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Management of relapsed follicular lymphoma
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Abstract: Follicular lymphoma (FL) is the second most common subtype of non-Hodgkin lymphoma
(NHL). While traditional therapy is not considered curative, most patients experience an indolent treatment
course with prolonged survival. Significant advances in patient outcomes have primarily occurred due to an
improved understanding of disease biology along with a growing armamentarium of therapeutics. These
treatments have provided new considerations in the upfront setting and an abundance of options for patients
with relapsed or refractory disease. This is crucial as patients with FL live for more extended periods of time,
often requiring several lines of therapy. This section will cover the management of relapsed and refractory
disease through a review of clinical scenarios and available therapeutics, including agents approved by the
Food and Drug Administration (FDA) such as chemoimmunotherapy combinations, monoclonal antibodies,
immunomodulatory agents, phosphoinositide 3-kinase (PI3K) inhibitors and cellular therapies. We will also
highlight the treatment of patients with high-risk characteristics, including those who have disease relapse
within two years. Beyond approved regimens, this article will discuss notable clinical trials poised to further
the FL treatment landscape. As patients with FL are living longer, further understanding of relapsed disease
is critical. Care should also be tailored to the individual, taking into consideration their preference and

comorbid conditions, to lengthen disease-free intervals and, when possible, reduce side effects.
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Introduction disease or advancing symptoms (3). That being said, FL is a

heterogeneous disease and can have a varied clinical course

Follicular lymphoma (FL) is the second most common depending on disease biology and patient characteristics.

subtype of non-Hodgkin lymphoma (NHL), accounting For these reasons, initial treatment regimens are tailored to
the patient and their unique situation, including patient age,

comorbid conditions, and disease risk stratification [such as

for nearly 14,000 new diagnoses every year in the United
States (1). Current conventional therapy is not thought to

curative, though due to expanding disease knowledge and the Follicular Lymphoma International Prognostic Index

(FLIPI)]. The same is valid for treatment considerations in
the relapsed and refractory settings.

growing therapeutics, most patients experience a prolonged

overall survival (OS) exceeding twenty years (2). Due to

its usual indolent course, treatment of FL is not always
needed at the time of diagnosis. Instead, most clinicians
recommend delaying therapy until the arrival of progressive
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FL is typically very responsive in the upfront setting,
with complete response (CR) rates exceeding 70% (4-7).
Refractory disease with initial chemoimmunotherapy is rare,
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occurring in less than 10% of patients (7). Unfortunately,
most FL patients will experience disease relapse, though
usually after a prolonged progression-free survival (PFS) with
initial therapy. When a patient experiences a disease relapse,
multiple factors must be weighed. A biopsy should also
be considered as transformed large cell lymphoma occurs
in around 2-3% of patients per year and roughly 30% of
patients with FL by ten years after their diagnosis (8,9).

Additionally, accurate FL grading is crucial as
transformed FL and grade 3b FL are treated differently
than grade 1-3a FL. Further risk stratification has also been
implemented through scoring systems such as FLIPI and
understanding the importance of time to relapse. Patients
with early relapsing FL, often defined as disease progression
within 24 months (POD24), have worse clinical outcomes
compared to those patients who do not experience disease
relapse in 2 years. Nearly 20% of patients treated with
chemoimmunotherapy will experience POD24 (10). POD24
remains an unmet need in FL and will be covered separately
due to its high-risk nature. Finally, patient age, comorbid
conditions, prior treatment, and treatment goals should be
accounted for when forming a treatment plan that addresses
disease biology and individual patient preferences.

This section will outline management paradigms in
relapsed FL, including agents currently approved and
those under investigation in clinical trials. Treatments
range from conventional chemoimmunotherapy to cellular
options such as stem cell transplantation, in addition to
novel agents. As patients with FL live longer, expanding
knowledge of relapsed disease is critical, including an
improved understanding of disease heterogeneity and risk
stratification.

Consideration of treatment

Before initiating therapy, it is critical to confirm the nature
of disease relapse. As stated previously, transformed disease
is treated similarly to diffuse large B-cell lymphoma
(DLBCL). It can be suspected with rapidly progressive
symptoms, high lactate dehydrogenase (LDH), and areas
of intense fluorodeoxyglucose (FDG) PET avidity (11).
A biopsy is often indicated to confirm relapse with non-
transformed disease. Once disease relapse with FL has
been established, the initial decision is whether treatment
is necessary. In non-transformed disease and those without
POD24, active observation can be considered in patients
with slow disease tempo and low tumor burden (3).

If treatment is needed, a range of options exist from
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single-agent anti-CD20 monoclonal antibody therapy
to high-dose salvage chemotherapy and an autologous
stem cell transplant (ASCT). The precise sequencing of
treatment is not known. Instead, clinical judgment must be
used, considering disease tempo, patient preference, and
available clinical data. Most patients will experience multiple
relapses throughout their life, thus treatment decisions will
vary depending on the treatment history. Conventional and
investigational agents will be covered in the subsequent
sections through the lens of common clinical scenarios to
understand the range of available options.

Clinical scenario 1

An 82-year-old man presents for evaluation of slowly
growing cervical lymph nodes. He was diagnosed with
grade II FL six years ago and was treated with four weekly
rituximab three years ago. His lymph nodes are still
relatively small, though they are becoming increasingly
bothersome. He lives alone though he receives assistance
from nearby family members.

Anti-CD20 monoclonal antibodies

The class I anti-CD20 monoclonal antibody rituximab
revolutionized NHL treatment by improving outcomes
in both the upfront and relapsed settings. Rituximab
demonstrated an ORR of nearly 50% in patients with
relapsed indolent lymphoma after four weekly intravenous
doses of 375 mg/m’ (12). Improved outcomes were also
seen with the addition of rituximab to chemotherapy
combinations such as cyclophosphamide, doxorubicin,
vincristine, and prednisone (CHOP), and cyclophosphamide,
vincristine, and prednisone (CVP) (13,14).

Our understanding of its efficacy and use in FL was
furthered by the pivotal RESORT trial, which investigated
rituximab maintenance compared to retreatment at
the time of progression in patients with untreated low
tumor burden FL. Disease control at the median follow-
up of 4.5 years was similar between the two treatment
strategies, demonstrating the utility of limited upfront
treatment followed by rituximab retreatment at the time
of progression. It is important to note that these strategies
were utilized in patients with low tumor burden disease (15).
Based on these data, repeated courses of rituximab can
effectively be used in patients with low tumor burden FL
with slow disease growth.

Additional anti-CD20 monoclonal antibodies such
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as obinutuzumab have shown promise in relapsed FL.
Obinutuzumab is a novel glycoengineered humanized type
IT IgG1 anti-CD20 antibody. Compared to rituximab,
obinutuzumab has more robust antibody-dependent cell-
mediated cytotoxicity (ADCC) (16,17). The GAUSS
study compared single-agent rituximab to obinutuzumab
in patients with relapsed indolent lymphoma. In the FL
cohort, ORR was higher in the patients treated with
obinutuzumab compared to rituximab (44.6% vs. 26.7%).
It is important to note that PFS was similar between the
two groups and rates of infusion reactions were higher in
patients receiving obinutuzumab (18).

Obinutuzumab has also been studied in combination
with chemotherapy in the upfront and relapsed setting.
The GADOLIN study investigated obinutuzumab
plus bendamustine with obinutuzumab maintenance
compared to bendamustine alone in relapsed FL. PFS
was significantly prolonged in the obinutuzumab group
compared to bendamustine alone at a median follow-up
of 21.9 months (not reached vs. 14.9 months) (19). In the
upfront setting, the GALLIUM investigated obinutuzumab
based chemoimmunotherapy compared to rituximab based
chemoimmunotherapy. Both groups received also received
maintenance therapy. The obinutuzumab group had
prolonged PFS at three years compared to the rituximab
group (80% wvs. 73.3%) (5).

Regardless of the specific anti-CD20 monoclonal
antibody, retreatment at the time of progression has proven
efficacy in low tumor burden disease. This strategy remains
viable for patients with slowly progressing disease or those
at advanced age or with significant comorbid conditions.
Combination therapy is likely needed for patients with
more aggressive or high tumor burden disease.

Clinical scenario 2

A 50-year-old woman presents with mild abdominal pain.
She was diagnosed with grade I FL 4 years ago and was
treated with rituximab for four weekly doses. PET imaging
reveals widespread adenopathy with an abdominal mass
around 7 cm in its most significant dimension and other
enlarged lymph nodes ranging from 2—5 cm in size. Repeat
biopsy confirms grade I FL.

Chemoimmunotherapy

For decades, chemotherapy has been the backbone of
therapy for FL. This paradigm is now shifting toward
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a more novel and tailored approach. Despite these
advances, chemoimmunotherapy remains an important
option to provide rapid disease response and prolonged
remission. Depending on the initial line of therapy,
common chemotherapy agent(s) include bendamustine and
cyclophosphamide, doxorubicin, vincristine, prednisone,
and rituximab (CHOP) (20). When combined with anti-
CD20 monoclonal antibodies, response rates in the relapsed
setting often exceed 90%, with a median PFS near two years
(21,22). While this article will not focus on chemotherapy
agents, it must be recognized that they continue to have a
notable role in relapsed FL. This is particularly for patients
in early treatment stages and patients requiring a rapid
disease response.

Immunomodulatory agents

Lenalidomide is an immunomodulatory (IMiD) agent that
has efficacy across different forms of lymphoid malignancies
in addition to specific subtypes of myelodysplastic
syndrome (23-26). While the disruption of the ubiquitin-
ligase cereblon with downregulation of Aiolos and Ikaros,
has been eloquently described, further research has
revealed anti-antiangiogenic effects along with alterations
in T and NK cell function (27-29). T-cell function is of
particular importance as FL cells have been shown to
impair immunologic synapses furthering tumor growth and
immune evasion. Lenalidomide can repair T-cell function
in patients with FL providing a likely explanation for its
efficacy in the disease (30,31).

Lenalidomide was studied as monotherapy in patients
with relapsed and refractory indolent lymphomas, including
those with FL. An initial study of 43 patients, including
22 with FL, revealed an overall response rate (ORR) of
23% with a median PFS of 4.4 months. Of the 22 patients
with FL, six (27%) responded to therapy (32). Studies such
as this revealed therapeutic efficacy with limited overall
response and duration of response. To improve OS and
PFS, clinical trials were quickly designed with the anti-
CD20 monoclonal antibody rituximab and later with the
class II anti-CD20 monoclonal antibody, obinutuzumab.
In preclinical studies, the combinations were found to
have synergistic effects secondary to improved ADCC and
enhanced phagocytosis (33).

Improved efficacy of lenalidomide combined with
rituximab compared to rituximab therapy alone in
patients with relapsed indolent lymphomas was confirmed
through the AUGMENT trial. At a median follow-up
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of 28 months, median PFS was 39.4 months with the
combination compared to 14 months with lenalidomide
alone. Results were similar between those patients who
previously received bendamustine and rituximab (BR)
and those who received cyclophosphamide, doxorubicin,
vincristine, prednisone, and rituximab R-CHOP. ORR was
78% in the combination group compared to 53% in the
lenalidomide alone group (25). The ongoing MAGNIFY
trial is investigating maintenance strategies after 12 cycles
of lenalidomide rituximab induction. Interim results
have demonstrated a median PFS of 40 months with the
2.5-year treatment plan. The higher risk, more refractory
group enrolled, likely explains the nearly identical PFS
rates to those observed in AUGMENT (34). Efficacy with
other anti-CD20 monoclonal antibody combinations was
confirmed with obinutuzumab in the phase Il GALEN trial.
The combination of obinutuzumab and lenalidomide led
to an ORR of 79% (35). Further combinations are being
investigated, including lenalidomide and obinutuzumab
with other agents affecting immune surveillance such as
atezolizumab (36). Based on these trials, lenalidomide has
been positioned as a key agent in the relapsed and refractory
setting (6).

Compared to chemoimmunotherapy, lenalidomide
requires daily by mouth administration for more extended
treatment courses. Patient compliance is critical, which
can be challenging, based not only on daily administration
but also due to common side effects. In the AUGMENT
study grade 3 or 4 neutropenia was experienced by 50%
of patients taking lenalidomide and rituximab compared
to only 13% of patients with rituximab alone. Outside
of serious adverse events, side effects such as diarrhea,
constipation, rash, headaches, and cough were more
common in the lenalidomide combination. While events
were grade 1 and 2, they can have important quality of life
effects due to prolonged lenalidomide administration (25).
While there are certainly challenges with the use of
lenalidomide, based on favorable efficacy, it is an important
option in relapsed FL.

Clinical scenario 3

A 62-year-old woman presents with progressive grade
IT FL. She was initially diagnosed 12 years ago and has
thus far received three lines of therapy, including single-
agent rituximab, BR, and most recently lenalidomide and
rituximab. She is unable to travel, and no clinical trial
options are available locally.
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PI3K inhibitors

The phosphoinositide 3-kinase (PI3K) signaling pathway
is critical to the survival and proliferation of B-cell
lymphomas. While PI3K is expressed in several cell types
throughout the body, the gamma and delta isoforms
are concentrated in those of hematopoietic origin (37).
Preclinical studies revealed that targeted small molecule
inhibitors could limit the tonic expression of the B-cell
receptor in lymphoma cell lines (38). Clinically, developed
PI3K inhibitors have pronounced efficacy in indolent
lymphomas, including FL. With the recent approval of
umbralisib, four agents are currently approved for use in
relapsed FL. The other approved PI3K inhibitors include
idelalisib, duvelisib, and copanlisib (39-42).

Idelalisib was the first oral PI3K inhibitor developed
and is highly specific to the delta isoform. The initial phase
II study of idelalisib included 125 patients with indolent
lymphomas, including 72 patients with FL. who had disease
refractory to rituximab and an alkylating agent. Based on
an ORR of 56% with a median PFS of 11 months, idelalisib
was approved (39). Further analyses identified that efficacy
was similar in patients with high-risk characteristics
such as those patients with early progression of disease
(POD24) (43). Additional PI3K agents have been developed
and approved for use, including duvelisib and copanlisib.
duvelisib is an oral PI3K inhibitor with gamma and delta
isoform activity, while copanlisib is an IV pan-class PI3K
inhibitor. These agents have similar efficacy with an initial
median ORR of 42% and 59% for duvelisib and copanlisib,
respectively (40,41).

While there is apparent efficacy in relapsed FL,
side effects of PI3K inhibitors have complicated their
widespread use and made combination therapy challenging.
Initial studies with idelalisib revealed pronounced
inflammatory and infectious complications, including
pneumonitis, colitis, hepatotoxicity, and severe infections.
In a study of patients with chronic lymphocytic lymphoma
(CLL), 54% of patients taking idelalisib combined with an
anti-CD20 monoclonal antibody developed grade 3 or 4
hepatotoxicity (44). When combined with the spleen
tyrosine kinase (SYK) inhibitor entospletinib, nearly 20%
of patients developed grade 3 or higher pneumonitis (45).
Grade 1 or 2 diarrhea and cough also occurred in 51.4%
and 31.9% of patients with relapsed FL taking idelalisib
monotherapy, respectively (39). Due to these complications,
the FDA issued a black-box warning for the use of idelalisib,
and several clinical trials were closed (46). One hypothesis

Ann Lymphoma 2021;5:14 | http://dx.doi.org/10.21037/a0l-21-1



Annals of Lymphoma, 2021

for these observed toxicities is the suppression of normal
T-regulatory cell function by PI3K inhibitors such as
idelalisib (47). This knowledge has helped to explain prior
toxicity and inform further clinical directions for PI3K
inhibitors.

Due to variable isoform inhibition, side effects vary
between the different agents. The most common adverse
events for patients with indolent NHL receiving duvelisib
monotherapy were diarrhea (48.8%), nausea (29.5%)
and neutropenia (28.7%) (40). This side effect profile is
comparable to idelalisib. Copanlisib has additional alpha
isoform inhibition, which contributes to unique toxicities.
These include hyperglycemia (57.1%) and hypertension
(54.8%) with 23.5% and 40.5% being grade 3 or greater,
respectively (41). Finally, the delta isoform PI3K inhibitor
umbralisib was recently approved. In indolent NHL,
umbralisib demonstrated an ORR of 45.3% and PFS of
10.6 months when used as monotherapy in patients with
relapsed FL (42). Initial studies with umbralisib have recorded
lower rates of inflammatory complications, including only 3%
of patients developing grade 3 or higher pneumonia and 2%
with the same grade colitis (48). Combination therapy with
anti-CD20 monoclonal antibodies revealed lower rates of
serious hepatotoxicity (4%) and diarrhea (8%) compared to
prior PI3K inhibitor combinations (49).

The difference in rates of inflammatory toxicities
between PI3K inhibitors may be due to differential PI3K
isoform inhibition and differences in T-regulatory cell
dysfunction (50). Beyond, the specific agent, toxicity may
vary based due to patient characteristics such as number of
prior lines of therapy and patient age. Studies has revealed
high rates of inflammatory side effects in patients with
untreated indolent lymphomas receiving PI3K inhibitor
therapy. It is hypothesized that patients who have not
received prior treatments have a more diverse and robust
immune response leading to more the higher rates of
inflammatory adverse effects such as diarrhea, pneumonitis
and transaminitis (44,51,52).

With the expanding use of PI3K inhibitors in FL,
strategies have been compiled to address toxicity
management. Given the complexity of care, collaboration
with other services such as gastroenterology and
pulmonology can assist with rapid identification and
management. As an example of management, diarrhea
remains a common adverse event and expert opinion has
been published for agents such as idelalisib and copanlisib
(46,53). Proper identification and grading are critical
to establish the need and timing of intervention. While
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differing between PI3K inhibitors, two different types of
diarrhea have been identified including early onset and
late onset. While early onset is often self-limiting, late-
onset can be more severe and does not typically respond to
conservative management.

For grade 1-2 (an increase of less than 6 stools per day
over baseline), recommendations include an evaluation
for alternative causes while maintaining the current dose
of PI3K inhibitor. If no evidence of significant infection,
loperamide can be used to help manage symptoms while
recommending strategies to continue proper hydration.
Proper reassessment is critical. If no improvement occurs,
consideration of an oral or PO steroids could be considered
as long as the diarrhea remains grade 2 or above. This is
due to the fact that most cases of diarrhea will improve,
though nonresponsive cases can progress quickly and should
lead to discontinuation of the PI3K inhibitor with likely
addition of steroids. With grade 3 or higher diarrhea, the
PI3K inhibitor should be discontinued with rapid, often
inpatient, follow-up. Other strategies have been developed
for other inflammatory complications such as transaminitis
and pneumonitis (54).

To improve treatment efficacy and safety, combination
therapy along with alternative PI3K inhibitors have been
investigated. For example, lower rates of inflammatory
complications have been observed when PI3K inhibitors
have been combined with agents that downregulate
proinflammatory cytokine production, such as Janus kinase
(JAK) inhibitors (55). A host of other PI3K inhibitors are
currently in clinical development. Such agents include
zandelisib (ME-401), parsaclisib (INCB050465), and
bimiralisib (PQR-309) (56-59). PI3K inhibitors are an
important tool in treating patients with relapsed FL though
the duration of response is modest and toxicities are
notable. For these reasons, PI3K inhibitors are not typically
used in patients after their first disease relapse and are saved
for later lines of therapy.

Tazemetostat

Tazemetostat is the most recently approved agent for use
in relapsed FL. The histone methyltransferase, EZH?2, is a
critical enzyme in germinal center formation (60). Mutations
of EZH2 lead to epigenetic silencing and proliferation of
germinal centers with malignant clones (61). Analysis of
B-cell lymphomas of germinal center origin, including FL,
have demonstrated high rates of EZH2 mutations. EZH?2
activating mutations are present in roughly 20% of patients
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with newly diagnosed and relapsed FL (62). Tazemetostat
is first in its class. In phase I studies, including patients with
relapsed B-cell lymphomas, side effects were tolerable with
thrombocytopenia being the only dose-limiting toxicity.
Most side effects were low grade, including anemia (14% of
patients), nausea (20%), and asthenia (33%) (63).

A phase II study of tazemetostat included patients with
FL refractory to at least two lines of therapy. Patients were
stratified based on their EZH2 mutation status. ORR was
69% in the groups with EZH2 mutations and 35% in
patients whose FL did not have an EZH2 mutation. The
median PFS was 13.8 in patients with EZH2 mutated
disease and 11.1 months in wild type disease. Grade three
or higher adverse events included cytopenias; however,
these were only present in four of 99 patients (64). Based
on these results, tazemetostat received approval for use in
patients who have an EZH2 mutation and have had at least
two prior lines of therapy in addition to patients with FL
who have no other alternative therapies available.

Tazemetostat provides another key option in patients
with multiply relapsed FL. Given the different response
rates for mutated and wild type patients, testing for EZH?2
mutations is needed prior to use. To improve response
rates and PFS, combination therapies are being studied,
including the addition of lenalidomide and rituximab
(NCT04224493).

Clinical scenario 4

A 45-year-old-man with grade IIla FL presents with
rapidly worsening symptoms. He was initially treated
with R-CHOP therapy one year ago, however, now has
worsening adenopathy, night sweats, and has lost 20 pounds.
A biopsy is completed that demonstrates grade IIla disease
without evidence of large cell transformation.

Early relapsed FL

While most patients with FL will have long prolonged
free intervals, a minority of patients will experience early
progression of their disease after initial therapy. While there
is no uniformly accepted definition, the disease progression
within 24 months of treatment (POD24) has been
increasingly used. Through analysis of The LymphoCare
Study by Casulo et al., 20% of the 588 patients treated with
upfront R-CHOP experienced progression of disease within
24 months of therapy. This subset of patients had inferior
outcomes with a five-year OS of 50% compared to 90%
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in the group with disease progressing after two years (10).
This finding was validated through a review of 13 large
clinical trials and additionally in patients previously treated
with upfront BR (65,66). Based on these findings, patients
experiencing POD24 represent an unmet need in FL and
an important group for clinical trial development.

Unfortunately, at present, there is no way to identify this
group before early disease progression consistently. This
is because a variety of patient and disease factors are likely
involved in the progression of FL. Not only have increasing
molecular differences been found at the time of relapse,
but important changes to the tumor microenvironment and
programmed cell death axis have also been described (67-69).
Analysis of program cell death ligand 2 (PDL2) expression
identified low expression as a poor risk factor and present
in nearly 45% of patients experiencing POD24 (70). While
out of this article’s scope, attempts have been made to
combine biological and patient data to predict the risk of
early progression.

Few large trials have been conducted to evaluate
treatment for patients experiencing POD24 specifically.
Several challenges make such studies difficult, including
the rare occurrence of POD24 and its often-aggressive
nature. That being said, several subset analyses of relapsed
FL trials have been conducted. It is important to note
that these studies often include patients refractory to
prior chemotherapy. This section will focus mainly on
novel approaches; however, if patients have not had prior
anthracycline, CHOP-based regimens remain a reasonable
approach. This is due to the fact that CHOP combined
with an obinutuzumab can lead to response rates over 90%
in patients with relapsed and refractory FL (22).

Beyond chemotherapy, subset analyses have been
conducted, including patients with POD24 treated with
agents such as obinutuzumab, lenalidomide, idelalisib,
and tazemetostat. Overall, these studies have revealed the
chemotherapy-resistant nature of early relapsed FL that
many novel therapies may be able to overcome partially.
The anti-CD20 monoclonal antibody obinutuzumab has
proven to be an important backbone in many treatment
regimens. In an evaluation of the GALLIUM study, there
were fewer POD24 occurrences in patients receiving an
obinutuzumab-based regimen compared to those receiving
a rituximab-based regimen (5).

Lenalidomide has grown to be one of the favored
options in relapsed FL. Analyses of both the GALEN and
AUGMENT studies have revealed similar outcomes despite
POD24 status. In the GALEN study 24 of the 86 patients
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Table 1 Efficacy of approved novel agents in early relapsed follicular lymphoma

Treatment Overall response rate (%) Progression-free survival
Idelalisib 56.8 11.1 months
Copanlisib 60 14.9 months
Duvelisib 33 8.2 months
Lenalidomide and obinutuzumab 70 62.5% (2 years)
Lenalidomide and rituximab 80 30.4 months
Tazemetostat - 13.8 months

were classified as having POD24, while 56 of the 147
patients receiving lenalidomide and rituximab had POD24
status. The Phase II GALEN trial studied obinutuzumab
and lenalidomide in patients with relapsed FL and found
an ORR of 70% and a median two-year PES of nearly 63%
in the POD24 group. This efficacy is similar to the study
wide ORR and two-year PFS of 79% and 65%, respectively
(35,71). These findings were further confirmed in the
AUGMENT study involving rituximab and lenalidomide
compared to rituximab in patients with relapsed indolent
NHL. The response rate with lenalidomide and rituximab
was nearly identical in both the POD24 and non-POD24
groups (71). Outside of lenalidomide, the efficacy of the
PI3K agents idelalisib, copanlisib, and duvelisib, along
with the EZH2 inhibitor tazemetostat, appear to be
similar between POD24 and non-POD24 groups (Tuble 1)
(40,43,64,72). A prospective clinical trial involving several
of these drug classes is currently being conducted in
patients with POD24 FL. S1608 involves three cohorts
investigating obinutuzumab-based chemoimmunotherapy,
lenalidomide obinutuzumab combination and the
umbralisib obinutuzumab combination (NCT03269669).

Cellular therapies and immunologic strategies

Cellular therapies such as stem cell transplantation are
utilized in patients with aggressive or multiply relapsed FL.
Initial retrospective studies of patients with relapsed FL. who
underwent an ASCT revealed impressive outcomes, including
a median PFS of almost 10 years with OS exceeding
20 years (21.3 years) (73). Such benefits were less robust in
patients treated after their second complete remission (74).
Other groups that may benefit from an early autologous
transplant include those with early relapsed disease. An
analysis of data from the LymphoCare study and the Center
for International Blood and Marrow Transplant Research
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(CIMBTR) of patients experiencing early treatment failure
demonstrated improved outcomes in patients who underwent
an ASCT within one year of treatment failure compared
to those who did not (five-year OS 73% vs. 60%) (75). An
additional retrospective analysis revealed that outcomes were
also improved in patients with early relapse undergoing an
allogeneic stem cell transplant though patients experience
higher rates of morbidity and mortality (76).

Beyond stem cell transplantation, other immunologic
strategies including chimeric antigen receptor T-cell
(CAR-T) therapy and bispecific antibodies have demonstrated
promising results in clinical trials. The ZUMA-5 trial
investigated axicabtagene cileulcel (axi-cel) in patients with
relapsed and refractory FL. Response rates were over 90%
with 80% of patients having a CR to therapy. Grade 3 or
higher cytokine release syndrome (CRS) and neurotoxicity
occurred in 11% and 19% of patients, respectively (77).
Bispecific antibodies including odronextamab (REGN1979)
and mosunetuzumab and others have efficacy in relapsed
FL, including patients who previously received several lines
of therapy including novel agents such as CAR-T therapy.
Response rates for patients with relapsed FL receiving
odronextamab and mosunetuzumab were 92.9% and 68%,
respectively (78,79). It is expected that CAR-T therapy and
bispecific antibodies will eventually become standard of care
for patients with relapsed FL.

Conclusions

There is no uniformly accepted treatment strategy for
patients with relapsed FL. Instead, the treatment landscape
of relapsed FL is highly varied and must be tailored to the
patient, considering treatment goals, disease biology, and
relapse history. While chemoimmunotherapy combinations
remain viable options, additional novel agents have
established roles in therapy. When reasonable, clinical
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trials should be prioritized, as additional treatments such
as antibody-drug conjugates, small molecular inhibitors,
immunotherapies, bispecific antibodies, and CAR-T therapy
promise to further expand our armamentarium (80-85).
Further understanding of relapsed FL is critical to continue
to prolong disease-free intervals and reduced treatment side
effects.
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