

Major Questions for Clinical Trials in Follicular Lymphoma.

Clinical Situation Open Questions

Stage I/II
First-line

Is “watch & wait” a possible option?
Is radiotherapy alone the best approach for all patients?

Stage III/IV
First-line

What is the best chemotherapy backbone?
Which CD20 antibody should be selected?
What is the role of maintenance therapy?
Is chemotherapy-free treatment an option?
Is it possible to prevent early relapses?
Is an individualized therapy possible?

Early relapse patients
Refractory patients

What is the role of stem cell transplantation (auto/allo)?
What is the role of new compounds?

Late relapse patients
Multiple relapses

Is it possible to repeat standard immunochemotherapy?
What is the role of stem cell transplantation (auto/allo)?

What is the role of CAR T cell therapy?
What is the role of new compounds?
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combining IFRTwith multiagent chemotherapy, the 10-year time
to treatment failure (TTF) was 76% with an overall survival of
80%, which was superior to historical IFRT outcomes.13 In a
recently published trial, 150 patients with stage I/II FL were
randomized to either radiotherapy alone (30 Gy involved field) or
to radiotherapy followed by six cycles of cyclophosphamide,
vincristine, and prednisolone (CVP).14 A total of 31/75 patients
received rituximab plus CVP. Progression-free survival (PFS)
after 10 years was 59% with chemotherapy compared to 41%
with radiotherapy alone. Adding rituximab to CVP, PFS further
increased compared to radiotherapy alone (hazard ratio, 0.26;
95% CI, 0.07 to 0.97; p=0.045). Fewer involved regions and
PET staging were associated with better PFS. However, OS was
around 90% at 10 years with no significant differences between
both arms. Toxicities were higher with the use of chemotherapy.
In a multicenter study, two consecutive cohorts with a total of

94 patients with stage I/II FL, application of 4 cycles of rituximab
before IFRT (group 2) was compared to IFRT alone (group 1).15

The 10-year PFS was significantly longer with the use of
rituximab (64.4% vs 50.7%), but there was no effect on OS. In
the GermanMIR study, 58 patients with early stage FL received 8
cycles of rituximab plus IFRT.16 PFS and OS at 5 years were 78%
and 96% with a favorable toxicity profile.
It is not possible to draw a final conclusion on the best

treatment approach in stage I/II follicular lymphoma. However,
IFRT is well tolerated, and following adequate staging it achieves
local lymphoma control and offers the possibility of cure for at
least a portion of patients. Therefore, it is difficult to understand
that a significant number of patients is deprived of IFRT.
However, if patients will really benefit by adding rituximab or
even chemotherapy to IFRT remains an open question.
Stage IIII/IV advanced disease

There is an overall agreement that a curative treatment in stage
III/IV Fl is not established yet and that not all patients with stage
III/IV FL will need immediate therapy. The decision to start or
withhold treatment is mainly based on the occurrence of clinical
symptoms and other signs of high tumor burden, as summarized
in the GELF/BNLI cirteria.17,18 However, there is an increasing
discussion about the role of so called “active surveillance” in
asymptomatic patients. It is still unclear if transformation could
be prevented by early treatment initiation. In this context,
2

evidence suggests that baseline metabolic tumor volume (MTV)
measured by positron emission tomography (PET) may predict
PFS in patients with FL. In a very recent analysis, a correlation
between baseline PET-derived MTV and outcome could not be
demonstrated.19

In symptomatic patients with slow disease progression or in
very old or comorbid patients, single agent rituximab might be a
therapeutic option. Using rituximab alone, an event-free survival
(EFS) of three to five years has been reported.20 However, in most
patients requiring therapy, the combination of CD20 antibody
and chemotherapy has become standard of care. Rituximab has
been used for nearly two decades as CD20 antibody (and was
initially approved for relapsed patients). Since 2017, Obinutu-
zumab is also approved in combination with chemotherapy in
first-line FL. This compound is a type II CD20 antibody with a
greater antibody-dependent cytotoxicity and direct apoptosis
compared to rituximab.21,22 As chemotherapy backbone, most
centers use bendamustine, CHOP (cyclophosphamide, vincris-
tine, doxorubicin, prednisone), CVP, or, more and more rarely,
FC(M) (fludarabine, cyclophosphamide, mitoxantrone). CHOP
has been available since 1976 for the treatment of lymphomas,
and its efficacy was impressively increased with the addition of
rituximab (R-CHOP).23 In a randomized trial conducted by the
Fondazione Italiana Linformi R-CHOP and R-FM were superior
to R-CVP in terms of 8-year PFS (49% vs 52% vs 42%), but with
no significant differences in OS.24 The authors observed a higher
risk of dying as a result of causes unrelated to lymphoma
progression with R-FM vs R-CVP. Furthermore, patients initially
treated with R-CVP had a higher risk of lymphoma progression
compared with those receiving R-CHOP, as well as a higher risk
of requiring additional therapy. Based on these results, R-FM is
used less frequently in FL, while R-CVP is often reserved to older
or less fit patient populations.
The first time that R-CHOP was really challenged was in the

STiL NHL 1-2003 trial which compared R-CHOP with
bendamustine/rituximab (BR) without maintenance in a pro-
spective, randomized fashion.25 In this study in a total of 535
patients, at a median follow-up of 45 months BR showed a
significant better median PFS compared to R-CHOP (69.5
months vs 21.2 months; hazard ratio 0.58, 95% CI 0.44–0.74;
p<0.0001). The 10-year update was recently presented, which
confirms a significant improvement regarding the time to next
treatment for BR.26 Furthermore, BR was less toxic than R-
CHOP. Similar results were reported in the BRIGHT study,
which compared BR with either R-CHOP or R-CVP as first-line
treatment of FL and mantle-cell lymphoma (MCL).27 At 5 years,
PFS was 65.5% in the BR treatment group and 55.8% in the R-
CHOP/R-CVP group (hazard ratio 0.61, 95% CI 0.45–0.85; p=
0.0025). There was no significant effect on OS between both
groups. Safety profile was as expected with a higher number of
secondary malignancies and infections in the BR treatment
group. Overall, based on the better disease control using BR, the
authors recommended BR as first-line treatment option in FL. In
the GALLIUM trial in patients with untreated FL, obinutuzumab
was combined with chemotherapy (CHOP, bendamustine, or
CVP) and compared in a randomized, prospective fashion to
rituximab plus chemotherapy, followed by maintenance in both
arms.28 In this important study in 1202 patients, the estimated
three-year rate of PFS was 80% for obinutuzumab plus
chemotherapy and 73.3% for rituximab plus chemotherapy
(hazard ratio 0.66, 95% CI 0.51–0.85; p=0.0012). The same
effect was also seen after a follow-up of almost 5 years.29

However, there was no effect on OS. The advantage of using
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Obinutuzumab compared to rituximab was independent of the
selected chemotherapy, although the trial was not powered to
show this difference.30 Furthermore, there was also a significant
higher number of patients achieving minimal residual disease
negativity with Obinutuzumab, which may explain the improved
PFS.31 Adverse events, particular infusion-related events and
neutropenia, were higher with obinutuzumab but manageable.
According to chemotherapy, grade 3 to 5 adverse events, mainly
cytopenias, were most frequent in patients treated with CHOP,
whereas grade 3 to 5 infections and secondary malignancies
were most frequent with bendamustine. These side effects of
bendamustine have not been reported before and are explainable
by the T cell suppression of bendamustine. Based on these data
the use of bendamustine is discussed controversial, as part of
induction therapy as well as maintenance.
In summary, at this time bendamustine or CHOP may be used

as chemotherapy backbone in frontline FL. However, in rapidly
growing FL or in patients with elevated LDH, CHOP may be the
preferred treatment. Using bendamustine, investigors should be
aware of possible side effects. Anti-infectious prophylaxis
with cotrimoxazole should be considered. Obinutuzumab offers
significant advantages compared to rituximab in terms of disease
control.
Maintenance therapy

There is still an ongoing discussion about the role of maintenance
in FL. In the PRIMA trial, a total of 1018 patients received
rituximab maintenance vs observation following initial therapy
with R-CHOP, R-CVP, or R-FCM.32 PFS was significantly
prolonged with rituximab maintenance. After nine years of
follow-up, median PFS was 10.5 years in the rituximab
maintenance arm vs 4.1 years in the observation arm (hazard
ratio 0.61, 95% CI 0.52–0.73; p<0.001).33 However, there was
no effect onOS. These results were confirmed by another study.35

The RESORT trial sought to determine how to maximize the
long-term benefit of using rituximab. This study enrolled 289
patients with low-tumor FL. Re-treatment with rituximab at each
disease progression was compared to scheduled maintenance
rituximab after single-agent rituximab.36 With a median follow-
up of 4.5 years, median TTF was 3.9 years for patients receiving
rituximab re-treatment and 4.3 years for those receiving
maintenance (p=0.54). The median doses of rituximab were 4
for re-treatment vs 18 for maintenance and the authors concluded
that there was no benefit to rituximab maintainance over re-
treatment. The Swiss Group for Clinical Cancer Research
(SAKK) performed a trial randomizing 207 patients after four
doses of rituximab to receive 8 months of rituximab maintenance
vs 5 years of rituximab maintenance.20 It could be demonstrated
that long-term rituximab maintenance therapy did not improve
EFS or OS but was associated with increased toxicity. In the
GALIUM trial, patients with bendamustine had a higher risk of
dying compared to CHOP or CVP, independently of the CD20
antibody.28 Many of these events occurred during the mainte-
nance phase, which may be due to the T cell suppression by
bendamustine, which has also been reported also by other
investigators. Given the fact that maintenance therapy has not
shown prolonged OS yet but may be associated with increased
risk of side effects, especially after the use of bendamustine, the
role of maintenance in FL is at least questionable and requires
further evaluation.
Since several years, investigators are confronted with a

plethora of new compounds selectively targeting the cell surface,
3

intracellular pathways and/or the microenvironment, which
promise to be effective in FL (an overview is presented in Table 2).
Most of these compounds are used in the relapsed or refractory
situation, but there is also a discussion of the role of
chemotherapy-free therapy in first line. The combination of
rituximab and lenalidomide (R2) demonstrated promising
efficacy in a phase II trial in untreated FL,37 andwas consequently
evaluated in a randomized phase III RELEVANCE trial.38 In this
study, R2 was compared to rituximab plus chemotherapy, both
followed by maintenance therapy, in untreated FL. A total of
1030 patients were enrolled. There was no difference in the
response rate, 3-year PFS or 3-year OS between both arms. A
higher percentage of patients receiving chemotherapy had grade 3
or 4 neutropenia and febrile neutropenia, whereas a higher
percentage of patients receiving R2 had grade 3 or 4 cutaneous
reactions. Although R2 failed to demonstrate superiority over
standard immunochemotherapy and will not replace rituximab
chemotherapy as first-line standard, this trial documents
equivalence between immunochemotherapy and chemothera-
py-free approach.
Relapsed follicular lymphoma

Early relapsed patients

There is an increasing understanding that the duration of
response after first-line treatment greatly influenced overall
prognosis. The National LymphoCare Study identified a group of
19% of patients who had early progression 2 years or less after
initial immunochemotherapy (POD24 patients).5 Five-year OS
was 50% in the POD24 group compared to 90% in patients
without early relapse. In a detailed analysis the following risk
factors were associated with increased risk of progression or
death before 24 months: male gender, ECOG ≥2, high-risk
Follicular Lymphoma International Prognostic Index, or baseline
ß-2 microglobuline ≥ 3mg/l.39 Factors associated with favorable
outcome were achieving a CR and exposure to rituximab and/or
anthracyclines. Furthermore, the regimen used as first-line
therapy may influence the prognostic impact for OS of
POD24. For example, the hazard ratio is 3.12 after rituximab
or rituximab plus lenalidomide therapy but 6.44 following
immunochemotherapy and antibody maintenance.5,40

Based on these results, treatment approaches have to be
different for early relapsed patients compared to patients with
late relapse, and several ongoing clinical trials are focusing on this
point. Two essential questions are arising: What is the role of
hematopoietic stem cell transplantation in this setting? And what
is the best treatment approach for patients not fit enough for
intensive regimens?
In a comprehensive analysis of two randomized trials from

the German LowGrade Lymphoma StudyGroup, a total of 113
patients with POD24 received either salvage therapy including
high-dose therapy followed by autologous stem cell transplan-
tation (ASCT) or a transplant-free approach.41 The authors
found a significant survival benefit associated with POD24with
a 5-year PFS for ASCT vs no transplant of 51% vs 19% (hazard
ratio 0.38, 95% CI 0.24–0.62; p<0.0001) and a 5-year OS of
77% vs 59% (hazard ratio 0.54, 95%CI 0.30–0.95; p=0.031).
In another analysis be the National LymphoCare Study and the
Center for International Blood and Morrow Transplant
Research (CIBMTR), 175 POD24 patients receiving ASCT
were compared to 174 POD24-patients receiving non-ASCT.42

There was no difference in 5-year OS (ASCT, 67%; non-ASCT,
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Table 2

Selection of Chemotherapy-Free Treatment Approaches in Relapsed Follicular Lymphoma.

Agent Target Clinical Study N Response Durability Reference

Rituximab CD20 Phase II 57 ORR 40%
CR 11%

Median TTP 17.8 months Davis 200055

Obinutuzumab CD20 Phase II 40 ORR 55%
CR 9%

Median PFS 11.9 months Salles 201367

Ofatumumab CD20 Phase II 116 ORR 11% Median PFS 6 months Czuczman 201268

Polatuzumab Vedotin CD79b Phase II
+rituximab

45 ORR 73%
CR 33%

1-year PFS 63% Advani 201569

Blinatumumab CD3/CD19 Phase II 15 ORR 80%
CR 40%

>20 months PFS 40% Goebeler 201670

Idelalisib PI3Kd Phase II 125 ORR 57%
CR 6%

Median PFS 11 months Gopal 201456

Duvelisib PI3Kdg Phase II 129 ORR 47.3% Median PFS 9.5 months Flinn 201959

Copanlisib PI3Kad Phase II 104 ORR 59%
CR 20%

Median PFS 12.5 months Dreyling 201860

Umbralisib PI3Kd
Casein kinase-1e

Phase I, R/R 17 ORR 53%
CR 12%

Median PFS 16 months Burris 201871

Ibrutinib BTK Phase II 110 ORR 21%
CR 11%

Median PFS 4.6 months Gopal 201861

Acalabrutinib BTK Phase Ib 12 ORR 33% Not reached Fowler 201872

Venetoclax BCL-2 Phase II
+rituximab

52 ORR 35%
CR 17%

1.5-year PFS 27% Zinzani 201864

Entospletinib Syk Phase II 41 ORR 13% Median PFS 5.5 months Sharman 201573

Bortezomib Proteasom Phase II +rituximab 45 ORR 64% 5-year PFS 34% Bari 201774

Temsirolimus MTOR Phase II 39 ORR 54%
CR 26%

Median PFS 12.7 months Smith 201075

Tazemetostat EZH2 Phase II, R/R 82 Mutated (n=28):
ORR 71%

Wildtype (n=54):
ORR 33%

Mutated:
Median PFS>49 weeks

Wildtype:
Median PFS>30 weeks

Morschhauser 201876

Lenalidomide “Immuno-modulation” Phase III
+rituximab

358 ORR 78%
CR 34%

Median PFS 39.4 months Leonard 201954

CC-122 Cereblon Phase Ib
+ Obinutuzumab

45 ORR 69%
CR 44%

Median PFS 21.2 months Michot 201877

Nivolumab PD-1 Phase Ib, R/R 10 ORR 40%
CR 10%

23-month PFS 75% Lesokhin 201678

Pembrolizumab PD-1 Phase II, R/R, +rituximab 15 ORR 80%
CR 60%

- Nastoupil 201779

BCL= B-cell lymphoma; BTK= bruton’s tyrosine kinase; CR= complete remission; EZH= enhancer of zeste homolog; MTOR=mammalian target of rapamycin; ORR= overall response rate; PD= programmed
cell death PFS = progression-free survival; PI3K = phosphoinositide 3-kinase; Syk = spleen tyrosine kinase; TTP = time to progression.
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60%; p=0.16). It is important to mention that among patients
with ASCT, transplantation was not always performed at first
relapse but after amedian of 2 previous therapies. However, in a
subgroup analysis in 123 patients receiving ASCT in the first
year after treatment failure, 5-year OS with ASCT was 73%
compared to 60% in patients without ASCT (p=0.05). On
multivariate analysis, early use of ASCT was associated with
significantly reduced mortality (hazard ratio 0.63, 95% CI
0.42–0.94; p=0.02). Therefore, salvage treatment with ASCT
is strongly recommended in POD24 patients if possible.
The role of allogeneic stem cell transplantation (alloSCT) is

much more controversial in FL, and there are only very limited
data on alloSCT in POD24 patients. In 2013, the European
Society for Blood and Marrow Transplantation (EBMT)
published a consensus project summarizing indication for
hematopoietic stem cell transplantation in patients with FL.43

Allo-SCT with preferable reduced conditioning should be
considered at relapse after ASCT. However, the EBMT group
did not reach a consensus in which situation an alloSCT should
be preferred over ASCT. In an analysis of EBMT data and
CIBMTR data, the 3-year OS following allogeneic transplanta-
4

tion was 66%; however, the transplant-related mortality
remains high at 25% at three years.44 The CIBMTR retrospec-
tively compared alloSCTwith ASCT in POD24 patients.45With a
median follow-up of 69 to 73 months, the adjusted probability of
5-year OS was significantly higher after ASCT (70%; n=240) or
matched sibling donor alloSCT (73%; n=105) vs matched
unrelated donor alloSCT (49%; n=95; p=0.0008). The 5-year
adjusted probability of non-relapsed mortality was significantly
lower for ASCT (5%) vs matched sibling donor (17%) or
matched unrelated donor alloSCT (33%; p<0.0001). The role of
alloSCT, given the early mortality, needs to be reevaluated in the
light of newer treatment options. At this time, it is an option only
for patients precluding use of ASCT (eg, with intensive bone
marrow involvement) or after failed ASCT.
What will be the best approach to POD24 patients not suitable

for any kind of transplantation? As reported by the LymphoCare
study, standard immunochemotherapy is of limited efficacy. The
phosphatidylinositol 3-kinase (PI3K)-inhibitor idelalisib has
marked approval in multiple relapsed FL. Furthermore, idelalisib
also showed antitumor activity in patients with high-risk FL
relapsing within 24 months after initial immunochemotherapy.46
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A total of 22/37 (59,4%) patients achieved a ≥50% decrease in
the lymphoma mass. The median PFS was 11,1 months
with no significant differences between “early-early” relapse
patients (progressing in �12 months) and “late-early” relapse
patients (progressing 12–24 months). These data clearly
demonstrate the activity of idelalisib in POD24. Copanlisib,
another PI3K-inhibitor, achieved a median PFS of 11.3 months
in 93 POD24 patients.47 In a subgroup analysis of the
AUGMENT trial (see below), 56 relapsed patients receiving
R2 were identified as POD24.48 These patients had an ORR of
80%, with 30% CR and a median PFS of 30.4 months. In the
MAGNIFY trial, R2 was also used in relapsed and refractory
FL.49 The ORR of 370 patients was 74%, with 46% CR.
Importantly, patients who were double refractory to both
rituximab and alkylating agents achieved a median PFS of
15,5 months.50 POD24 patients had a median PFS of 23 months.
PFS after one year was comparable for patients with less than two
lines of previous therapies compared to patients with two ormore
lines of prior therapies.51 These data also demonstrate the
efficacy of R2 in POD24 patients.
Since the vast majority of patients with POD24 are closely after

rituximab treatment or even during rituximab maintenance,
refractoriness to rituximab could be assumed in a subset of these.
In the randomized GADOLIN trial, the anti-CD20 antibody
obinutuzumab plus bendamustine followed by obinotuzumab
maintenance was compared with bendamustine alone – without
maintenance - in relapsed patients who were refractory to
rituximab.52 Median PFS was significantly longer in the
obinutuzumab/bendamustine arm (25.8 months) than in the
bendamustine arm (14.1 months), with a hazard ratio for
progression or death of 0.57 (95% CI 0.44–0.73; p<0.001). A
treatment benefit was also seen for OS (hazard ratio 0.67, 95%
CI 0.47–0.96; p=0.0269). Based on these results, obinutuzumab
was approved for rituximab-refractory FL. In the GALLIUM
trial, the use of obinutuzumab plus chemotherapy reduced the
risk for POD24 compared to rituximab plus chemotherapy by
46%.53

Unfortunately, it is too early to give a final recommendation
how to treat POD24 patients out of the transplant setting, but
new compounds or chemotherapy-free combination could
become an option and warrants further studies. In future,
the treatment of patients with intermediate-early progresses (24–
48months) might also be challenging, since most of these patients
will be rituximab refractory.
Late relapsed and multiple relapsed patients

The overall outcome for FL has impressively improved over the
past few decades, and the majority of patients can anticipate a
normal life expectancy, with an expected PFS after first-line
therapy of up to 10 years.4,34 However, the relapsing nature of
the disease necessitates serial treatment. ASCT is not recom-
mended in first relapse outside POD24.43 In symptomatic
patients with low tumor burden, rituximab monotherapy may
be applied. For patients with low-risk profile and for those
for whom conventional chemptherapies are not feasible,
radioimmunotherapy offers an therapeutic option.9 In the
vast majority of patients, investigators select immunochemo-
therapy as the appropriate treatment. However, new com-
pounds are beginning to change the therapeutic landscape
especially in multiple relapsed patients. Clinical trials in late
relapsed should focus not only on efficacy but also on reducing
toxicities.
5

The combination of lenalidomide and rituximab (R ) shows
promising results both in first-line and early relapse patients as
mentioned above but also in patients with late relapses and
refractory FL. In the phase III, multicenter, randomized
AUGMENT trail, R2 was compared to rituximab and placebo
in indolent lymphoma patients.54 Of 358 patients enrolled, 82%
had FL. The median number of prior therapies was one; however,
24% of patients had three or more systemic therapies. POD24
was seen in 33% of patients. PFS was significantly improved for
R2 vs rituximab plus placebo, with a hazard ratio of 0.46 (95%
CI 0.34–0.62; p<0.001) and median duration of 39.4 months
(95% CI 22.9 months to not reached) vs 14.1 months (95% CI
11.4–16.7 months), respectively. Estimated 2-year survival in the
R2 arm was 93% (95% CI 87%–96%) vs 87% (95% CI 81%-
92%) in the placebo plus rituximab arm. The safety profile was
acceptable, though with significantly more infections, neutrope-
nia, and cutaneous reactions using R2. Nevertheless, based on
these results, market approval of R2 in relapsed FL has been
granted in the US and is expected soon in Europe.
What can we learn from the AUGMENT trial? R2 is more

effective compared to rituximab alone, what is not surprising. It is
an excellent choice for patients who are refractory to
chemotherapy or for patients with high tumor burden. However,
rituximab monotherapy is also effective, as also shown by
others,55 and remains a treatment options in comorbid patients
or in patients with low tumor burden. Furthermore, since
crossover was not allowed, we do not know if a R followed by R2

approach would be preferred with less toxicity than initial
treatment with R2.
PI3K-inhibotors are a group of compounds with high activity

in FL. Idelalisib is an inhibitor of the d isoform of the PI3K.
Approval was based on a phase II study, which showed a median
PFS of 11 months and a median OS of 20.3 months in 125
patients with indolent lymphomas refractory to both alkylators
and rituximab, 72 of them with FL.56 Patients had a median of
four previous therapies. These results were recently approved by
data from the British compassionate use program for idelalisib.57

However, investigators need to be aware of side effects. The most
common adverse events reported were fatigue, diarrhea, nausea,
rash, chills, and pyrexia, whereas the most frequent grade 3 and
grade 4 adverse events were diarrhea, pneumonitis, and elevation
of liver enzymes.58 Reports of deaths because of opportunistic
infections with Pneumocystis jirovecii and CMV reactivation
halted phase III studies with idelalisib,58 but with appropriate
prophylaxis using cotrimoxazole and regularly CMV monitor-
ing, idelalisib remains a clear treatment option.
There are further PI3K-Inhibitors that have been tested in

phase II trials. Duvelisib, orally available, blocks the d and g
isoforms of the PI3K. In the DYNAMO-trial, 129 patients with
indolent lymphoma (83 of them with FL) refractory to rituximab
and chemotherapy or radioimmunotherapy and with a median of
three previous therapies achieved an ORR of 47.3%.59 The
median PFS was 9.5 months and the median OS was 28.9
months. Duvelisib had a manageable safety profile. Most
common grade III/IV adverse events were transient cytopenias
and diarrhea.
Copanlisib is an intravenously available PI3K inhibitor

blocking the a and d isoforms of the PI3K. In the phase II
CHRONOS-1 study of 142 patients (104 with FL), copanlisib
showed an ORR of 61% with 17% CR.60 The median PFS was
12.5 months, the median OS was 42.6 months. Most frequent
adverse events were transient hyperglycemia and hypertension
with no evidence of worsening for patients treated long-term.

http://www.hemaspherejournal.com


2. Mounier M, Bossard N, Remontet L, et al. Changes in dynamics of

K. Hübel et al. Controversies in Follicular Lymphoma
Copanlisib has less severe toxicities compared to idelalisib, and
received FDA approval for relapsed FL.
Ibrutinib is an orally available BTK-Inhibitor with high activity

especially in chronic lymphocytic leukemia and mantle cell
lymphoma. In the DAWN trial, ibrutinib was used as single agent
in relapsed FL refractory to chemotherapy.61 A total of 110 patients
had a median of 3 previous therapies. The ORR was 20.9% (CR
11%), with a median PFS of 4.6 months, and a 30-month OS of
61%. The most common adverse events were diarrhea, fatigue,
cough, and muscle spasms. In a very recently published trial of 40
patients with recurrent FL, single agent ibrutinib achieved an ORR
of 37.5%, with a median PFS of 14 months.62

Venetoclax inhibits BCL-2, normally overexpressed in FL. In a
phase I trial, venetoclax was tested as single agent in various
relapsed Non-Hodgkin lymphomas.63 In 29 patients with FL, the
ORR was 38% (14% CR) with a median PFS of 11 months.
Major toxicities were anemia, neutropenia, and fatigue. In the
CONTRALTO trial, venetoclax was combinedwith rituximab or
with BR and compared to BR in 154 FL patients with a median of
three previous therapies.64 Addition of venetoclax to BR resulted
in increased toxicity with consequent limitation of overall
tolerability, but did not improve ORR compared to BR
(venetoclax-BR, 84%; BR, 84%). Venetoclax plus rituximab
achieved similar number of grade III/IV side effects compared to
BR but lower ORR (venetoclax-R, 35%; BR, 84%).
At this time, the role of new compounds in FL is less promising

than in other B cell lymphomas. PI3K-inhibitors are effective, but
exhibit side effects which may preclude a wide application.
Ibrutinib and venetoclax have only modest activity in relapsed
FL. R2 will become a treatment option; however, the advantage
over standard immunochemotherapy in the relapsed situation in
uncertain. Table 2 summarizes clinical trials focusing on
chemotherapy-free treatment in relapsed FL.
Chimeric antigen receptor (CAR) T cell therapy is a promising

new class of cellular immunotherapy showing activity in several
hematologic malignancies, especially in relapsed diffuse large B
cell lymphoma and relapsed acute lymphocytic leukemia.65 In a
recent trial involving 28 adult patients with relapsed or refractory
lymphoma, 10 out of 14with FLwho received autologous CART
cells achieved a CR, and at a median follow-up of 28.6 months,
89% of these maintained the response.66 In the entire cohort,
18% of patients developed a severe cytokine-release syndrome,
and 11% developed serious encephalopathy. These data
demonstrate the efficacy of CAR T cell therapy in FL, but much
more patients have to be enrolled in clinical trials.

Conclusion

Although the majority of patients with FL have a life expectancy
approaching that of healthy individuals, there are still significant
controversies about the optimal treatment. Major challenges are
the prevention and treatment of early relapses (POD24 patients),
which is associated with a dismal prognosis. Furthermore, the
implementation of new treatment options in present therapeutic
algorithms in first-line and relapse /refractory patients will be a
major requirement of future trials. These options include new
compounds and chemotherapy-free regimens but also promising
immunotherapy approaches as CAR T cell therapy.
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