
Hematological Oncology

- ORIGINAL ARTICLE OPEN ACCESS

A SWOT‐Consensus for CAR‐T in Follicular Lymphoma:
Fine Tuning of Patient Journey and Selection
Monia Marchetti1 | Paolo Corradini2 | Luca Arcaini3 | Stefania Bramanti4 | Alice Di Rocco5 | Marco Ladetto6 |
Stefano Luminari7,8 | Luigi Rigacci9 | Pier Luigi Zinzani10,11

1SCDU Ematologia, Azienda Ospedaliera SS Antonio e Biagio e Cesare Arrigo, Alessandria, Italy | 2Divisione di Ematologia, Fondazione IRCCS Istituto
Nazionale dei Tumori di Milano, Cattedra di Ematologia, Università degli Studi di Milano, Milan, Italy | 3Divisione di Ematologia, Dipartimento di Medicina
Molecolare, Università di Pavia, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy | 4IRCCS Humanitas Research Hospital, Haematology, Milan,
Italy | 5Dipartimento Medicina Traslazionale e di Precisione, Ematologia, Università Sapienza di Roma, Roma, Italy | 6Università del Piemonte Orientale,
SCDU Ematologia, Azienda Ospedaliera SS Antonio e Biagio e Cesare Arrigo, Alessandria, Italy | 7Ematologia, Azienda USL IRCCS Reggio Emilia, Reggio
Emilia, Italy | 8CHIMOMO Department, Università di Modena e Reggio Emilia, Reggio Emilia, Italy | 9UOC Ematologia Fondazione Policlinico
Universitario Campus Bio‐Medico e Research Unit of Hematology Department of Medicine and Surgery, Università Campus Bio‐Medico Roma, Roma,
Italy | 10IRCCS Azienda Ospedaliero‐Universitaria di Bologna, Istituto di Ematologia “Seràgnoli”, Bologna, Italy | 11Dipartimento di Scienze Mediche e
Chirurgiche, Università di Bologna, Bologna, Italy

Correspondence: Pier Luigi Zinzani (pierluigi.zinzani@unibo.it)

Received: 9 May 2025 | Revised: 22 July 2025 | Accepted: 3 August 2025

Funding: This project was unconditionally funded by Novartis Farma SpA. The funder was not involved in the collection, analysis, and interpretation of data,
as well as in the writing of this article.

Keywords: CAR‐T therapy | early patient selection | relapsed/refractory follicular lymphoma | third‐line treatment

ABSTRACT
Over the past 2 decades, advancements in follicular lymphoma (FL) treatment, particularly with anti‐CD20 antibodies, have
significantly improved patient survival. However, a subset of FL patients experiences early relapse and progression within
24 months (POD24) after first line treatment, which is a sign of poor prognosis. Current guidelines recommend various second‐
line treatments, but there is no consensus on an optimal treatment sequence for relapsed/refractory (r/r) FL. Moreover, despite
available treatments, reduced survival after second‐line therapies and diminishing responses with each relapse highlight the
unmet need for more effective options. Chimeric antigen receptor T‐cell (CAR‐T) therapy has emerged as a promising treatment
for r/r FL beyond 2nd line therapy, with three FDA/EMA‐approved therapies (axicabtagene ciloleucel, tisagenlecleucel, and
lisocabtagene maraleucel) showing high efficacy and manageable side effects. However, challenges remain in determining
which patients will benefit most from CAR‐T, especially given its high cost, safety concerns, and logistical barriers. A consensus
study was conducted to guide CAR‐T patient selection and treatment sequencing for patients in 3rd line or beyond. Key findings
suggest that younger patients, those with high disease burden or poor first‐line responses, should be prioritized for CAR‐T.
Additionally, CAR‐T is recommended as a third‐line option for patients with POD24, double refractoriness (failure to respond to
two subsequent lines of immunochemotherapy), or early autologous stem cell transplant failure. The study underscores the
importance of early assessment of treatment response, careful second‐line therapy selection, and patient adherence to ensure
optimal outcomes. The results, based on expert consensus, support CAR‐T therapy as a viable option for r/r FL patients, offering
hope for durable remissions in this challenging cohort.
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1 | Introduction

Follicular lymphoma (FL) is one of the most common indolent
non‐Hodgkin lymphomas (NHL) in Western countries, with an
incidence of approximately 3.5 new cases per 100,000 in-
dividuals annually in the United States [1–3]. Over the last
20 years, the prognosis for FL has significantly improved, largely
due to the introduction of anti‐CD20 monoclonal antibodies
such as rituximab. This advancement has led to a 10‐year overall
survival (OS) rate of approximately 80% in France and 75% in
the United States [4–6].

First‐line treatments for FL depend on the disease stage and tu-
mor burden. Treatment for early‐stage or low‐tumor‐burden FL
typically includes radiotherapy and/or anti‐CD20 antibody ther-
apy [7–10]. In contrast, advanced‐stage disease generally requires
immunochemotherapy [11, 12]. The PRIMA trial showed that
maintenance rituximab after R‐CHOP or R‐CVP significantly
enhances progression‐free survival (PFS) [13], and the FOLL05
study confirmed the superiority of R‐CHOP over R‐CVP [14, 15].
More recently, bendamustine combined with rituximab has
emerged as the preferred first‐line regimen, supported by findings
from the StiL NHL1 and BRIGHT trials [16, 17]. Other trials like
RELEVANCE [18] and GALLIUM [19, 20] explored alternative
front‐line approaches, including the use of obinutuzumab in
place of rituximab and the incorporation of lenalidomide.

Despite these improvements, around 20% of patients experience
early disease progression within 24 months of initial therapy
(POD24), which is associated with significantly poorer outcomes.
These patients have a 5‐year OS of less than 50%, compared to
more than 90% in those without early progression [21]. Several
second‐line options are available [12, 22], such as rituximab,
lenalidomide‐rituximab, bendamustine‐obinutuzumab, and
other chemoimmunotherapy regimens [23]. According to NCCN
guidelines, patients with symptomatic or high‐tumor‐burden
disease should receive non–cross‐resistant anti‐CD20 antibody
combinations or lenalidomide‐rituximab [22].

For patients who relapse early following rituximab‐based ther-
apies, autologous stem cell transplantation (ASCT) remains an
option. While early ASCT can improve 5‐year OS [24], the
FLAZ12 study reported no significant survival advantage
compared to radioimmunotherapy and found higher toxicity in
the ASCT arm [25].

Third‐line treatment strategies typically involve novel therapies
or drug combinations not previously used. Targeted agents like
tazemetostat, an EZH2 inhibitor [26], and zanubrutinib, a BTK
inhibitor used with obinutuzumab [27], have recently expanded
the therapeutic landscape. However, treatment efficacy tends to
decline with each additional line of therapy, and long‐term quality
of life remains challenged by cumulative toxicity [6, 28–30].

Chimeric antigen receptor T‐cell (CAR‐T) therapy has revolu-
tionized the treatment of hematologic malignancies, including
acute lymphoblastic leukemia, multiple myeloma, and lym-
phomas [31]. In the context of relapsed/refractory (r/r) FL,
CAR‐T therapies such as axicabtagene ciloleucel (axi‐cel,
ZUMA‐5) [32–34], tisagenlecleucel (tisa‐cel, ELARA) [30, 35],
and lisocabtagene maraleucel (liso‐cel, TRANSCEND‐FL) [36]

have shown high response rates, durable remissions, and
manageable safety profiles.

Bispecific antibodies (BsAbs), including mosunetuzumab (CD20/
CD3), have also shown clinical activity even in patients who pre-
viously received CAR‐T, and are now approved for use after two
prior therapies [37, 38]. Other investigational agents include
epcoritamab [39] and odronextamab [40]. Though both CAR‐T and
BsAb therapies tend to outperform conventional chemotherapy
[31], their precise role in the treatment sequence is still debated
[41]. Real‐world barriers such as toxicity, cost, access, and impaired
T‐cell fitness due to prior treatments remain significant [4, 41, 42].

To better define the role of CAR‐T therapy and address these
uncertainties, a GRADE‐based consensus initiative was under-
taken to establish eligibility criteria, guide sequencing strategies,
and inform clinical pathways in third‐line treatment.

2 | Methods

The methodology was grounded in the GRADE framework,
which involves formulating clinical questions using the PICO
(Population, Intervention, Comparison, Outcome) format. An
initial virtual meeting was held in January 2024 with a Core Panel
of eight national key opinion leaders. They developed clinical
questions and proposed outcomes, ranking their relevance on a 1–
7 Likert scale. The top three outcomes with the highest rankings
(score of 7) were selected. Similarly, specific patient subgroups
were identified and ranked by relevance; those scoring 5, 6, or 7 by
more than 50% of panelists were included.

For each PICO‐formulated question, a non‐systematic literature
review was performed using EMBASE, limited to meta‐analyses.
In addition, a SWOT analysis was applied to each question:
clinical benefits were categorized as Strengths, adverse clinical
effects as Weaknesses, opportunities in underserved subgroups
as Opportunities, and non‐clinical barriers as Threats.

The output of these analyses led to the development of Good
Practice Statements (GPS), Research Statements (RS), and Re-
marks. GPS are actionable, evidence‐informed recommenda-
tions with an anticipated net benefit. RS reflect weaker evidence
and uncertain benefit. Remarks are non‐prescriptive statements
supporting a GPS by clarifying application methods, relevant
subgroups, or definitions [43].

Expert agreement with these statements was evaluated through
the Delphi method, an indirect, anonymous, and iterative
approach for achieving expert consensus, commonly used in the
context of disease management and therapeutic strategies [44].
A separate External Panel of 12 senior hematologists partici-
pated in a Delphi survey, ranking agreement on a 1–9 Likert
scale (1 = total disagreement; 9 = total agreement). A statement
was considered appropriate if the median score was ≥ 7 and
consensus was reached, following the RAND/UCLA Appropri-
ateness Method User's Manual [45].

The final Delphi results were reviewed and discussed during an
in‐person Core Panel meeting on June 20, 2024, during which
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the structure and contents of the consensus document were
finalized (Figure 1).

3 | Results

The following Clinical Questions were elaborated by the Panel:

Q1: Which FL patients should receive specific pre‐assessment
during frontline therapy in order to optimize their eventual sub-
sequent journey‐to‐CAR‐T, possibly optimizing CAR‐T therapy
outcomes while granting the optimal sequencing of therapies?

Q2: Which 2nd‐line FL patients should be pre‐assessed and/or
referred before starting their 2nd‐line therapy in order to opti-
mize timing and efficiency of their journey‐to‐CART at eventual
next relapse and possibly optimize CAR‐T therapy outcomes
while granting the optimal sequencing of therapies?

Q3: Which 3rd‐line FL patients should receive CAR‐T rather
than bispecific antibodies or other reimbursed therapies?

Question 3 was subsequently divided into two sub‐questions, to
better address exclusion (question 3A) or inclusion (question
3B) criteria for recruiting eligible patients for CAR‐T.

3.1 | Outcome and Subgroup Selection

3.1.1 | Question 1

3.1.1.1 | Outcomes and Subgroups. Which outcomes and
which clinical and non‐clinical factors are most relevant to be
evaluated during first‐line treatment to identify eligible patients
for future CAR‐T therapy?

Proposed items and results are reported in Supporting
Information S1: Figure 1 and 2.

Among outcomes, the choice of second‐line therapy and refer-
ring the patient to the reference CAR‐T center were considered
most relevant. Regarding subgroups, age, disease burden, FLIPI
at diagnosis, expertise, and logistics were considered the most
relevant clinical and non‐clinical factors.

3.1.2 | Question 2

3.1.2.1 | Outcomes and Subgroups. Which outcomes and
clinical and non‐clinical factors are most relevant to be early

evaluated to identify eligible 2nd‐line patients for the possible
use of CART as third‐line therapy?

Proposed items and results are reported in Supporting
Information S1: Figure 3 and 4.

Among outcomes, the most frequently voted as most important
were ensuring optimal lymphocytoapheresis and avoiding
detrimental drugs for 2nd‐line treatment. Referral time, lead
time to CAR‐T, the ability to grant optimal sequencing, to plan
early reassessment, and to perform pre‐workup of inclusion and
exclusion criteria for CAR‐T were also voted as important.

Among subgroups, the most relevant clinical factors were POD12
at 1st relapse, POD24 at 1st relapse, refractoriness to first‐line
therapy, comorbidity burden, and GELF tumor mass at relapse.

3.1.3 | Question 3A

3.1.3.1 | Outcomes and Subgroups. Which outcomes and
which clinical and non‐clinical factors are most relevant to be
evaluated to identify patients not eligible for CART as third‐
line therapy (although treatment eligible)?

Proposed items and results are reported in Supporting
Information S1: Figures 5 and 6.

Among outcomes, long‐term toxicities (cytopenia and in-
fections) and achievement of plateau or cure were ranked as
most important. A high ICANS score and PFS were also
considered relevant.

Among clinical factors, previous bendamustine use, frailty, and
age > 75 years were ranked as most important, as well as CNS
involvement (or other ELARA exclusion criteria) and symptom-
atic relapse. Previous recurrent/severe infections and comorbid-
ities, absence of GELF criteria, or presence of contraindications to
steroids use were valued as important by a few participants.
Among non‐clinical factors, caregiver availability was ranked as
most important.

3.1.4 | Question 3B

3.1.4.1 | Outcomes and Subgroups. Which outcomes and
clinical and non‐clinical factors are most relevant to be
evaluated to identify patients eligible for CART as third‐line
therapy?

FIGURE 1 | Steps of the consensus project.
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Proposed items and results are reported in Supporting
Information S1: Figures 7 and 8.

Among outcomes, OS, PFS, and plateau of cure were ranked
as most important. Among clinical factors, POD12/24,
refractoriness, and double CIT refractoriness were ranked as
most important. Failure of a previous ASCT was also
considered an important factor to be taken into cons-
ideration in the assessment of CAR‐T eligibility. Among non‐
clinical factors, only caregiver availability was ranked as
important.

A summary of outcomes and subgroups selected based on
ranking results is reported in Table 1.

3.2 | SWOT Analysis

Each PICO's clinical and non‐clinical outcomes were further
analyzed using the SWOT framework. According to such
analysis, favorable clinical outcomes were listed as Strengths of
the proposed interventions, while non‐favorable clinical out-
comes were listed as Weaknesses. Similarly, favorable non‐
clinical outcomes were listed as Opportunities and non‐
favorable non‐clinical outcomes as Threats. The SWOT
framework supported the Core Panel task of elaborating
transparent statements. Strengths, Weaknesses, Opportunities
and Threats included in the different statements were listed in
Table 2.

3.3 | Statement Elaboration and Approval
(Delphi)

A total of 20 statements were elaborated by the core Panel, and
classified as GPS, RS or R, according to the definitions reported
above (Table 3).

The statements were subsequently proposed to the Expert Panel
to assess the degree of agreement on a 9‐point Likert scale. A
total of 12 experts participated in the voting phase. All the
proposed statements met the predefined cut‐off for consensus
definition (median scores ≥ 7) after the first round of voting.
Results for each statement (divided by question) are reported
below and in Supporting Information S1: Table 1.

3.3.1 | Question 3

3.3.1.1 | Statement 1—GPS 3.1 (Median: 7.0)

3.3.1.1.1 | Related Evidence/Comments. Patients with
FL often respond well to early treatments, but remission
shortens after ≥ 2 prior LoT. Few r/r FL patients achieve CR,
and about 1/3 die within 24 months. Shorter median PFS with
more prior LoT suggests suboptimal treatment durability, leav-
ing patients underserved in the US and Europe [46].

CAR‐T therapies have shown benefits in aggressive lymphomas.
In the ZUMA trial, axi‐cel demonstrated high, durable

TABLE 1 | Summary of selected outcomes and subgroup after ranking.

Question Population Intervention Outcome
Clinical
subgroups

1 FL patients on 1st line
therapy

CAR‐T pre‐assessment Optimization of 2nd line therapy
choice

Timely referral to CART center

Age
Burden of disease
FLIPI at diagnosis

2 FL patients candidate
to 2nd line therapy

Potential CAR‐T candidates
tracking

Avoidance of detrimental 2nd line
therapies

Grant optimal
lymphocytoapheresis

Referral time
Lead time to CAR‐T

Grant optimal sequencing
Plan early reassessment

Perform pre‐work‐up of inclusion
and exclusion criteria to CART

POD12
POD24

Primary refractory
Comorbidity burden

GELF tumor mass at relapse

3A FL patients candidate
to 3rd line therapy

Exclusion of patients not
deemed to undergo‐CAR‐T

Plateau or cure
Long‐term AE

ICANS
PFS

Bendamustine exposure 9–
12 months

Frailty
Age over 75 years

CNS involvement (or other
ELARA exclusion criteria)

Symptomatic relapse.

3B Inclusion of patients
candidate to CAR‐T

OS
PFS

Plateau or cure

POD 12–24
Refractoriness

Double CIT refractoriness
Failure of a previous ASCT
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responses with manageable safety in r/r indolent NHL, even
among high‐risk patients [32]. Similarly, ELARA data show that
tisa‐cel is effective in heavily pretreated r/r FL, with high CRRs
and ORRs regardless of risk factors [30, 35]. The durable re-
sponses and manageable safety from ZUMA‐5 and ELARA
suggest CAR‐T therapy could significantly impact outcomes.

3.3.1.2 | Statement 2—R 3.1.1 (Median: 9.0)

3.3.1.2.1 | Related Evidence/Comments. Several studies
show that 20%–30% of patients experience POD24, with a 5‐year
OS of 50% compared to 90% in those without early progression
[47, 48]. Observational studies and trials confirm poor outcomes
for POD24 FL patients. A pooled analysis of 13 trials (> 5000 FL
patients) identified male sex, poor performance status, high
FLIPI score, and elevated β2‐microglobulin as POD24 risk
factors. This validated POD24 as a strong predictor of poor
survival and highlighted clinical factors aiding prognostic
model development [21].

3.3.1.3 | Statement 3—R 3.1.2 (Median: 8.0)

3.3.1.3.1 | Related Evidence/Comments. Timely treat-
ment is crucial for lymphoma patients. An Italian analysis of
DLBCL patients in 2020 found that 140 were approved for CAR‐T

therapy, 120 underwent leukapheresis, and 110 received
treatment (37% of eligible patients under AIFA criteria) with a
median wait time of 63 days. Barriers to access include patient
identification, referral, funding approval, and therapy delivery
[49]. Proposed solutions involve harmonized CAR‐T referral
networks, better regional coordination, and national planning
to optimize specialized CAR‐T centers [49].

3.3.1.4 | Statement 4—GPS 3.2 (Median: 8.0)

3.3.1.4.1 | Related Evidence/Comments. According to
the most recent clinical practice recommendations issued by the
American Society of Transplantation and Cellular Therapy and
the European Society of Blood and Marrow Transplantation,
CAR‐T is recommended to be considered for patients who
experience late relapse and do not achieve CR or PR after
second or subsequent line of therapy [50].

3.3.1.5 | Statement 5—GPS 3.3 (Median 7.0).

3.3.1.6 | Statement 6—R 3.3.1 (Median 8.0)

3.3.1.6.1 | Related Evidence/Comments. Since CAR‐T
cells come from autologous T‐lymphocytes, their composition
depends on T‐cell number and fitness. Bendamustine's

TABLE 2 | SWOT analysis (statements code reported).

Strenght Weakness Opportunities Threats
Amelioration of the dismal OS
and PFS by CAR‐T in the 3L.
The highest net benefit detected in
refractory disease (especially
double refractory patients) and in
patients with early relapse
(POD24).
Net benefit assured also in
patients with prior ASCT, and
across different FLIPI‐at‐relapse
or MTV‐at‐relapse classes.

Lack of plateau in PFS curves,
which however was scored less

important than the overall
survival outcome itself.

Net benefit (OS and PFS vs. AE)
versus non‐ CART (less intensive)

therapies (or WW) are less
straightforward in 3L patients

with an expected better outcome,
namely those with late (possibly

localized or asymptomatic)
relapses

Expected toxicities higher in
elderly patients (vs. life

expectancy gain) or psychiatric
and neurologic disturbances

One‐shot therapy.
Therapeutic sequencing optimized
(bispecific antibodies feasible at

further failure)

Hospital stay cost
Availability (not off‐

the‐shelf)
Access (referral to
hub centers; center

capacity)
Caregiver support

2.1 3.1 3.2 3.4 3.5 2.1.1 2.1.3 3.4.2

Higher net benefit in timely
identified young patients with
high risk and/or high burden
disease and/or suboptimal
response or early relapse.

Expected lymphocyte apheresis
failure in patients recently
exposed to bendamustine.

Expertise
CAR‐T pathways

Timely referral

1.1 1.2 2.3 2.2 3.3 1.1.1 2.1.2 3.1.2 2.3

Net benefit of CAR‐T in patients
with relevant comorbidities still to

be confirmed definitely.
Net benefit of CAR‐T in patients
with CNS involvement still to be

confirmed definitely.

3.6
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TABLE 3 | Statements elaborated by the core Panel for the 3 clinical questions.

N. Statement ID Question
1 In order to improve the dismal survival of patients who failed two prior lines

and show refractory disease and/or early relapse, CAR‐T therapy is strongly
recommended, irrespectively of prior ASCT and of FLIPI or metabolic tumor

volume at relapse

GPR 3.1 3

2 While no single definition of early relapse has been established, progression of
disease within 24 months of initial treatment (POD24) is widely accepted as a

critical adverse prognostic factor

R 3.1.1 3

3 Patients with NHL in need of CAR‐T therapy should be granted timely access
to this treatment irrespectively of the capacity of local centers. Therefore, a

regional or countrywide flow of patients to networked CAR‐T centers is
desirable to achieve this goal

R 3.1.2 3

4 Patients with late relapses deserve a careful assessment of the available
therapeutic options (included watchful wait)

GPR 3.2 3

5 Those patients who have been exposed to bendamustine in the last 6 months
should better be considered for treatments alternative to CAR‐T

GPR 3.3 3

6 Indirect evidence suggests that patients having been exposed to bendamustine
in the last 7–9 months might face a detrimental outcome, therefore a more

careful assessment of the best therapeutic choice should be completed in such
persons

R 3.3.1 3

7 In order to avoid unacceptable toxicity of immunotherapies, particularly long‐
term cytopenias and infections and neurologic toxicity, very elderly patients

should be carefully screened with validated frailty tools before confirming their
eligibility

GPR 3.4 3

8 The decision to undergo CAR‐T should be carefully evaluated in the rare
patients with psychiatric disturbances that absolutely contraindicate steroids

R 3.4.1 3

9 The absence of family support/caregiver should be considered a relevant
hurdle to the assignment of patients to cellular immunotherapy with CAR‐T

R 3.4.2 3

10 The net benefit of third‐line immunotherapies in patients with a history of
severe or recurrent infections (with/without severe hypogammaglobulinemia)

should be specifically investigated by specific studies

RS 3.5 3

11 The net benefit of third‐line CAR‐T in patients with specific comorbidities,
which excluded patients from registrative trials, should be specifically

investigated by specific studies

RS 3.6 3

12 In order to foster an efficient journey‐to‐CAR‐T, preliminary assessment of
CAR‐T eligibility items is recommended in FL patients who proved refractory

to frontline therapy, incurred an early relapse (POD24), or showed a high
disease burden at relapse (GELF mass criteria or metabolic tumor burden),

provided that they are free of relevant comorbidities

GPR 2.1 2

13 The most relevant comorbidities to be checked include neurologic ones, in
particular seizures

R 2.1.1 2

14 An appropriate expertise needs to be developed at each center caring for FL in
order to support each phase of the CAR‐T eligibility assessment and referral

process

R 2.1.2 2

15 The physicians caring for potential CAR‐T candidates should check patient
willingness to adhere to an eventual CAR‐T process and to verify the

availability of an appropriate caregiver

R 2.1.3 2

16 Preliminarily identified potential candidates to subsequent CAR‐T therapy (see
recommendation 2.1) should not be exposed to second‐line treatments which

might negatively interfere with an optimal therapeutic sequencing

GPR 2.2 2

17 In order to foster an efficient journey to CAR‐T, early assessment of response is
recommended in FL patients (see recommendation 2.1)

GPR 2.3 2

(Continues)
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lymphotoxic effects may hinder CAR‐T production, leading
consensus guidelines to advise against its use in CAR‐T
candidates. While data in r/r FL are lacking, a study in R/R
LBCL found that bendamustine before CAR‐T negatively
impacted T‐cell numbers, expansion, and outcomes, especially
with recent exposure (< 9 months) [42].

3.3.1.7 | Statement 7—GPS 3.4 (Median 8.5)

3.3.1.7.1 | Related Evidence/Comments. CAR‐T in elderly
patients raises concerns about comorbidities, toxicity, and
survival. While some studies suggest higher neurotoxicity
and NRM in those ≥ 65, response rates and PFS remain
comparable or better than in younger patients [51]. A key
challenge is the lack of reliable tools to predict toxicity and
prognosis [52]. The geriatric assessment (GA) evaluates frailty
by considering health domains like physical function, cognition,
and social support [53]. GA has improved patient selection for
transplantation and could help optimize CAR‐T in older adults
[52, 54].

3.3.1.8 | Statement 8—R 3.4.1 (Median 9.0)

3.3.1.8.1 | Related Evidence/Comments. Corticosteroids
help manage severe CAR‐T toxicities by reducing immune cell
proliferation and cytokine production. However, studies link
higher cumulative doses and prolonged early use to early
progression and shorter survival in large B‐cell lymphoma.
This suggests corticosteroids should be used minimally, for
the shortest duration, and delayed, when possible, to optimize
CAR‐T outcomes [55].

3.3.1.9 | Statement 9—R 3.4.2 (Median 8.0)

3.3.1.9.1 | Related Evidence/Comments. Before CAR‐T,
patients often experience strong emotions, viewing it as a last
hope for remission. Unique complications like cytokine
release syndrome, along with physical pain and a desire for
normalcy, add to emotional distress [56]. Family and caregiver
support is essential, typically recommended for 30 days post‐
infusion, with travel support for up to 60 days [23].

3.3.1.10 | Statement 10—RS 3.5 (Median 8.0)

3.3.1.10.1 | Related Evidence/Comments. CAR‐T shows
promise for aggressive NHL but comes with severe toxicities

like CRS, HLH, ICANS, cytopenia, and infections. A meta‐
analysis of 15 trials (1364 patients) found higher CRS and
ICANS rates with axi‐cel, while liso‐cel had more severe
neutropenia. Severe infections were more common with axi‐
cel, but febrile neutropenia rates were similar across products.
Understanding these toxicities could enable patient‐tailored
therapy and early intervention [57].

3.3.1.11 | Statement 11—RS 3.6 (Median 8.0)

3.3.1.11.1 | Related Evidence/Comments. CAR‐T therapy
is effective for relapsed/refractory (R/R) large B‐cell
lymphoma (LBCL), but patients with CNS lymphoma were
largely excluded from trials. A recent meta‐analysis showed
that CAR‐T in CNS LBCL patients is as safe and effective as
in those without CNS involvement [58]. Similar studies in r/r
FL patients with comorbidities are needed to assess CAR‐T's
benefits in these cases.

3.3.2 | Question 2

3.3.2.1 | Statement 12—GPS 2.1 (Median 9.0)

3.3.2.1.1 | Related Evidence/Comments. Although CAR‐T
should be considered a treatment option for patients who do not
achieve CR or PR after second or subsequent LoT, a preliminary
assessment of CAR‐T eligibility before starting second LoT
might allow early identification of patients who might benefit of
CAR‐T in the subsequent LoT, possibly avoiding treatments
which might negatively interfere with an optimal therapeutic
sequencing (see recommendation 2.2).

3.3.2.2 | Statement 13—R 2.1.1 (Median 8.0)

3.3.2.2.1 | Related Evidence/Comments. Neurological
toxicity in CAR‐T recipients, now termed ICANS, is the second
most common adverse event, with incidence rates ranging from
12% to 55% [59]. Pre‐existing neurological comorbidities, as well
as factors like ALL, tumor burden, meningeal involvement, and
prior CNS therapies, may increase the risk of ICANS [60].

3.3.2.3 | Statement 14—R 2.1.2 (Median 8.0)

3.3.2.3.1 | Related Evidence/Comments. Educational
programs and materials for hematologists on CAR‐T eligibility,

TABLE 3 | (Continued)

N. Statement ID Question
18 In order to timely implement a possible use of CAR‐T therapy in subsequent

lines, hematology centers are recommended to settle a specific “CAR‐T
pathway” starting since the diagnosis in younger FL patients and in those
showing a high disease burden (FLIPI/m7FLIPI, metabolic tumor burden)

GPR 1.1 1

19 Both clinical and organizational know‐how need to be built up at each
hematology center in order to support the CAR‐T pathway

R 1.1.1 1

20 A CAR‐T focused choice of second‐line treatment is recommended in patients
diagnosed at a young age, with a high disease burden, or with suboptimal

response after frontline therapy

GPR 1.2 1

Abbreviations: GPR, Good Practice Recommendation; R, Remark; RS, Research Statement.
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treatment pathways, and outcomes are crucial for improving
patient identification and referral. These initiatives should
be collaboratively developed by institutions, clinical centers,
the Italian Society of Hematology, patient groups, and
pharmaceutical manufacturers [49].

3.3.2.4 | Statement 15—R 2.1.3 (Median 8.5)

3.3.2.4.1 | Related Evidence/Comments. Patients eligible
for CAR‐T should be informed about the benefits, risks, and the
need for dedicated caregiver support. Distance from the
treatment center may pose barriers to recruitment due to
economic or cultural factors, and some patients may prefer
outpatient care over in‐hospital treatment.

3.3.2.5 | Statement 16—GPS 2.2 (Median 9.0)

3.3.2.5.1 | Related Evidence/Comments. After 3 years in
ZUMA‐5, axi‐cel showed durable responses with few relapses
beyond 2 years and manageable safety in R/R patients.
However, assessments of baseline variables, including prior
bendamustine use and elevated TMTV, suggested that these
factors may impact durable remissions in FL patients [34].

3.3.2.6 | Statement 17—GPS 2.3 (Median 7.0)

3.3.2.6.1 | Related Evidence/Comments. Early response
assessment in FL patients is crucial when considering CAR‐T as
a third‐line option. It helps identify patients who will benefit
most while avoiding treatment delays. Recognizing early
treatment failure allows a transition to second‐line therapies,
with CAR‐T being a viable third‐line choice if needed. Timely
CAR‐T initiation after therapy failure is linked to better long‐
term outcomes, including higher OS and PFS [34].

3.3.3 | Question 1

3.3.3.1 | Statement 18—GPS 1.1 (Median 7.0)

3.3.3.1.1 | Related Evidence/Comments. CAR‐T offers
therapeutic efficacy but presents challenges in symptom
management, rehabilitation, and psychological care. Patient‐
centered care is essential to improve healthcare access and
quality [56]. Unlike conventional treatments, CAR‐T involves
complex processes, adverse effects like CRS and ICANS, and
emotional stress. Addressing its physical and psychological
impact is crucial, and effective communication and
management are highly valued by patients and caregivers.
Further research is needed to reduce burdens and develop self‐
management programs [56].

3.3.3.2 | Statement 19—R 1.1.1 (Median 7.5)

3.3.3.2.1 | Related Evidence/Comments. As immune
effector cells (IECs) are increasingly used in commercial and
research settings, healthcare organizations must develop pro-
cedures to safely administer this therapy. The Foundation for
the Accreditation of Cellular Therapy (FACT) has established

standards for IEC use, including CAR‐T cells, covering patient
selection, cell collection, therapy, toxicity management, and
long‐term follow‐up. FACT accreditation improves program
quality, ensuring compliance and enabling clinical trial
participation and certification for administering commercial
IEC therapies [61]. Given IEC therapy's distinct toxicities, a
strong procedure for identifying eligible patients is crucial,
and personnel education is key to preventing errors and
managing hematologic toxicities.

3.3.3.3 | Statement 20—GPS 1.2 (Median 8.0)

3.3.3.3.1 | Related Evidence/Comments. Young patients
with follicular lymphoma, especially those with disease pro-
gression after first‐line therapies, may tolerate intensive
treatments like CAR‐T better. CAR‐T offers long‐term benefits
for these patients, potentially improving life expectancy and
quality of life. CAR‐T provides a more targeted option than
chemotherapy in cases of high disease burden. After
suboptimal responses to frontline therapy, CAR‐T offers a
cutting‐edge alternative with the potential for deeper, longer‐
lasting responses, particularly in younger patients with better
tolerance.

A summary of main results is reported in Figure 2.

4 | Discussion

The SCHOLAR‐5 study, a retrospective analysis of relapsed/re-
fractory (r/r) follicular lymphoma (FL) patients, revealed no
clear standard of care and showed that response rates, quality,
and duration of response diminish with each line of therapy
(LoT). Progression‐free survival (PFS) dropped from 16.8% at
the third LoT to 7.9% at the fifth or later LoT [62]. Similarly, the
LEO CReWE study found that high FLIPI scores and alkylator‐
refractory disease were associated with shorter PFS, high-
lighting the unmet need for patients requiring therapy beyond
second line [64].

Recently approved CAR‐T therapies have shown efficacy in this
setting and are being further evaluated in routine care [63].
CAR‐T is now considered standard for patients with progression
of disease within 24 months (POD24) who fail to achieve
complete or partial remission after second or later LoTs, as well
as for those who relapse after autologous hematopoietic cell
transplantation (auto‐HCT) or have late relapses [50]. Both tisa‐
cel and axi‐cel administered as 3L treatments have demon-
strated durable remissions with 3‐year follow‐up [34, 35],
whereas liso‐cel demonstrated efficacy and safety also in 2L
patients with high‐risk disease features (POD24 from diagnosis
and double refractoriness) [36].

CAR‐T represents a valid option for r/r FL patients beyond
second‐line therapy, but timely and accurate identification of
eligible candidates is critical to avoid prior interventions that
might compromise CAR‐T effectiveness. Early identification
remains challenging due to the absence of formal criteria for
CAR‐T in earlier LoTs. However, younger patients with high
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tumor burden or suboptimal responses should be closely
monitored (Statements 18, 20), and expert centers are essential
to guide the patient journey (Statement 19).

For second‐line therapy, early response assessment is crucial,
particularly in refractory or high‐burden patients. Initial CAR‐T
eligibility evaluation—including comorbidities—is advised
(Statements 12, 13). Education for haemato‐oncologists is key to
improving early identification [49], and patient readiness and
caregiver support should also be considered (Statement 15).
Bendamustine should be avoided in second‐line therapy, as it
may impair CAR‐T response (Statement 16).

In third‐line settings, bendamustine history, age (Statement 7),
psychiatric health (Statement 8), infection risk (Statement 10),
POD24 (Statement 2), double refractoriness (Statement 1), and
failed auto‐HCT (Statement 9) must be assessed.

A structured CAR‐T pathway, supported by early assessments
and shared expertise, is essential for optimizing outcomes.

5 | Conclusion

CAR‐T therapy is an effective treatment for FL patients who
relapse after at least two prior LoT. Patient selection is crucial
to optimize its risk/benefit ratio and fully harness its curative
potential. This includes assessing eligibility criteria, caregiver
availability, and potential adherence to therapy. Identifying
CAR‐T candidates should begin as early as second‐line
therapy, particularly in high‐risk patients, to choose trea-
tments that won't negatively affect CAR‐T efficacy and ensure
timely referral to CAR‐T centers. Hematology centers man-
aging FL patients should implement dedicated teams to

provide educational and psychological support to patients and
caregivers.
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