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Meeting Agenda: Day 1 – Friday, August 26, 2022
Time Topic Speaker/Moderator
15.00 – 15.10 (10 min) Welcome and Introductions Marie-Jose Kersten, MD

15.10 – 15.20 (10 min) Update on CAR T in DLBCL Paolo Caimi, MD

15.20 – 15.45 (25 min) Key Questions and Topics for Discussion Marie-Jose Kersten, MD

15.45 – 15.50 (5 min) Summary of Key Takeaways: CAR T in DLBCL Paolo Caimi, MD

15.50 – 16.00 (10 min) Update on CAR T in Indolent NHL/MCL Paolo Corradini, MD

16.00 – 16.25 (25 min) Key Questions and Topics for Discussion Marie-Jose Kersten, MD

16.25 – 16.30 (5 min) Summary of Key Takeaways: CAR T in Indolent NHL/MCL Paolo Corradini, MD

16.30 – 16.40 (10 min) Update on Bispecific Antibodies in B-NHL Peter Martin, MD

16.40 – 17.00 (20 min) Key Questions and Topics for Discussion Marie-Jose Kersten, MD

17.00 – 17.05 (5 min) Summary of Key Takeaways: Bispecific Antibodies in B-NHL Peter Martin, MD

17.05 – 17.15 (10 min) Break

17.15 – 17.25 (10 min) Update on CAR T in Leukemias Jae Park, MD

17.25 – 17.50 (25 min) Key Questions and Topics for Discussion Frederick Locke, MD

17.50 – 17.55 (5 min) Summary of Key Takeaways: CAR T in Leukemias Jae Park, MD

17.55 – 18.05 (10 min) Update on Bispecific Antibodies in Leukemias Josep-Maria Ribera, MD, PhD

18.05 – 18.20 (15 min) Key Questions and Topics for Discussion Frederick Locke, MD

18.20 – 18.25 (5 min) Summary of Key Takeaways: Bispecific Antibodies in Leukemias Josep-Maria Ribera, MD, PhD

18.25 – 18.30 (5 min) Wrap-up and Overview of Day 2 Activities Frederick Locke, MD



Meeting Agenda: Day 2 – Wednesday, August 31, 2022
Time Topic Speaker/Moderator
16.30 – 16.35 (5 min) Welcome and Introductions Frederick Locke, MD

16.35 – 16.45 (10 min) Update on CAR T in MM Mohamad Mohty, MD, PhD

16.45 – 17.05 (20 min) Key Questions and Topics for Discussion Frederick Locke, MD

17.05 – 17.10 (5 min) Summary of Key Takeaways: CAR T in MM Mohamad Mohty, MD, PhD

17.10 – 17.20 (10 min) Update on Bispecific Antibodies in MM Keith Stewart, MBChB, MBA

17.20 – 17.40 (20 min) Key Questions and Topics for Discussion Frederick Locke, MD

17.40 – 17.45 (5 min) Summary of Key Takeaways: Bispecific Antibodies in MM Keith Stewart, MBChB, MBA

17.45 – 17.50 (5 min) Break

17.50 – 18.00 (10 min) Impact of Real-world Data on CAR T-Cell Therapies and Bispecific Antibodies Olivier Tournilhac, MD, PhD

18.00 – 18.20 (20 min) Key Questions and Topics for Discussion Marie-Jose Kersten, MD

18.20 – 18.25 (5 min) Summary of Key Takeaways: Impact of Real-world Data on CAR T-Cell Therapies Olivier Tournilhac, MD, PhD

18.25 – 18.35 (10 min) Sharing Experiences: Current Barriers to Real-world CAR T Adoption in the US Irene Ghobrial, MD

18.35 – 18.45 (10 min) Sharing Experiences: Current Barriers to Real-world CAR T Adoption in Europe Pier Luigi Zinzani, MD, PhD

18.45 – 19.15 (30 min) Key Questions and Topics for Discussion Marie-Jose Kersten, MD

19.15 – 19.25 (10 min) Summary of Key Takeaways: Real-world CAR T Adoption Irene Ghobrial, MD, and Pier Luigi 
Zinzani, MD, PhD

19.25 – 19.30 (5 min) Closing Remarks Marie-Jose Kersten, MD



Updates on CAR T Cells 
and Bispecific Agents



Updates on CAR T in DLBCL (1/2)
Presented by Paolo Caimi, MD

CAR Ts are standard of care in DLBCL CAR Ts are explored in earlier lines

> There are currently 3 approved CAR T-cell therapies for 
patients with relapsed/refractory DLBCL and 2 prior lines 
of therapy: axicabtagene ciloleucel (axi-cel), 
tisagenlecleucel (tisa-cel), and lisocabtagene maraleucel 
(liso-cel) 

> In the ZUMA-1 trial with axi-cel, patients who achieved 
CR had sustained long-term remission
− 12-mo PFS was 44%; 12-mo OS was 59%
− Cytopenias were common and CRS neurologic 

complications were observed
> In the JULIET trial with tisa-cel, patients achieved 52% 

ORR and 40% CR
− Differences from ZUMA-1 included

• Conditioning with bendamustine for 19% of 
patients vs none, lower dose of fludarabine and 
cyclophosphamide in ZUMA-1

• CAR T dosing was as absolute number vs by 
body weight in ZUMA-1

• Enrolled patients’ characteristics were similar
• The rates of CRS and neurotoxicities were lower  

> In the TRANSCEND trial, liso-cel showed 73% ORR and 53% CR with 
durable response in patients with CR

– The rates of CRS and neurotoxicities were comparable with tisa-cel
> Large randomized trials are exploring CAR Ts in earlier lines



Updates on CAR T in DLBCL (2/2)
Presented by Paolo Caimi, MD

Ongoing research with autologous CAR T alternatives

> Dual CAR Ts (eg, CD19-CD22) are under 
development to achieve more-manageable safety 
profiles with high manufacturing rates. Preliminary 
clinical data showed promising activity in DLBCL 
(ORR 62%) and in ALL (ORR 100%), with no 
DLTs

> Clinical trials are being conducted with allogeneic 
CAR Ts as off-the-shelf products, which 
eliminates the 2- to 3-week manufacturing time 
that is currently required with autologous CAR T 
cells



Update on CAR T in Indolent NHL/MCL
Presented by Paolo Corradini, MD

CAR Ts are approved in FL and MZL Optimal usage of CAR Ts in MCL is challenging

> Axi-cel is approved in FL and MZL on the basis of results 
of the ZUMA-5 trial
− Axi-cel achieved a high rate of durable CRs (79% in 

FL and 65% in MZL), which is viewed as an 
important feature in patients with advanced disease

> Tisa-cel is approved in FL on the basis of results of the 
ELARA study (MZL patients were not included). The 
TRANSCEND FL trial is ongoing with tisa-cel in FL and 
MZL
− CR rate was 75.3% by local and 72.9% by IRC 

assessment
> A comparative efficacy and safety analysis of patients not 

exposed to bridging therapy in the ZUMA-5 and ELARA 
studies showed similar efficacy and lower rates of CRS 
and neurotoxicities with tisa-cel vs axi-cel

> Brexu-cel is approved for patients with relapsed/refractory MCL on the 
basis of the long-term follow-up of the ZUMA-2 trial with a limited 
number of patients (n = 68)
− CR rate of 68% is viewed as extraordinary in ibrutinib-refractory 

patients; however, they have aggressive disease, and many do 
not reach CAR T infusion. Late relapse (>24 months) is 
infrequent

− Real-world experience in the US shows encouraging outcomes 
with brexu-cel in MCL; there are compassionate use programs in 
place in Europe

> There is a need to identify patients who would benefit from CAR T 
therapy in MCL; however, currently there is no patient stratification in 
clinical trials
− TP53 mutations increase with line of treatment in MCL and are a 

negative prognostic factor
− The presence of POD24 is a positive prognostic marker of CAR T 

activity in MCL



Update on Bispecific Antibodies in B-NHL
Presented by Peter Martin, MD

Bispecifics are close to approval in B-NHL Overview of bispecific antibodies in B-NHL

> Currently, the only approved bispecific T-cell engager 
is blinatumomab in ALL
− Half-life <2 hr requires continuous infusion

> Bispecific agents are in development for patients with 
NHL target CD20 on lymphoma cells including 
epcoritamab, mosunetuzumab, odronextamab, 
glofitamab, and plamotamab. Approvals are expected 
in the near future 
− Cytopenias were common and CRS neurologic 

complications were observed
− There are products in development with modified 

Fc domain to decrease toxicities
> Toxicities of bispecifics include CRS, neurotoxicities, 

and cytopenias
− There are modifications to the Fc domain to 

decrease CRS due to inappropriate activation of 
T cells

− Step-up dosing is also in place for most of the 
bispecifics, and subcutaneous formulation is 
under development



CAR T Cells in Leukemias (1/2)
Presented by Jae Park, MD

CAR Ts are in use in B-ALL Relapse after CAR T in ALL

> There are currently 2 approved CD19-targeting CAR 
T-cell therapies for patients with relapsed/refractory 
B-ALL: tisa-cel and brexu-cel

> In the ELIANA trial, tisa-cel showed 81% ORR with 
durable responses, as 10-month EFS was 50%
− Dosing is not fixed with tisa-cel
− Pediatric patients who received higher dose had 

better EFS and OS, but this might be due to 
CAR T quality 

− Cytopenias were common; CRS neurologic 
complications were observed

> In the ZUMA-3 trial with brexu-cel, patients achieved 
70.9% CR/CRi
− The trial used weight-based CAR T dosing, in 

contrast to the ELIANA trial
− Patients with <50% bone marrow blasts derived 

greater benefit

> In adult ALL, most of the relapses after CAR Ts are CD19 positive, and in 
pediatric patients there is a high proportion with CD19-negative relapses
− CAR Ts with alternative targets (eg, CD22 and CD7) are in 

development to overcome CD19-negative relapse



CAR T Cells in Leukemias (2/2)
Presented by Jae Park, MD

Optimizing CAR Ts in B-ALL

> Bispecifics with reduced toxicity profile are under 
development to reduce the rate of CRS, and high-grade 
neurotoxicities
− Low-affinity CD19 domain may induce lower CAR T-

effector function, resulting in a more manageable 
toxicity profile. AUTO1 shows promising early 
activity in the ALLCAR19 trial, with lower rates of 
toxicities (CRS 55% and neurotoxicities 20%)

− Different bispecific CAR T constructs (bivalent and 
bicistronic CAR Ts) are in early development to 
engage with 2 antigens (CD19 and CD22) to avoid 
nonspecific T-cell activation

− CD7-targeting autologous CAR Ts are under 
development in China

> Early clinical data with off-the-shelf allogeneic CAR Ts 
show high CR rates; however, relapse rates remain high, 
as with other CAR Ts in ALL
− There is extensive research in China with donor-

derived CAR T approaches (CD19, CD7 target), but 
data are scarce

> CAR T development is challenging in AML due to the heterogeneity of 
the disease. The main targets under investigation are CD33, CD123, 
and CLL1, which are also expressed on granulocytes and monocytes 
and expected to have more-severe toxicity profiles
− There are clinical trials starting in AML with the target of CLL1 

CAR T and with CLL1-ADGRE2 dual-CAR T



Update on Bispecific Antibodies in Leukemias
Presented by Josep-Maria Ribera, MD, PhD 

Blinatumomab is standard treatment in B-ALL Prospects of combining bispecifics in ALL

> Blinatumomab is the only approved agent in B-ALL and is 
the preferred treatment in CR1 after debulking that can 
achieve deep MRD response, allowing patients the 
possibility of receiving transplantation

> There are multiple clinical trials ongoing in the frontline 
setting with blinatumomab and chemotherapy or TKI 
combinations in Ph-positive and Ph-negative ALL. Early 
clinical data show promising activity with manageable 
safety profiles 
− Blinatumomab combinations with checkpoint 

inhibitors are under investigation where increased 
immune activation is expected

− Sequential approaches are under discussion for 
optimal usage of available immunotherapeutic 
approaches

> In AML, the development of bispecific agents is hindered 
by the heterogeneity of the disease and extratumoral 
expression of targets
− CD33, CD123, and FLT3 are targets under 

investigation



Update on CAR T in MM (1/2)
Presented by Mohamad Mohty, MD, PhD

An overview of CAR T-cell therapies in MM

> In recent years, rapid 
expansion of CAR T-cell 
therapies was observed 
in MM, with 2 products 
(ide-cel and cilta-cel) 
currently approved in the 
R/R setting

> BCMA is an attractive 
target for CAR Ts in MM 
because of its broad 
expression in this 
disease but very limited 
off-tumor expression

> Advances are also being 
made to target other 
myeloma antigens, such 
as GPRC5D



Update on CAR T in MM (2/2)
Presented by Mohamad Mohty, MD, PhD

Two CAR Ts are currently approved in MM

> Ide-cel was the first anti-BCMA CAR T-cell therapy approved for 
the treatment of adult patients with triple-class-exposed 
relapsed or refractory MM, on the basis of results of the pivotal 
KarMMa trial (NCT03361748)

– At median follow-up of 13.3 months, mPFS was 8.8 
months

– MRD-negative status (<10-5) was achieved in 26% of 128 
treated patients

– Long-term data demonstrated deep and durable 
responses 

> More recently, cilta-cel, another BCMA-targeting CAR T, was 
approved in the same setting on the basis of results from the 
CARTITUDE-1 study (NCT03548207)

– At 2-year median follow-up, ORR was 98% and mPFS 
and mOS were not reached

– MRD-negative status (<10-5) was achieved in 91% of 61 
evaluable patients

> Ongoing studies are now evaluating the use of ide-cel and cilta-
cel in the frontline setting (KarMMA-4, NCT04196491; 
CARTITUDE-5, NCT04923893; CARTITUDE-6, NCT05257083)

Novel CAR T products on the horizon

> CART-ddBCMA is an autologous anti-BCMA CAR T-cell therapy 
that utilizes a novel, synthetic binding domain, called a D-domain, 
instead of a typical scFv binder

– A first-in-human phase I trial (NCT04155749) demonstrated 
a 100% ORR with this product in patients with RRMM who 
have received ≥3 prior regimens or are triple refractory

> MCARH109 is a first-in-class GPRC5D-targeted CAR T-cell 
therapy that has shown promising efficacy in heavily pretreated 
RRMM in a phase I trial (NCT04555551)

> First results from the ongoing UNIVERSAL trial (NCT04093596) 
demonstrated encouraging dose-dependent activity of ALLO-715, 
the first allogeneic anti-BCMA CAR T-cell therapy, in heavily 
pretreated RRMM



Update on Bispecific Antibodies in MM (1/2)
Presented by Keith Stewart, MBChB, MBA

Teclistamab has become the first approved BCMA-targeting bispecific antibody

> Multiple bispecific antibodies have demonstrated promising durable responses in 
MM; however, their activity is usually lower than that observed with CAR Ts

– Major targets include BCMA, GPRC5D, and FcRH5
> In August 2022, teclistamab, a BCMA × CD3 bispecific antibody, received 

conditional marketing authorization from the EMA as treatment for patients with 
triple-class-exposed RRMM, making it the first-in-class bispecific T-cell engager to 
be approved worldwide1

– The regulatory decision was supported by positive results from the phase I/II 
MajesTEC-1 study (NCT03145181 and NCT04557098)

• RP2D for teclistamab monotherapy: 1.5 mg/kg SC QW with step-up 
doses of 0.06 and 0.3 mg/kg

• At median follow-up of 7.8 months, ORR was 62% and MRD-negative 
rate (<10-5) was 24.7%

• Median time of first response was 1.2 months 
• Most common AEs (any grade) included hypogammaglobulinemia 

(72.1%), CRS (71.5%), neutropenia (65.5%), infections (63%), anemia 
(49.7%), thrombocytopenia (38.2%), injection-site reactions (35.2%), 
and lymphopenia (33.9%)

– Clinical trials are ongoing to investigate the combination of teclistamab with 
other agents such as daratumumab (MajesTEC-3, NCT05083169)

1. https://www.jnj.com/janssen-marks-first-approval-worldwide-for-tecvayli-teclistamab-with-ec-authorisation-of-first-in-class-bispecific-antibody-for-the-treatment-of-patients-with-multiple-myeloma

MajesTEC-1: ORR for teclistamab monotherapy



Update on Bispecific Antibodies in MM (2/2)
Presented by Keith Stewart, MBChB, MBA

Novel bispecific antibodies for RRMM

BCMA-targeting bispecific antibodies under development 
> Several BCMA-targeting bispecific antibodies are currently being investigated in heavily pretreated RRMM, including REGN5458, 

elranatamab, ABBV-383, CC-93269, and pavurutamab
> ABBV-383 is a unique anti-BCMA bispecific antibody whose major activity is exerted on effector T cells rather than on regulatory T cells, 

which is in contrast to similar agents
– Promising results with this drug have been demonstrated in an ongoing first-in-human, phase I study (NCT03933735) in patients with 

RRMM that demonstrated ABBV-383 is well tolerated, with an ORR of 68% at doses ≥40 mg

GPRC5D-targeting bispecific antibodies under development 
> Talquetamab is a first-in-class bispecific antibody that binds to both GPRC5D and CD3 receptors, mediating T-cell-activated lysis of 

GPRC5D-positive MM cells
– Updated results from the MonumenTAL-1 study, a phase I trial of talquetamab in heavily pretreated RRMM (NCT03399799), showed 

comparable ORR across both RP2Ds (405 μg/kg SC QW and 800 μg/kg SC Q2W)
– Oral and dermatologic toxicities seem to be unique AEs associated with this bispecific antibody

FcRH5-targeting bispecific antibodies under development 
> The dual-targeted bispecific antibody cevostamab is directed toward FcRH5 and CD3 and has shown interesting activity in heavily 

pretreated RRMM in an ongoing phase I study (NCT03275103)
– ORR increased with each target dose and was 56.7% at a dose level of 132–198 mg
– MRD negativity (<10-5) was detected in 7/10 evaluable patients with ≥VGPR
– Any-grade CRS was observed in 80.7% of patients (grade 3 in 1.2%)



Impact of Real-world Data on CAR T-Cell Therapies and 
Bispecific Antibodies
Presented by Olivier Tournilhac, MD, PhD

CAR T clinical trials are reproducible in the real world Real-world data provide new information on CAR T usage

> A real-world analysis of axi-cel in 298 DLBCL patients 
showed comparable outcomes to the ZUMA-1 clinical trial 
(Nastoupil LJ, et al. J Clin Oncol. 2020;38:3119-3128). 
This analysis included patients on leukapheresis and was 
not limited to patients who were transfused
− ORR was 82% and 82%, CR was 64% and 55%
− CRS was 91% (G≥3: 7%) and 93% (G≥3: 13%) and

neurotoxicities were 69% (G≥3: 31%) and 64% 
(G≥3: 28%)

> Another real-world analysis of axi-cel in DLBCL showed 
similar outcomes to ZUMA-1 in a matched cohort 
(Jacobson CA, et al. J Clin Oncol. 2020;38:3095-3106)
− Patients not eligible for ZUMA-1 who received 

bridging therapies, and showed lower rates of CR, 
PFS, OS, and more fatal events

> A real-world analysis of tisa-cel in NHL and ALL showed 
comparable outcomes and toxicities compared with the 
ELIANA and JULIET trials (Pasquini PC, et al. Blood Adv. 
2020;4:5414-5424)

> A matched analysis showed higher activity and more toxicities with axi-
cel compared with tisa-cel in the DESCAR-T French national registry

> Real-world data can help understand CAR T access challenges
− A socioeconomic analysis in the USA showed racial bias and the 

importance of insurance coverage for CAR T administration 
(Ahmed N, et al. Transplant Cell Ther. 2022;28:358-364)



Sharing Experiences: Current Barriers to Real-world CAR T 
Adoption in the US
Presented by Keith Stewart, MBChB, MBA, on behalf of Irene Ghobrial, MD

Consensus on MM patient selection for CAR T referral Real-world challenges of CAR T usage in the US

> At the IMS 2022, a consensus statement was presented 
regarding MM patient selection for CAR T in the US that is 
expected to support CAR T usage in a broader patient population 
than in clinical trials (Faiman B, et al. IMS 2022. Abstract P-007)
− CAR Ts can be used after 3 prior lines of therapy. Patients 

should be referred to CAR T centers before progression on 
or after third-line treatment for appropriate planning

− Progressing patients do not need to be refractory or have 
traditionally measurable disease (imaging is allowed)

− No age limit; age ≥75 is allowed (in contrast to HSCT); 
CARTITUDE-5 focused on the non–HSCT-eligible 
population

− Patients were required to have daily assessments and to 
stay locally for 30 days

− In anticipation of CAR T treatment, bendamustine, 
melphalan, and cyclophosphamide treatments should be 
avoided before leukapheresis

− Details of eligibility for CAR T in patients with 
cardiorespiratory, renal, CNS comorbidities, and with regard 
to infectious or immune status were determined by the panel

> In the US, there are some challenges that require attention, 
including waiting lists for CAR T production, manufacturing 
time, optimal bridging therapy, hospital bed capacity, human 
resource shortages, and costs



Sharing Experiences: Current Barriers to Real-world CAR T 
Adoption in Europe
Presented by Pier Luigi Zinzani, MD, PhD

CAR T usage is increasing in Europe

> EBMT registry analysis shows CAR T usage increased 
over the last 3 years in Europe; however, there is an 
imbalance in CAR T-using countries
− Germany and UK have the highest CAR T usage, 

followed by France, Italy, and Spain
> Europe is behind the competitors; around 900 global 

clinical trials are mainly being conducted in China and 
USA, and ~10% are coordinated in Europe (Vucinic V, et 
al. Front Med (Lausanne). 2021;8:713401)
− There are more academy-initiated trials in China and 

USA, while industry-sponsored trials are prominent 
in Europe

> Political discussions, innovative financing models, and 
optimized manufacturing are required to guarantee 
access to CAR T

> A real-world analysis of axi-cel vs tisa-cel in DLBCL 
showed comparable activity, but toxicities with tisa-cel 
were less severe and the rate of transfer to intensive care 
was lower (Riedell PA. Transplant Cell Ther. 2022 In 
press)



Sharing Experiences: Current Barriers to Real-world CAR T 
Adoption in Europe
Presented by Pier Luigi Zinzani, MD, PhD

CAR T utilization is similar to HSCT Strategies to improve CAR T outcomes

> A treatment utilization comparison of CAR T and HSCT 
in Europe showed that the personnel distribution is 
similar, with high involvement from nurses (72% vs 
76%), followed by physicians (16% vs 19%) and 
functional services (12% vs 5%), and that CAR T 
manufacturing greatly contributes to the difference in 
treatment cost (Ring A, et al. Ann Hematol. 
2022;101:1755-1767) 



Key Insights



Experience with the currently approved 3 CAR Ts (axi-cel, tisa-cel, and liso-cel) for patients with relapsed/refractory DLBCL shows the importance 
of reliable manufacturing as driver of CAR T choice. Experts see no significant difference in efficacy in matched patient cohorts between axi-cel 
and liso-cel; however, they agreed that the available CAR Ts may have distinctive characteristics, and more clinical data are required to 
understand how these CAR Ts may differ
> Axi-cel is the preferred choice for younger and high-risk patients, because of the short time required for manufacturing. With axi-cel, there is a 

higher rate of CRS than with lisa-cel, but it is well manageable; neurotoxicities are of greater concern
> Liso-cel is preferred for older patients with comorbidities, considering the safety profile
> Experts view tisa-cel as the least reliable CAR T, due to long manufacturing times that contributed to the negative outcome of the BELINDA 

trial, together with allowing more bridging therapies that do not seem to improve patient outcomes

Experts expect that CAR Ts will be more effective in earlier lines and may be capable of replacing 
ASCT, on the basis of phase III trials of CAR Ts in the second-line setting; ZUMA-7 (axi-cel) and 
TRANSFORM (liso-cel) met their primary endpoints, while the BELINDA trial (tisa-cel) failed to meet its 
primary endpoint
> Currently, in earlier lines, experts use CAR Ts in DLBCL for patients who relapsed <12 months after 

the end of first-line treatment
> Some high-risk patients progress quickly and are not able to receive CAR T infusion
> More challenges with manufacturing are expected, given the higher number of eligible patients in 

earlier lines
> Patient selection is currently a challenge in DLBCL due to lack of molecular stratification of this 

heterogeneous patient population, even in the latest clinical trials
> The BELINDA trial was negative mainly because of long manufacturing time and usage of more 

bridging therapies. Experts think tisa-cel may be active, but in the community setting, physicians 
rely more heavily on randomized trial results, and these will drive clinical usage

CAR T Cells in DLBCL (1/2)

Dr Locke:
I think we are saving more 
lives by trying to do CAR T 
in the second-line setting. If I 
want to treat somebody, I 
want to give them the best 
treatment first and earlier.

“ “



There is a need to further optimize CAR T application in DLBCL for broader usage in clinical practice. Community physicians and transplant 
centers refer patients to CAR T therapy later than is optimal
> Smaller centers are reluctant to refer patients for CAR T; in most cases they use salvage chemotherapies for patients with early relapse, 

knowing that these patients would be able to receive CAR T in later lines
> The number of CAR T-administering centers is increasing, but the number of patients treated with CAR Ts is decreasing, as these centers 

choose which patients to treat, and refer more-challenging patients to academic centers
> Elderly patients benefit from CAR Ts; however, some country regulations include an age cutoff for administering CAR T to DLBCL patients 

(eg, in Italy, CAR T can be administered up to age 75, but there is no age limit for CAR T in MCL)
> Patients who require bridging therapy are those with the worst prognosis; their inclusion might have added to the negative outcome of the 

BELINDA trial. These patients do not seem to benefit from auto-CAR T, or may not be able to receive injections; allogeneic CAR T may be an 
effective treatment for this population, considering the off-the-shelf application

CAR T Cells in DLBCL (2/2)



In FL, axi-cel and tisa-cel show similar activity in matched cohorts, on the basis of an 
analysis of the ELARA (tisa-cel) and ZUMA-5 (axi-cel) outcomes. Tisa-cel is associated 
with a more-tolerable safety profile, which may drive treatment decisions in FL
> Currently, CAR Ts are used in the advanced setting, especially for double-refractory 

patients with progression within 24 months. Complete responses are required to 
achieve durable responses and patients with partial response relapse quickly

> Patients who relapse on maintenance therapies are challenging to treat. FL is highly 
heterogeneous, and prognostic markers are not available to predict patient outcomes

> Lack of referral of FL patients for CAR T is a major challenge. Fewer patients are 
referred to academic centers than expected after approval. Most patients receive 
repeated treatments with chemotherapies and TKIs and are not referred for CAR T 
when they are in acceptable condition for T-cell collection

In the US, both tisa-cel and axi-cel are approved in third line, while in Europe, tisa-cel will 
be approved in third line and axi-cel will be approved in fourth line
> Experts anticipate potential competition between CAR Ts and bispecifics in this setting
> Clinical trials are exploring CAR Ts in the second-line setting

CAR Ts show heterogeneous outcomes in MZL mainly due to biologic differences between 
subsets (eg, nodal or splenic). Transformed MZL is a challenging patient population and 
optimal treatment remains an unmet need

CAR T Cells in MCL and FL (1/2)

Dr Corradini:
When we talk about the use of CAR T 
in third line or fourth line, we should 
consider patients receiving R-chemo 
or an agent like lenalidomide, 
idelalisib, or rituximab, because the 
risk is that no small center is referring 
and  there is probably no benefit for 
the patient. 

“ “



In MCL, brexu-cel is approved on the basis of outcomes of the ZUMA-2 trial. BTKi’s are 
used before CAR T-cell therapy in patients with relapsed/refractory disease
> For high-risk patients (eg, with blastoid variant or TP53 mutation) who would not 

achieve CR after BTKi, experts pause BTKi for T-cell harvesting and carry on with CAR 
T without waiting for relapse

> Bendamustine pretreatment can negatively affect T-cell quality, but BTKi’s seem to 
have a rescue effect on T-cell exhaustion. Data in CLL show that ibrutinib pretreatment 
until leukapheresis increases subsequent CAR T-cell activity and patients become less 
prone to CRS

> There are clinical trials to use CAR Ts more effectively and earlier in MCL, eg, in 
frontline for poor-prognosis MCL patients

> Experts consider treatment of MCL patients in PR instead of waiting for progression, 
because patients deteriorate quickly with aggressive disease progression. They advise 
safely reducing the tumor burden before using CAR T for more-durable response; 
however, bridging approaches require further optimization 

> Although no specific BTKi usage is mentioned in the label of brexu-cel, some insurance 
companies decline pretreated patients on the basis of the eligibility criteria used in 
ZUMA-2

Expert opinion is that CAR Ts seem to have more toxicities in MCL than in DLBCL, 
including higher rates of neurotoxocities and prolonged cytopenias
> The heavier side effect profile may be due to aggressiveness of the disease, and 

higher median age of MCL patients. Timely CAR T infusion is a challenge in MCL due 
to quick deterioration of the patients

CAR T Cells in MCL and FL (2/2)

Dr Kersten:
One of the problems in mantle cell 
lymphoma patients, and this was also 
evident from the ZUMA-2 study, is that 
a lot of these patients are bendamustine 
pretreated. That can have a really 
prolonged effect on your T-cell quality, 
which is also hard to prevent to get the 
patients referred before they receive 
bendamustine. There were some 
challenging data that maybe you can 
rescue the bendamustine effect by a 
BTK inhibitor, and that seems more 
prominent for ibrutinib than for 
acalabrutinib.

“
“



Bispecifics show response rates comparable with CAR Ts, but current trials with bispecifics have shorter follow-up vs CAR Ts. There are multiple 
combination trials ongoing with bispecifics, and the experts are cautiously optimistic about these developments considering added toxicities
> Multiple bispecifics are under development for DLBCL, and are expected to arrive to the market soon
> Experts anticipate challenges in treatment sequencing with multiple new treatments, as current data show no major differences between 

bispecifics in terms of efficacy or safety. Prioritizing of bispecific antibodies will probably be based on PR-to-CR conversion rates, and 
durability of response when long-term data are available, together with considerations of administration and continuous or fixed-duration 
treatment

When compared with CAR Ts, bispecifics show some safety and logistic advantages; however, CAR Ts are used as a single-shot treatment and 
may be curative. There is a need to identify which patients would gain more benefit earlier from CAR Ts or bispecifics
> Bispecifics are more readily usable in the community setting without the need for referral to CAR T centers. Experts think community 

physicians will become more comfortable with managing CRS
> Bispecifics show good CR rates post-CAR T with good response duration and lower rates of CRS. Expert experience shows that some 

patients who did not respond well to CAR T have good metabolic response to bispecifics
> CAR Ts are more appealing in earlier lines as a 1-time treatment with good long-term outcomes and possibility of cure for some patients
> In case of bispecifics usage before CAR Ts, there are some concerns about T-cell quality and activation of different T-cell populations

There are combination trials of bispecifics with immune checkpoint inhibitors; however, experts highlighted that both CAR Ts and bispecifics are 
expensive treatments and it will be challenging to obtain reimbursement for a combination with another expensive therapy

The mechanism of resistance to therapy with bispecifics or CAR T is not well understood. T-cell exhaustion plays a major role, but T-cell 
regeneration has also been observed from the periphery. To better understand the mechanism, it is important to monitor CD20 and CD19 
expression after failure of the respective therapies

Bispecific Agents in B-NHL

Dr Martin: We've had other drugs where we thought combinations would be amazing, like bendamustine – why 
wouldn't you combine bendamustine with everything? Well, it turns out it doesn't work when you combine it with 
everything, and the toxicities are off the chart. “ “



There are 2 CAR Ts approved in the treatment of B-cell precursor 
ALL: tisa-cel and brexu-cel. Expert opinion is that CAR Ts are the 
most powerful immunotherapies in ALL. Currently, CAR Ts are used in 
the worst situation, in CR2 and beyond, where patients deteriorate 
quickly; however, experts expect to see more-durable activity and 
successful CAR T usage in earlier lines
> Timely apheresis and manufacturing are concerns in ALL, as 

shown in clinical trials with high dropout rates
> Patients with low tumor burden tend to respond well to CAR Ts, 

but also to other immunotherapies. Patients with high tumor 
burden require additional bridging with chemotherapy before CAR 
T infusion

> MRD provides an effective tool for monitoring patients in deep 
remission, and allows for early detection of molecular relapse

CAR T Cells in Leukemias (1/2)
CAR Ts are expected to move to earlier lines, especially for patients 
at high risk for relapse, with the possibility of providing definitive 
treatment
> Experts currently use CAR Ts as bridge to transplant. Data are 

unclear in CAR T clinical trials on whether they could be used as 
standalone therapy or as a bridge to transplant. Other 
immunotherapies are currently used successfully as bridge to 
transplant (eg, blinatumomab, inotuzumab ozogamicin)

> When a CAR T shows long-term durability, it might replace 
bispecifics or ADCs in earlier lines. Currently, CAR Ts are used 
after these therapies that have relatively easy administration 
compared with CAR Ts

> Eligibility for transplantation becomes a challenge in older patients 
in determining treatment strategies after CAR T



In AML, there are CAR Ts under clinical research, but CAR Ts seem to not 
have sufficient efficacy, in contrast to other indications. CAR Ts are currently 
used in very late stages, where it is difficult to interpret clinical benefit
> Patient selection and identifying the right target are challenging due to the 

heterogeneity of the disease. Off-tumor, on-target activity brings novel 
challenges in safety management of CAR T therapy in AML

> Timely manufacturing of CAR Ts is challenging in later lines of AML, 
where patients deteriorate quickly and may not be able to receive CAR T 
infusion

CAR T Cells in Leukemias (2/2)

Dr Park: There are some hurdles that we have to 
overcome. The patient selection will be key to the 
success of these studies, not only in finding the good 
target, but finding the right patients that can actually 
receive the cells holds the key.

“ “



Blinatumomab is an integrated part of ALL management in the released/refractory setting, and it is moving to earlier lines with the approval in 
MRD-positive disease after first-line treatment and with positive outcomes illustrated in recently updated clinical data
> Some experts added that blinatumomab is predominantly used in frontline already
> In younger, fit patients there are clinical trials in combinations with chemotherapy to eradicate the disease in frontline
> For elderly, unfit patients, there are reduced-intensity chemotherapy and chemotherapy-free combinations under investigation in the frontline 

setting to optimally reduce myelosuppression, infections, and the need for transfusions
> For Ph-positive disease, blinatumomab showed high CR/CRi and MRD-negativity rates and impressive survival data, and is generally used 

together with dasatinib, on the basis of the D-ALBA study. Patients who relapse receive inotuzumab ozogamicin in the second-line setting

MRD is a good prognostic tool in ALL that requires further 
optimization to assist treatment decisions
> MRD assessment requires 10-6 accuracy to enable 

MRD-driven treatment decisions. NGS, PCR-based 
assays, and next-generation flow cytometry can 
provide the necessary accuracy; however, in many 
centers, accuracy currently does not reach beyond 10-

4/10-5 levels
> MRD-based stratification in clinical trials will help to 

understand indefinite and defined treatment 
strategies, and will aid in optimizing usage of CAR Ts 
in ALL

Bispecific Agents in Leukemias (1/2)

Dr DeAngelo:
CAR T cells are so important. I do think that blina is 
being used upfront and should be used upfront. And the 
question is, what about in patients with MRD-negative 
disease? Everybody got dasatinib and then blina, but 
what about the patients who had very low MRD or MRD 
negative, what was the value there? We don't really 
know that. How do we know what the stratification is 
based on MRD at the time that blina was being used?

“

“



Bispecifics in AML have shown promising activity in hard-to-treat 
patients, but clinical development of bispecifics in AML remains 
difficult because of the heterogeneity of the disease and because of 
treatment-related AEs due to on-target, off-tumor toxicity
> Step-up dosing that helps with the management of CRS provides 

a limitation to dose-escalation studies in investigating drug 
efficacy

> MRD assessment of AML is less optimal vs that in ALL for the lack 
of good surrogate markers

> Bispecifics do not seem to have sufficient clinical benefit as 
standalone therapies in AML. There are exploratory trials in 
relapsed/refractory disease and frontline with bispecifics in 
combination, eg, tagraxofusp + HMA ± venetoclax

Bispecific Agents in Leukemias (2/2)



CAR T Cells in MM (1/2)
Experts are excited about BCMA-targeting CAR Ts in MM since the approval of ide-cel and cilta-cel. There are 8 additional products in 
development with various targets that also show promising activity in heavily pretreated patients
> Some experts view ide-cel as the more efficacious CAR T, as shown in longer PFS. Because of its more powerful binding, it also has higher 

rates of neurotoxicities. Shorter PFS with cilta-cel may be due to the higher proportion of patients with extramedullary disease or high-risk 
cytogenetics 

> Experts are interested in CAR Ts with novel targets, as these could be used in patients for whom BCMA therapies failed. GPRC5D CAR Ts 
have shown promising activity in these patients even after BCMA CAR T failure in early clinical trials

Dr Mohty:
It's great to replace auto-transplant, but 
with auto-transplant you have less than 
1% transplant related mortality so we 
have things, I would say, under control.  
If tomorrow you replace it with CAR T-
cells and you have 3% mortality, for me, 
it's a matter of concern. 

“

“

CAR Ts extend patients’ lives, but do not appear to be curative in MM, on the basis of 
available clinical data. Currently, these therapies are used in very late lines and expected 
to be more efficacious when deployed earlier
> There are ongoing clinical trials to address optimal usage of CAR Ts in earlier lines of 

therapy where auto-HSCT is the standard treatment
– One aspect under investigation is CAR T as efficacious consolidation after auto-

HSCT that requires less treatment and fewer hospital visits than current 
maintenance approaches

– Other trials are exploring CAR Ts vs auto-HSCT after dara-VRd induction, 
challenging the role of transplantation in frontline

> Experts mentioned the benefit of CAR Ts as a single-shot treatment on patients’ QOL, 
as most patients who received CAR Ts were on long-term maintenance. Patients are 
sicker in MM after receiving multiple treatment lines, and patients in CR on CAR Ts do 
not receive maintenance



CAR T therapies require further optimization in MM to match current and future demands when CAR Ts would be available in earlier lines
> Limited CAR T manufacturing capacity is a major concern in MM that continues to be a bottleneck for clinical development and more so in 

clinical practice. This is partly due to financial and legal barriers and global shortage of viral vectors. Experts anticipate increasing demand 
from the patient side as patients become better informed about clinical developments

> Toxicities with CAR Ts in MM are more severe than in lymphomas. Neurotoxicities are increasing concerns, given the longer life expectancy of 
patients. For MM patients, CAR Ts seem to be more immunosuppressive, and patients are more prone to infections. Experts are more
aggressively using anti-infectious prophylaxis

Ultra-high-risk MM is an unmet need that requires the most effective treatment upon diagnosis, as these patients relapse quickly
> There are clinical trials with autologous dual-CAR T in China as bridge to transplant for this patient population

Experts are somewhat disappointed about clinical data with allogeneic CAR Ts, but expect to see improvement in these off-the-shelf products 
over time
> There is extensive research in China with allogeneic CAR Ts in MM, but clinical data have not been extensively presented in international 

congresses

CAR T Cells in MM (2/2)



Thera are multiple bispecifics under clinical development in earlier lines that recently showed promising activity in heavily pretreated patients, but 
toxicity management requires further optimization for broader acceptance. Experts expect that community physicians will be able to administer 
bispecifics even in smaller centers, but they might not be willing to deal with the toxicity management
> CRS can be manageable with step-up dosing. It becomes less prominent in later cycles, and neurotoxicities can be monitored effectively. 

There are discussions among experts about giving the first cycles in academic centers and the following cycles in smaller community 
hospitals to optimally use resources and to avoid extensive travel costs for some patients

> Management of opportunistic infections is a great concern with bispecifics and an educational concern in the community setting
– In academic centers, standard procedures including patient monitoring and prophylactic approaches are in place that require effective 

transfer to the community setting
– Some doctors might be reluctant to accept patients who may call late at night with a fever

BCMA is a broadly used target molecule in MM for bispecifics, ADCs, and CAR Ts; however, the same target in consecutive lines may bring more 
resistance
> Mode of resistance is not well understood. BCMA loss is relatively low in patients who progress, and different BCMA-targeting therapies show 

activity after BCMA-targeting therapies
> Experts expect to see bispecifics with other targets (GPRC5D or FcRH5) that show promising clinical activity in MM

Bispecific Agents in MM (1/2)

Dr Mohty: In the hematology community we need to be very careful and be very stringent about the objectives. It's great 
to replace auto-transplant, because auto-transplant you have less than 1% transplant-related mortality, so we have 
things under control. If tomorrow you replace it with CAR T cells and you have 3% mortality, it is a matter of concern. If 
you look to the maintenance treatment with lenalidomide, we have patients suffering from fatigue, but it's not life-
threatening. If you start doing bispecific antibodies and you see 10% or 5% opportunistic infections, then it's going to be 
worrying for me. 

“ “



Bispecific Agents in MM (2/2)
Treatment sequencing in MM is expected to become more complex with the availability 
of multiple bispecifics, CAR Ts, and ADCs
> Experts highlighted the importance of switching targets to minimize the chance of 

developing resistance. For example, use of bispecifics or CAR T might not be 
effective after belantamab mafodotin, a BCMA-targeted ADC

> Bispecifics show considerable activity after CAR T even when both target BCMA; 
however, T-cell exhaustion is a concern when CAR Ts are used after bispecifics

> There are clinical trials exploring bispecifics in combination as maintenance therapy, 
but concerns exist regarding added toxicity with long-term treatment

> MRD monitoring at 10-5 in MM is not sufficient to use as prognostic factor, and some 
experts expect residual disease in patients with 10-6 MRD negativity due to the 
biology of the disease 

Dr Stewart:
These are miraculous therapies. I mean, 
almost a 100% response rate and within a 
month there is no detectable myeloma. It 
is quite incredible. There will be some 
debate about the bispecifics vs CAR T, 
but I do not see the bispecifics basically 
doing that quite as effectively.

“
“



Impact of Real-world Data on CAR T-Cell Therapies and 
Bispecific Antibodies
Real-world analysis may help tease out the differences between CAR Ts, as clinical trials in DLBCL with CAR T are vastly different
> Experts highlighted the importance of national and international registry analysis to show differences and similarities between CAR T 

therapies and guide treatment decisions without randomized trials
> Lymphoma registries are connected to EBMT, and MM patient data reporting on CAR T usage to EBMT is in development
> Real-world data from the DESCAR-T registry show higher activity by axi-cel in matched cohort analysis, with significant increase in CRS, 

neurotoxicities, and cytopenias; however, retrospective trials with relatively low numbers of patients might include bias regarding changes in 
clinical practice

> Very rare forms of lymphomas are not well represented in clinical trials; real-world analysis is the only way to provide data to support clinical 
decisions (eg, PMBCL, MZL)

Experts agreed that referral to specialized centers for CAR T is suboptimal, as recently evaluated in retrospective analyses. There are referral 
biases for transplantation and more are expected for novel therapies with increased treatment costs in recent years
> A local cohort analysis in Ontario, Canada showed that there is a negative referral bias for transplantation in patients with lower 

socioeconomic background, while racial background or location did not have this effect (Visram A, et al. IMF 2022. Abstract OAB-042)



Globally, there is a need to re-evaluate the reimbursement systems, as novel therapies have not only greatly improved patient outcomes, but also 
increased costs in exponential fashion over the last few years. Experts propose implementing patient outcome-based treatment funding 
> Approvals of novel treatments may be based on earlier-phase single-arm trials in the US; however, these drugs are required to have large 

randomized trials for approval in Europe
– Even when approval is received on the basis of earlier-phase trials, payors require data from large randomized trials to consider 

reimbursement
– When a therapy is approved with a broader label, payors tend to closely follow clinical trial inclusion and exclusion criteria to limit 

payments
> Public health systems do not follow the dynamic changes in clinical development costs that result in suboptimal policies and care for patients. 

The maximal monthly cost per patient increased from $1,000 to over $10,000 on average a couple of years ago and is now moving above 
$30,000

– Experts expect that a broader acceptance of the cost of cure in lymphomas, leukemias, and MM at society level may influence the 
medical system and induce discussions between payors and the decision makers to accept whether these costs are affordable

– In MM, current frontline combinations are expensive, and these costs are expected to increase with the arrival of CAR Ts and bispecifics 
in earlier lines. Experts added that comparative trials with quadruplets are expected to be more efficacious than triplets as seen in MM, 
but these treatment regimens might not be sustainably offered to patients due to high costs

• Quadruplets are used in MM frontline with long-term maintenance, and experts are interested to see if quadruplets + CAR T 
therapy would be effective in providing long-term response with time-limited therapy that does not require maintenance

> Lack of information on the actual production costs of novel therapies makes it challenging to get an estimation of the price
– Allogeneic CAR Ts may provide a cheaper off-the-shelf alternative to autologous CAR Ts and are already available for patients in some 

countries as bridge to transplant (eg, China, Turkey), but it is hard to evaluate these products, as clinical data are scarce
– In Spain a clinical trial has been initiated to compare off-the-shelf CAR T with commercial CAR T that received pushback from 

companies

Current Barriers for Real-world CAR T Adoption



In the US, CAR T therapies face similar challenges across indications in terms of referrals, timely manufacturing, costs, and insurance 
companies. For lymphoma, the major barrier to CAR T usage is access and referrals; for MM there are some referral challenges, but insufficient 
CAR T production is an acute issue
> Community physicians and transplant centers tend to treat patients instead of referring them for CAR T therapies. This is partly for financial 

reasons, as these institutions receive payment after the treatments they use in-house, and partly because of complex insurance policies 
where patients may not be able to receive treatment in time. The lack of patient referrals and competition between transplant and CAR T 
centers is expected to bring more challenges to optimal treatment as CAR Ts move into earlier lines

> CAR Ts are used in academic specialized centers; tolerability of CAR Ts requires further optimization for safe usage in other hospitals. 
Smaller centers select the easy-to-manage patients and refer the others to academic centers

There are logistic challenges in CAR T production, as seen in the proportion of patients who did not receive CAR T infusion in clinical trials
> Experts expect more challenges with timely manufacturing when CAR Ts are more broadly available and moving to earlier lines of therapies, 

especially with MM patients who live longer than DLBCL and ALL patients

In the US, reimbursement is complex, as there is great variety among insurance
> Patients on Medicaid (state-based insurance, low-income policy) may be considered for 

reimbursement for treatment, but the hospital administering the product may not be fully paid, 
and additional costs are not paid. Uninsured or Medicaid patients cannot pay out of pocket and 
co-pays become a challenge as well. These patients are not even referred to specialized centers 

> Patients on Medicare (federal-level insurance) face different regional inpatient-outpatient 
payment policies that drive treatment decisions. Additional costs are not paid

Current Barriers for Real-world CAR T Adoption – North 
America

Dr Caimi:
Insurance quality can be a problem 
[. . .] The additional hurdle is that we 
really need to stick pretty closely to 
the label of the products.

“ “

In Canada, approvals and payment negotiations are delayed due to suboptimal engagement by the 
MM-treating physicians. Ida-cel was approved earlier but treatment is currently not funded; cilta-cel 
is now under regulatory review



Current Barriers for Real-world CAR T Adoption – Europe
In Europe, barriers to CAR T usage greatly correspond to country-level accessibility and 
reimbursement policies. CAR T challenges include access, referrals, timely 
manufacturing, costs, and insurance policies
> CAR Ts are not accessible in some Eastern European countries. In some Nordic 

countries (eg, Denmark and Norway) CAR Ts are not reimbursed for lymphoma and 
only reimbursed up to age 25 for ALL

– In the Netherlands, payors are pushing back on cilta-cel in MM, as there are no 
phase III trial data

> Timely manufacturing is a challenge across Europe, as some of it takes place in the 
US. The situation is expected to improve with ongoing discussions among pharma 
companies on expediting delivery. Allogeneic CAR Ts might provide an alternative as 
an off-the-shelf product that can be produced on-site

> In France, clinical practice is improving quickly, but referral for CAR T remains a 
challenge, as community physicians are not familiar with the referral system, and they 
tend to keep treating the patients. There is competition between academic hospitals 
and transplant centers for payment after treating patients. This is more prominent in 
MM and may delay referral to CAR Ts

> In Italy, patient referrals can be delayed due to local and regional competition 
between hospitals. There is an extensive network of public and private transplantation 
centers, but most of them do not deliver CAR Ts. These centers tend to keep treating 
CAR T-eligible patients because transplantation is expensive and has good 
reimbursement

Dr Zinzani:
It is like a joke right now. After several 
years we have a fantastic therapeutical 
approach like CAR T cell, like 
immunotherapy and bispecifics for our 
patient with lymphoma and multiple 
myeloma, and potentially in the next few 
years you can have some problem to treat 
all these patients. This is terrible. So, we 
have right now a fantastic therapeutical 
approach for curing a very important 
subset of patients, but at the same time 
there is a very important problem related to 
the high cost.

“
“
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