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A B S T R A C T

Chimeric antigen receptor (CAR) T-cell therapy has revolutionized the treatment of aggressive B-cell non-Hodgkin lymphoma, particularly in relapsed/refractory
large B-cell lymphoma and mantle cell lymphoma. Despite its transformative potential, significant challenges persist in optimizing patient identification and
referral pathways to ensure timely and equitable access.
This expert consensus, developed through the Delphi methodology, analyzes key barriers to the referral process and proposes structured solutions to enhance
collaboration between referring treatment centers (RTCs) and qualified treatment centers (QTCs). Our findings highlight the importance of early and timely
identification of CAR T�eligible patients through standardized disease assessments and strategies to streamline patient access through structured collaboration
between RTCs and QTCs that can help overcome patient-specific logistical challenges. Proposed solutions should be broadly applicable across different health
care systems.
Addressing these clinical and logistical barriers in the referral process will be crucial for maximizing the benefits of CAR T-cell therapy and expanding its accessi-
bility to a broader patient population.
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Introduction

Chimeric antigen receptor (CAR) T-cell therapy has revolutionized
the treatment armamentarium for aggressive B-cell non-Hodgkin lym-
phoma (NHL), demonstrating robust and durable responses even in
heavily pretreated patients. For patients requiring a third-line approach
or later, anti-CD19 CAR T cells have been approved since 2017, making
this curative treatment available in refractory or relapsed (R/R) large B-
cell lymphoma (LBCL) [1�3]. Subsequently, axicabtagene ciloleucel
(axi-cel) and lisocabtagenemaraleucel (liso-cel) demonstrated superior-
ity compared with the previous standard of care (SoC) of high-dose che-
motherapy and autologous stem cell transplantation (ASCT). As a
consequence, both were approved for patients with primary refractory
diffuse large B-cell lymphoma (DLBCL) or those with early disease
relapse (�12 months), thus becoming an established new SoC in sec-
ond-line treatment [4,5]. CAR T cells have also received approval for R/R
mantle cell lymphoma (MCL) [6].

In Europe, the current options for R/R disease after a covalent Bru-
ton tyrosine kinase inhibitor (cBTKi) include brexucabtagene autoleu-
cel (brexu-cel) and pirtobrutinib. Real-world data supported and
confirmed trial results for both LBCL and MCL, with an improved
safety profile due to the implementation of optimized adverse event
(AE) management measures in everyday clinical practice [7,8].

CAR T-cell therapies can only be provided at qualified treatment cen-
ters (QTCs), where a CAR T multidisciplinary team (including hematolo-
gists, neurologists, nurses, intensivists, and transfusionists) and adequate
facilities exist. However, a large number of patients eligible for CAR T are
identified at referral treatment centers (RTCs), i.e., the site where the
patient is diagnosed and/or treated but which is not qualified to adminis-
ter CAR T-cell therapies. The patients’ referral—in particular, the timing
of referral—is critical to ensure that all patients with aggressive NHL who
are eligible to receive CAR T can benefit from this potential curative
option. Therefore, RTCs must refer their patients to QTCs and QTCs must
take in charge referred patients, following pathways that are well
defined in few cases [9]. Once a patient is identified as a potential candi-
date for CAR T-cell therapy by the treating hematologist, confirmation of
treatment choice and eligibility ideally is sought directly from the QTC.
Depending on the country, formal approval is also required by regional
and/or national authorities [10]. A recent survey by the European Blood
and Marrow Transplantation Society (EBMT) reflected significant inter-
national variation in the application of various cell therapy�based tech-
nologies, including CAR T-cell therapies. Treatment rates differed across
European countries, particularly for CAR T, and QTC density per country
varied more than 10-fold for the first top 25 countries. Not surprisingly,
center density strongly correlated with CAR T treatment rates [11]. The
analysis of the adoption of CAR T-cell therapies in R/R LBCL patients in 4
European countries (France, Germany, Italy, and Spain) has found that
access to this therapeutic option remains limited, with between 29% and
71% of estimated eligible patients not receiving treatment [10]. Recent
data show that misallocation to a treatment other than CAR T accounts
for an estimated number of lives lost at 5 years of between 40 and 120
for a misallocation rate of 10% up to 30%, respectively. In addition, this
misallocation is estimated to decrease life expectancy by over 8 months
per eligible patient on average [12].

All these data support the concept that greater efforts are needed
to optimize referral pathways to ensure that CAR T�eligible patients
are systematically identified in a timely manner.

The present article aims to capture the challenges that might limit
patient access to CAR T-cell therapies along the patient journey. In
addition, we aim to state a consensus focused on practical instruc-
tions on the management of patients with LBCL and MCL, coming
from results of the Delphi method [13�15]. Perspectives, opinion,
and unmet needs of both QTCs and RTCs were taken into consider-
ation as starting points for the rationale of the project.

Starting from a national consensus, our recommendations are
intended to be broadly applicable across different health care systems
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as most of the identified issues have been reported from several
countries worldwide [16,17].

Methods

Panel composition

The Expert Panel of 13 members included 2 scientific coordinators
and an independent methodologist (without voting rights) with exper-
tise in systematic reviews, meta-analysis, and the Delphi method. The
panel was responsible for drafting the protocol, producing the surveys
for QTCs and RTCs, and preparing the initial draft of the consensus
statements based on clinical expertise and clinical and logistical practice
considerations. The panel had a geographically balanced distribution of
LBCL and MCL experts with cell and gene therapy experience, as dem-
onstrated by their peer-reviewed publications, leadership in clinical tri-
als, involvement in national and international lymphoma scientific
committees, and international guidelines authorship.

Consensus methodology (Figure 1)

Twenty-seven QTCs and 42 RTCs were invited to fill in a survey
formulated by the Expert Panel aimed at identifying the main referral
barriers to CAR T therapy (Supplementary Material). Only one repre-
sentative physician of each invited center had to answer.

Once the results of the surveys were available, the panel formu-
lated preliminary consensus statements based on the referral barriers
declared by the QTCs and RTCs in order to propose specific solutions
to overcome them. The Delphi method was used to generate consen-
sus statements addressing the role, timing, and sequence of CAR T-
cell therapy pathways in patients with both LBCL and MCL.

The criteria of agreement and disagreement among experts have
been previously described [18,19]. Consensus was defined as >80% of
participant ratings within one 3-point region (1�3 = low level of agree-
ment; 4�6 = borderline; 7�9 = high level of agreement). Disagreement
was defined as being the only group reaching>80% by adding up the val-
ues of the other 2 groups (1�3 and 4�6 or 4�6 and 7�9). The systematic
step-by-step approach used in this project is provided in Figure 1.

The consensus items covered 8 issues: risk assessment, timing of
disease assessment (interim and at the end of treatment [EOT]),
bridging therapy (BT), referral, follow-up, capacity both for a single
QTC and at regional level, and communication between physician
and patient (§caregiver).

The methodologist analyzed and summarized the results while
keeping the individual ratings anonymous. Both rounds of the voting
survey were sent to the same participants for rating the reformulated
or newly added statements.

All surveys were administered online using specific dedicated
software, and results were reviewed and collated independently by
the methodological expert. In evaluating each statement, each voting
participant had to refer both to one’s own experience and clinical
judgment and to the available scientific evidence.

The first voting round included 35 items for LBCL and 15 items for
MCL. The results of the first round, along with the statements not
reaching the consensus threshold (<80% of agreement), were presented
during the virtual teleconference of the panel members. Consensus
statements that met the predefined criteria for formal consensus were
recommended for approval. Statements that failed to achieve prede-
fined criteria for consensus were discussed during the virtual meeting
and, based on the discussions, were dropped or modified (based also
on comments received) for revoting in the second round.

Results

The referral barriers identified in the survey fall into the following
domains: pathway from patient identification to referral; pathway



Fig. 1. Flowchart of consensus steps. CAR T-cell, chimeric antigen receptor T-cell therapy; LBCL, large B-cell lymphoma; MCL, mantle cell lymphoma; QTC, qualified treatment cen-
ters; RTC, referring treatment centers.
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from referral to CAR T-cell infusion and subsequent follow-up; QTCs
and/or regional capacity; and patient’s and/or caregiver’s needs. QTC
and RTC survey results constitute the actual and effective rationale
that led to the subsequent consensus statements by the panel. Com-
plete results of the survey are available in the Supplementary Tables
1 and 2.

Through the Delphi method at the end of the first round, 30 state-
ments for LBCL and 11 for MCL received consensus for agreement, 4
LBCL and 4 MCL items obtained disagreement, and 1 (regarding LBCL)
dispersed opinion. After discussion, a total of 9 statements (5 for LBCL
and 4 for MCL) were proposed for the second round. Three out of 9
statements included in the second phase of voting (2 for LBCL and 1
for MCL) met the predefined criteria for consensus, whereas 6 (3 for
LBCL and 3 for MCL) did not reach agreement.

Overall, we achieved 32/35 consensus for LBCL and 12/15 for MCL,
respectively (Tables 1 to 3). However, since 9 items of LBCL (logistical
issues) were applicable also for MCL, we reported them in a separate
Table (Table 3). Thus, in the output of Table 1 for LBCL, the final
results are 26 instead of 35.

LBCL

Full recommendations for LBCL are shown in Table 1. Many of the
recommendations, particularly those related to disease assessment
and treatment response, reflect existing recommendations from
major international guidelines [20�26]. The intention of the consen-
sus was to synthesize them within the overall patient journey and to
give a practical perspective on the clear implications that such rec-
ommendations have for the referral process.

Recommendations at diagnosis

Risk stratification at diagnosis is crucial in LBCL to guide treatment
decisions and predict patient outcomes. Patients with high-risk LBCL
are more likely to have poor responses to first-line (1L) treatment.
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The panel questioned whether the QTC should be consulted before
starting 1L treatment in the case in which high-risk patients are iden-
tified by RTCs. As the panel reported dispersion of opinions concern-
ing this statement, the adoption of an integrated QTC�RTC care
approach for high-risk patients at diagnosis remains an unaddressed
issue.

Recommendations from first-line treatment to follow-up after end of
treatment evaluation

Rapidly progressive disease was identified as one of the main
issues in referral barriers through the CAR T-cell pathway. Ten con-
sensuses were generated to ensure early identification of LBCL
patients who are chemorefractory to 1L treatment. The panel
agreed that response should be assessed after 3 to 4 cycles with a
total-body computed tomography (CT) scan or fluorodeoxygluco-
se�positron emission tomography (FDG-PET) scan in all patients
regardless of their risk profile [21,25]. This interim evaluation is
crucial to enable early identification of chemorefractory patients
defined by a reduction in lymph nodes (or other disease localiza-
tions) less than 50% on CT scan or by a persistence in FDG-PET
uptake with a Deauville score (DS) of 4 to 5 [22]. Indeed, a patient
who did not obtain at least a partial response (PR) at this time point
should be promptly referred to the QTC to be addressed with CAR
T-cell therapy [25]. Patients who have only partial chemosensitivity
to 1L treatment obtaining a PR at the interim evaluation require
close monitoring until EOT evaluation.

EOT assessment should be done within 1 month after the admin-
istration of the last cycle of chemoimmunotherapy. In the event that
1L treatment contains 2 additional doses of rituximab, EOT evaluation
should be performed before this maintenance phase. At this time
point, all patients achieving PR, stable disease (SD), or progressive
disease (PD) are defined as chemorefractory and should be referred
for CAR T-cell therapy [26]. On the other hand, patients obtaining a
complete metabolic response (CMR) at EOT are recommended to be



Table 1
Large B-cell lymphoma final results.

Parameter 1�3
%

4�6
%

7�9
%

4�9
%

1�6
%

Final result

LBCL—Risk evaluation at diagnosis
For patients with high-risk LBCL, the QTC should be consulted before initiating first-line therapy. 25.0% 33.3% 41.7% 75% 58.3% Dispersed opinions
First line—Interim evaluation
Response should be evaluated after 3-4 cycles of first-line therapy in all patients, regardless of risk pro-
file.

0.0% 0.0% 100.0% 100.0% 0.0% Agreement

Response to first-line therapy should be evaluated after 3-4 cycles with total body CT scan with contrast
or FDG-PET (interim PET).

0.0% 0.0% 100.0% 100.0% 0.0% Agreement

At the interim evaluation after 3-4 cycles of first-line therapy, a patient is to be defined as chemorere-
fractory if: the reduction in lymphadenopathies or other localizations of disease on CT scan is less
than 50% or there is a persistence of uptake on PET (DS 4-5).

0.0% 8.3% 91.7% 100.0% 8.3% Agreement

A patient with LBCL, regardless of risk class, with a clinically unresponsive disease (not obtaining at
least a partial response) upon re-evaluation after 3-4 cycles of first-line therapy, should be referred to
the QTC.

0.0% 0.0% 100.0% 100.0% 0.0% Agreement

First line—End of therapy
At the end of first-line therapy, a patient is to be defined as chemorefractory if there is a DS of 4 or 5 on
FDG-PET.

0.0% 0.0% 100.0% 100.0% 0.0% Agreement

Histologic confirmation should be performed, where possible, in patients with LBCL who have an
incomplete metabolic response (DS 4-5) at the end of first-line therapy.

0.0% 33.3% 66.7% 100.0% 33.3% Disagreement

CAR T therapy should be considered for patients with PD, SD, or PR at the end of first-line therapy, and
the patient should be reported as soon as possible.

0.0% 8.3% 91.7% 100.0% 8.3% Agreement

First line—Follow-up
After obtaining a complete metabolic response (DS 1-3) at the end of first-line therapy, CT scan with
contrast is the recommended method for monitoring the patient with LBCL. The use of PET should be
reserved for cases of doubtful evaluation on the CT scan.

0.0% 16.7% 83.3% 100.0% 16.7% Agreement

In the monitoring of the first year after the end of first-line therapy, all patients should have a CT scan
with contrast at about 6 months and within 12 months after the end of therapy.

0.0% 8.3% 91.7% 100.0% 8.3% Agreement

It is necessary to monitor more closely with CT scan with contrast patients who at the end of therapy
have a complete metabolic response but persistence of lymph node lesions >3 cm.

8.3% 41.7% 50.0% 91.7% 50.0% Disagreement

It is worth considering CAR T therapy for R/R patients within 12 months after the end of the first-line
approach.

0.0% 0.0% 100.0% 100.0% 0.0% Agreement

In the event of any suspicion of recurrence during follow-up, it is recommended to proceed with histo-
logic confirmation of the event by biopsy and, in the meantime, to immediately contact the QTC.

0.0% 16.7% 83.3% 100.0% 16.7% Agreement

LBCL—Referral
In patients with LBCL refractory to the first line of therapy or in first relapse within 1 year, the RTC
should contact the QTC as quickly as possible in order to confirm the actual eligibility for CAR T ther-
apy and organize lymphocytoapheresis.

0.0% 0.0% 100.0% 100.0% 0.0% Agreement

The assessment of eligibility for CAR T therapy, even in the presence of minimal deviations, is shared
between the RTC and QTC, but the final decision is the responsibility of the QT.

0.0% 0.0% 100.0% 100.0% 0.0% Agreement

The QTC must undertake to perform the first assessment visit of a referred patient as soon as possible
according to priority criteria (disease status, prognostic risk, etc.).

0.0% 0.0% 100.0% 100.0% 0.0% Agreement

Once a patient eligible for CAR T therapy has been identified, the QTC must agree with the RTC on the
scheduling of diagnostic investigations for lymphocytoapheresis (viral serologies, brain MRI, echocar-
diography, etc.) and the remaining therapeutic program, at each stage of the CAR T pathway.

0.0% 0.0% 100.0% 100.0% 0.0% Agreement

Holding therapy (cytoreductive therapy between the indication for CAR T therapy and lymphocytoa-
pheresis) should not be initiated without first contacting the QTC in order not to affect the collection
of lymphocytes.

0.0% 8.3% 91.7% 100.0% 8.3% Agreement

LBCL—Bridging therapy
BT, which is therapy administered after leukapheresis and prior to CAR T infusion, should be agreed
upon with the QTC.

0.0% 0.0% 100.0% 100.0% 0.0% Agreement

BT after lymphocytoapheresis is recommended in LBCL patients who are candidates for CAR T therapy
in the case of progressing disease and high tumor burden.

0.0% 0.0% 100.0% 100.0% 0.0% Agreement

In patients progressing with high tumor burden after BT, CAR T infusion should be evaluated on a case-
by-case basis and should not be excluded a priori.

8.3% 0.0% 91.7% 91.7% 8.3% Agreement

CAR T infusion should also be performed in patients in complete remission at the end of BT. 0.0% 8.3% 91.7% 100.0% 8.3% Agreement
The choice of a short BT with an optimal toxicity/efficacy ratio is recommended. 0.0% 0.0% 100.0% 100.0% 0.0% Agreement
Critical mass radiotherapy may be considered in patients with diffuse disease. 0.0% 0.0% 100.0% 100.0% 0.0% Agreement
Myeloablative chemotherapy with autologous stem cell transplantation is contraindicated as BT in
patients with active disease owing to its high infectious and hematologic toxicity.

8.3% 0.0% 91.7% 91.7% 8.3% Agreement

The use of polatuzumab-vedotin in patients with LBCL can be considered a valid BT and seems to be
associated with better outcomes, albeit on a limited series of patients.

0.0% 8.3% 91.7% 100.0% 8.3% Agreement

BT, bridging therapy; CAR T, chimeric antigen receptor T-cell therapies; CT, computed tomography; DS, Deauville Score; FDG-PET, fluorodeoxyglucose�positron emission tomog-
raphy; LBCL, large B-cell lymphoma; PD, progression of disease; PR, partial response; QTC, qualified treating centers; RTC, referring treatment centers; R/R, relapse/refractory; SD,
stable disease.
followed with a CT scan whereas FDG-PET should be reserved in
cases of doubtful CT scan evaluation [23]. The timing of disease moni-
toring for patients achieving CMR should be at 6 months and within
12 months after EOT [21]: indeed, CAR T-cell therapies are indicated
for patients experiencing relapse within 12 months after the comple-
tion of 1L chemoimmunotherapy. These patients should be referred
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for CAR T-cell therapy. In addition, it is recommended to immediately
contact the QTC to agree on the need to confirm the suspicion of dis-
ease recurrence through histologic confirmation.

The panel disagreed on 2 items: the need to perform a histologic
confirmation for patients with incomplete metabolic response at EOT
[20] and the need to plan closer monitoring with a CT scan in patients



Table 2
Mantle cell lymphoma final results.

Parameter 1�3
%

4�6
%

7�9
%

4�9
%

1�6
%

Final result

MCL�Risk assessment
Blastoid or pleomorphic histotype identifies the patient with MCL at high risk
of recurrence or progression.

0.0% 0.0% 100.0% 100.0% 0.0% Agreement

Elevated MIPI identifies the patient with MCL at high risk of recurrence or progres-
sion.

16.7% 25.0% 58.3% 83.3% 41.7% Disagreement

The presence of TP53 deletion/mutation and/or elevated Ki67 identifies the patient
with MCL at high risk of recurrence or progression.

0.0% 0.0% 100.0% 100.0% 0.0% Agreement

In the patient with MCL with TP53 deletion/mutation negative at diagnosis, it is
necessary to assess the presence of the TP53 deletion/mutation at each episode
of relapse/progression.

0.0% 8.3% 91.7% 100.0% 100.0% Agreement

It is important to consider the time to relapse after standard first-line treatment
(POD24) in order to identify patients with MCL at high risk of further relapse or
progression.

0.0% 0.0% 100.0% 100.0% 100.0% Agreement

The patient with high-risk MCL at diagnosis remains at high risk even at the time
of the first relapse and subsequent events.

0.0% 16.7% 83.3% 100.0% 100.0% Agreement

Timing of disease assessment during BTKi therapy
The patient with MCL on second-line BTKi therapy should be monitored with
instrumental examination (ultrasound or CT) every 3 months in the first year of
treatment.

0.0% 8.3% 91.7% 100.0% 8.3% Agreement

In the case of MCL with high biological risk (TP53mutation, high Ki67 kinetics,
blastoid morphology, POD24), it is necessary to re-evaluate the disease within a
short time period (monthly blood chemistry tests) during the first 12 months of
second-line therapy.

0.0% 8.3% 91.7% 100.0% 8.3% Agreement

MCL—Referral
For patients with MCL who are potential candidates for CAR T, it is recommended
to alert the QTC before starting second-line therapy.

16.7% 16.7% 66.7% 83.3% 33.3% Disagreement

In patients with MCL who are potential candidates for CAR T, the use of a treatment
regimen containing bendamustine should be carefully considered in view of the
lymphocytotoxicity of this drug.

0.0% 0.0% 100.0% 100.0% 0.0% Agreement

Patients with MCL who are persistent or who have lost response to BTKi treatment
should be referred to the QTC prior to starting a new line of therapy in order to
perform lymphocytoapheresis as early as possible.

0.0% 8.3% 91.7% 100.0% 8.3% Agreement

MCL—Bridging therapy
In patients with MCL, BT should be agreed upon between the RTC and QTC. 0.0% 0.0% 100.0% 100.0% 0.0% Agreement
In patients with MCL who are candidates for CAR T therapy, BTKi therapy may be
continued even after lymphocytoapheresis if progression is slow.

0.0% 0.0% 100.0% 100.0% 0.0% Agreement

In patients with MCL who are candidates for CAR T therapy, the use of Bcl2 inhibi-
tors as BT may be considered.

0.0% 25.0% 75.0% 100.0% 25.0% Disagreement

In patients with MCL who are candidates for CAR T therapy, the use of non-cova-
lent BTK inhibitors may be advisable as BT.

0.0% 16.7% 83.3% 100.0% 16.7% Agreement

BT, bridging therapy; BTKi, Bruton tyrosine kinase inhibitor; CAR T, chimeric antigen receptor T-cell therapies; CT, computed tomography; MCL, mantle cell lymphoma; MIPI,
Mantle Cell Lymphoma International Prognostic Index; POD24, progression of disease within 24 months; QTC, qualified treating center; RTC, referring treatment center.
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who have a CMR at EOT but persistent lesions greater than 3 cm [21].
The false-positive rate with PET scans is low and does not justify sys-
tematic biopsies, but rather requires timely patient referral to CAR T
therapy [21]. Although it could be stated that patients in CMR at EOT
but with a persistence of lesions greater than 3 cm could have a
greater risk of recurrence, available data do not recommend closer
monitoring [21].

LBCL—recommendations for referral

The time between the identification of patient candidates for CAR
T therapy and lymphocytoapheresis is critical, as emerged from the
survey results (Supplementary Tables 1 and 2). The adoption of an
integrated QTC�RTC care approach is mandatory to optimize the CAR
T journey. Five consensuses were generated for the referral pathway.
As soon as RTCs identify a patient who is potentially eligible for CAR
T therapy, the RTC should contact the QTC as quickly as possible to
confirm the actual eligibility for CAR T therapy and, thus, to organize
lymphocytoapheresis. The RTC and QTC share the responsibility for
the eligibility assessment of patients for CAR T, but the QTC has the
responsibility for the final decision. If patients are deemed eligible,
the QTC must perform the “first” visit as soon as possible, prioritizing
according to patient’s clinical status (e.g., disease kinetics, prognostic
risk). Moreover, the RTC and QTC must agree on the therapeutic pro-
gram scheduling. In agreement with the recent British Society of
1320
Haematology guidelines [24], in the exceptional case when a holding
therapy might be needed before lymphocytoapheresis due to an
aggressive disease dynamic, the RTC and QTC must closely discuss
and agree upon both the treatment strategy and timelines in order to
not affect the apheresis product while preserving fitness and perfor-
mance status [17,27]. Where possible, the use of bendamustine in
holding therapy should be avoided owing to its association with
increased risk of manufacturing failure [24].

Recommendations for BT

As highlighted in the survey, BT plays a critical role in the man-
agement of patients with R/R LBCL who are candidates for CAR T ther-
apy. The main goal of BT is to control disease progression during the
time required for manufacturing while preserving CAR T eligibility. In
addition, effective BT may mitigate CAR T-cell toxicity by reducing
the tumor burden [24]. The Expert Panel generated eight consensus
statements on BT. BT should be recommended in LBCL patients in the
case of progressing disease and high tumor burden and should be
agreed upon between the RTC and QTC [24,27]. If progressing disease
with high tumor burden persists after BT, CAR T therapy should not
be excluded a priori since chemosensitivity is not mandatory [24,28].
On the other hand, CAR T infusion should be performed even in
patients with CR after BT, since this population is expected to achieve
the best outcomes [29]. Concerning the different types of BT, the



Table 3
Logistical requirements and patient perspective recommendations.

Parameter 1�3
%

4�6
%

7�9
%

4�9
%

1�6
%

Final result

QTC capacity
The application of standardized protocols on the prevention and treatment of complications from CAR T therapies

can be useful for a better clinical outcome and to promote a shorter discharge time.
0.0% 0.0% 100.0% 100.0% 0.0% Agreement

In light of current real-world safety reports, it is not essential to reserve an ICU bed, but it is important that the ICU is
informed of the scheduling of a CAR T treatment.

0.0% 8.3% 91.7% 100.0% 8.3% Agreement

Regional capacity
It is recommended to establish a reference network between the QTC and RTC in order to ensure sharing best prac-

tices in terms of early access for patients who are candidates for CAR T therapies.
0.0% 0.0% 100.0% 100.0% 0.0% Agreement

The QTC should be available to refer patients to other QTCs if timely management cannot be guaranteed. 8.3% 0.0% 91.7% 91.7% 8.3% Agreement
Communication between physician and patients and their caregivers
Once the patient candidate for CAR T therapy has been identified, the RTC must have an interview with the patient

in order to agree on the management with the QTC.
0.0% 0.0% 100.0% 100.0% 0.0% Agreement

The specialists of the RTC must explain to the patient and caregiver that the transfer to the QTC is essential for the
execution of the best available therapeutic option, for curative intent.

0.0% 0.0% 100.0% 100.0% 0.0% Agreement

It is important to convey to the patient and caregiver the concept that CAR T therapy requires a limited time com-
mitment away from home.

0.0% 0.0% 100.0% 100.0% 0.0% Agreement

Patient needs, such as the need for caregivers and/or transport/accommodation logistics near the treatment center,
should be shared as early as possible with the QTC in order to find solutions to ensure the safe feasibility of CAR T
therapy.

0.0% 8.3% 91.7% 100.0% 8.3% Agreement

The description of the risks and benefits of CAR T treatment should be discussed appropriately between the patient
and the QTC.

0.0% 0.0% 100.0% 100.0% 0.0% Agreement

CAR T, chimeric antigen receptor T-cell therapies; ICU, intensive care unit; QTC, qualified treating center; RTC, referring treatment center.
choice of a short treatment with an optimal toxicity/efficacy ratio is
recommended. Radiotherapy may be considered as well in the case
of a critical mass, when feasible. BT based on the use of polatuzumab
vedotin can also be considered as a valid option; recent evidence sug-
gests better outcomes compared with alternatives [29]. Myeloabla-
tive therapy with ASCT is contraindicated in patients with active
disease owing to the high risk of both hematologic toxicities and
infections [28]. The CAR T journey of the LBCL patient is reported in
Figure 2.

Mantle Cell Lymphoma Full recommendations for MCL are
shown in Table 2.
Fig. 2. Large B-cell lymphoma patient journey to CAR T-cell therapy. Aph, apheresis; CAR T,
raphy; EOT, end of treatment; LBCL, large B-cell lymphoma; m, months; PD, progression of
first-line treatment; 2L, second-line treatment.
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Recommendations for risk assessment

Five areas of consensus were established, while 1 point of dis-
agreement remained regarding the prognostic risk assessment of
MCL.

Firstly, high-risk patients at diagnosis are consistently classified as
high risk even at the time of first and subsequent disease recurrences
[30]. Low-risk patients must be re-evaluated for risk assessment at
any subsequent disease recurrence [30].

Blastoid or pleomorphic phenotypes are indicators of patients at
high risk for disease recurrence or progression, as is the presence of
chimeric antigen receptor T-cell therapy; CR, complete response; CT, computed tomog-
disease; PR, partial response; QTC, qualified treatment centers; SD, stable disease; 1L,



Fig. 3. Mantle cell lymphoma patient journey to CAR T-cell therapy. CAR T, chimeric antigen receptor T-cell therapy; CR, complete response; CT, computed tomography; MCL, man-
tle cell lymphoma; PD, progression of disease; PET, positron emission tomography; PR, partial response; QTC, qualified treatment center; SD, stable disease; 2L, second-line treat-
ment; 3L, third-line treatment.
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TP53 deletions or mutations and/or elevated Ki67 levels [30,31].
Notably, patients who tested negative for TP53 deletions or mutations
at diagnosis should be reassessed at each recurrence or progression
of the disease.

In recent years, the concept of POD24 (progression within 24
months after 1L treatment) has emerged as a prognostic factor, iden-
tifying patients at high risk of disease relapse or progression [32].

Regarding the Mantle Cell Lymphoma International Prognostic
Index (MIPI), the panel disagreed on its usefulness as a factor for
identifying high-risk patients in terms of disease recurrence or pro-
gression [30,31]. For patients deemed at high risk of recurrence or
progression, it is recommended to contact the QTC before initiating
2L therapy [33].

Recommendations for timing of disease reassessment during BTKi

Two consensuses were established. For high-risk patients, as
defined in the previous section, disease restaging is recommended
within a short time frame using monthly blood chemistry tests and
clinical assessments during the first 12 months of 2L treatment
[21,34]. These patients should undergo imaging restaging (CT or PET-
CT, or ultrasound) within 8 to 12 weeks, sooner if there are concerns,
followed by further imaging restaging every 3 months during the first
year [43,44]. Low-risk patients receiving 2L treatment with a BTKi
should undergo imaging (CT scan or PET-CT, or ultrasound), blood
chemistry tests, and clinical assessments every 3 months during the
first year [35,36]. These guidelines are consistent with the recent rec-
ommendations from the British Society for Haematology on the diag-
nosis and management of MCL [33]. In the case in which there is no
early response and the disease remains stable or progresses on BTKi,
an urgent referral to a QTC is recommended. If there is an ongoing PR
or CR, the patient should continue on clinical surveillance [33].

Recommendations for referral

Regardless of risk stratification, patients considered potential can-
didates for CAR T-cell therapy are patients with MCL who develop
resistance or experience a loss of response to BTKi. It is crucial to refer
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these patients to the QTC promptly to schedule and perform leuka-
pheresis [21,34]. Careful consideration should be given to the use of
bendamustine-containing regimens before leukapheresis owing to
their known lymphotoxic effects.

Recommendations for BT

As previously stated for patients with LBCL, the decision to imple-
ment BT should be made collaboratively between the RTC and QTC.
BTKi therapy may be continued after leukapheresis if the patient is in
SD or if PD is considered slow. Another potential BT option to con-
sider is the use of non-covalent BTKi [37,38]. In contrast, the use of
anti-Bcl2 as a BT is not recommended due to a lack of robust data and
evidence in the literature, particularly in real-world settings, as well
as due to the aggressive nature of the lymphoma. The CAR T journey
of the patient with MCL is reported in Figure 3.

Logistical Requirements and Patient Perspective

Full recommendations for logistical requirements and patient per-
spectives are presented in Table 3.

Recommendations for QTC and regional capacity and communication
between physician and patient

Consensus for QTC and regional capacity and for communication
between physician and patient (and their caregiver) was reached on
9 statements valid both for patients with LBCL and patients with
MCL.

Regarding the QTC capacity issues, the adoption and application of
standardized protocols in preventing CAR T complications can be use-
ful for better clinical outcomes and shorter discharge time
[29,39�41]. Nevertheless, it is not essential to reserve an intensive
care unit (ICU) bed: the ICU could simply be advised about the sched-
uled infusion and alerted in the case of severe or serious complica-
tions. Finally, if a QTC cannot guarantee timely management, the QTC
should be available to refer patients to another QTC, ensuring the
best pathway for patients’ timely access to CAR T-cell therapy.



From a clinical practice perspective, particularly in the context of
CAR T-cell therapy, communication with the patient is a core element
of clinical decision-making. It directly influences treatment accep-
tance, adherence, and informed consent—as such, it has an integral
role in patient-centered care. Once a patient is identified as a candi-
date for CAR T therapy, the RTC specialist must explain to the patient
(and caregivers) that transferring to the QTC is essential to access the
best available treatment option. The RTC specialist should also con-
vey that CAR T therapy requires a logistical commitment, such as
being away from home, but only for a limited period of time. To sim-
plify the treatment pathway and ensure the feasibility of the therapy,
patient and caregiver specific needs should be communicated to the
QTC as early as possible. The QTC is responsible for providing a com-
prehensive explanation of the risks and benefits of CAR T-cell therapy
and may also be able to offer tailored solutions to address logistical
challenges, ensuring a smooth transition between centers.

Discussion

CAR T-cell therapy has significantly shifted the treatment para-
digm for aggressive B-cell NHL, particularly in R/R LBCL and MCL,
now substantiated by consistent efficacy data from long-term clinical
trial results and the real-world setting, supporting unprecedented
therapeutic value. However, despite these advancements, challenges
remain in standardizing patient pathways from RTCs to QTCs.
Addressing these gaps requires well-structured referral frameworks
to ensure streamlined patient access and optimized treatment time-
lines.

Our article highlights that receipt of CAR T therapy at an institu-
tion different from the primary hematology hospital could be com-
plex and, above all, a multistep process for physicians, patients, and
their caregivers. The absence of clear and well-defined referral path-
ways may limit the likelihood and timeliness of referral of an eligible
patient to a QTC. In addition, treating hematologists might be hesitant
to refer eligible patients owing to the perceived complexity and dura-
tion of the CAR T-cell therapy pathway, potentially not even consid-
ering or delaying patient access to this therapy. The distance
between RTCs and QTCs can also be considerable and may even
require patients to travel outside of their own region. As patients
with LBCL or MCL endure a reduced health status, they often require
assistance. Thus, family members are also likely to be required to
travel with them [18]. This Delphi consensus may serve as a useful
guide to plan improvements in the referral process within different
health system environments.

Timely referral to a QTC is a critical determinant of CAR T-cell ther-
apy outcomes. Regarding patients with LBCL, our consensus recommen-
dations identify critical time points throughout the 1L treatment that
enable early identification of patients who must be addressed with CAR
T treatment in 2L. The consensus emphasizes the importance of early
identification of patients with LBCL who are chemorefractory, ideally at
the first interim evaluation or, at the latest, at EOT. Additionally, post-
treatment monitoring strategies for patients achieving CR are pivotal to
ensure clear identification of early relapsed patients (within 12 months),
who should receive expeditious evaluation for CAR T-cell therapy.
Timely referral to a QTC is even more crucial in MCL. Patients who are
high risk for MCL should be discussed with a QTC at first relapse. Inde-
pendently from risk assessment, each patient with MCL should be mon-
itored closely while receiving 2L with a BTKi, integrating clinical and
instrumental assessments. A prompt early referral at the first signs of
BTKi failure might mitigate the drop-out risk and improve CAR T-cell
accessibility. Once CAR T�eligible patients have been identified, the
adoption of an integrated QTC�RTC care approach is mandatory to
drive the patient to product infusion.

The interventions mentioned above could help reduce the so-
called "vein-to-vein time," associated with more favorable efficacy
outcomes compared with longer times [41]. Additionally, other
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factors should be considered for optimal timing. The time between
patient referral and infusion (often referred to as "decision-to-vein"
or "brain-to-vein" time) is not currently well defined, as it is neither
reported in clinical trials nor studied in real-world settings [42].

The Expert Panel identified key areas for improvement in referral
logistics, emphasizing the need for structured collaboration between
RTCs and QTCs. Established formal hub-and-spoke partnerships aim
to address existing barriers, such as delays in eligibility assessments,
logistical challenges in patient transfer, and inconsistencies in pre-
treatment evaluation requirements. These models could be used as
examples of good practice for creating common standards in CAR T
clinical networks and referral systems. They can help set up ways to
share information between networks and regions, breaking down
barriers and making referral processes more efficient [43]. Guidelines
on referral pathways could also require that capacity and wait times
of QTCs should be visible to RTCs to facilitate informed choice of the
referral destination.

A few limitations should be acknowledged, such as the fact that
the expert opinion is based on input from a limited panel. Neverthe-
less, it was based on large surveys that involved 69 hematologic cen-
ters. In addition, the panel has broad expertise in CAR T-cell therapy
and is representative of both RTCs and QTCs. Regarding the potential
lack of prospective validation, we note that some projects have
already started with promising results [43].

Furthermore, our findings highlight the significance of addressing
patient-specific barriers, such as the presence of a caregiver and patient
hesitancy owing to the travel required to reach QTCs. To overcome this
challenge, caregiver support resources should be made available, and
most patients may qualify for patient support programs that provide
professional caregivers as well as assistance with travel, logistical needs,
and supportive services such as physiotherapy or nutritional care [44].
These programs can be facilitated by QTCs, which, if properly informed
about patient-specific needs, can help alleviate patient hesitancy. More-
over, an essential yet often underemphasized component of the referral
and treatment pathway is the quality of communication between clini-
cians and patients or caregivers. Clear, timely, and empathetic commu-
nication is critical not only to convey the potentially curative intent of
CAR T-cell therapy but also to appropriately set expectations regarding
efficacy and risks. Such communication supports shared decision-mak-
ing and may ultimately influence patient adherence, satisfaction, and
clinical outcomes.

In conclusion, our Expert Consensus reinforces the expanding role
of CAR T-cell therapy in the treatment of aggressive NHL. While real-
world data confirm the clinical efficacy of CAR T-cell therapy, opti-
mizing referral processes is crucial for maximizing patient outcomes.
Establishing structured referral frameworks, fostering collaboration
between RTCs and QTCs, and addressing unresolved clinical uncer-
tainties will be essential to ensure equitable access to these life-sav-
ing therapies.
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