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Meeting Snapshot

DATE: 
September 7 and 
15, 2021

PANEL: 9 Key US 
experts in lymphoma, 
leukemia, and 
myeloma
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Meeting Agenda – Day 1

Time (CDT) Topic Speaker/Moderator
4.00 PM – 4.10 PM Welcome, Introductions, and Meeting Objectives Elias Jabbour, MD
4.10 PM – 4.25 PM CAR T Cells in DLBCL Sattva Neelapu, MD
4.25 PM – 4.50 PM Discussion
4.50 PM – 5.05 PM CAR T Cells in MCL and FL Krishna Komanduri, MD
5.05 PM – 5.30 PM Discussion
5.30 PM – 5.35 PM Break
5.35 PM – 5.50 PM Bispecific Agents in B-NHL Julio Chavez, MD
5.50 PM – 6.15 PM Discussion
6.15 PM – 6.30 PM Managing Toxicity of Bispecific Agents and CAR T Cells Krina Patel, MD
6.30 PM – 6.55 PM Discussion
6.55 PM – 7.00 PM Wrap-up and Overview of Day 2 Activities Elias Jabbour, MD



Meeting Agenda – Day 2

Time (CDT) Topic Speaker/Moderator
4.00 PM – 4.10 PM Welcome, Introductions, and Meeting Objectives Elias Jabbour, MD
4.10 PM – 4.25 PM CAR T Cells in Leukemias (including ALL/AML) Jae Park, MD
4.25 PM – 4.50 PM Discussion
4.50 PM – 5.05 PM Bispecific Agents in Leukemias Ibrahim Aldoss, MD 
5.05 PM – 5.30 PM Discussion
5.30 PM – 5.35 PM Break
5.35 PM – 5.50 PM CAR T Cells in MM Noopur Raje, MD
5.50 PM – 6.15 PM Discussion
6.15 PM – 6.30 PM Bispecific Agents in Myeloma Sagar Lonial, MD
6.30 PM – 6.55 PM Discussion
6.55 PM – 7.00 PM Conclusions and Wrap-up Elias Jabbour, MD



Updates in CAR T Cells and 
Bispecific Agents



NEW STANDARD OF CARE FOR RELAPSED/REFRACTORY DLBCL

> 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) 

> Extended follow up of pivotal studies has 
shown that approximately 40% of patients 
will achieve long-term PFS

> Real-world data with axi-cel and tisa-cel 
have shown similar outcomes when 
compared with results from pivotal studies

> Given the multiple CAR T options that are 
available, perceived efficacy is the primary 
determinant driving selection 

CAR T Cells in DLBCL (1/2)
Presented by Sattva Neelapu, MD



RESEARCH AND FUTURE DIRECTIONS

> CAR T cells are being investigated in earlier lines of therapy, 
with 2 phase III trials, ZUMA-7 (axi-cel) and TRANSFORM (liso-
cel), showing improved EFS with CAR T cells compared with 
ASCT in the second-line setting; full results are anticipated

> Off-the-shelf approaches are being investigated to eliminate the 
2–3-week manufacturing time that is currently required with 
autologous CAR T cells
− One approach is allogeneic CAR T cells. Early-phase trials 

have demonstrated promising response rates, as well as 
low rates of grade ≥3 CRS or neurotoxicity

− CAR NK cells are another approach under investigation. A 
phase I study of FT596, consisting of CAR NK cells 
derived from induced pluripotent stem cells, demonstrated 
responses in 8 of 10 patients with relapsed/refractory B-
cell NHL, with 5 patients achieving a CR. Additional follow-
up will be needed to determine the durability of the 
responses. No neurotoxicity or GvHD were reported

CAR T Cells in DLBCL (2/2)
Presented by Sattva Neelapu, MD



CAR T CELLS BECOMING ESTABLISHED IN OTHER NHL SUBTYPES

> In July 2020, brexucabtagene autoleucel 
(brexu-cel) was approved for patients with 
relapsed/refractory MCL, and in March 2021, 
axi-cel received an indication for patients with 
FL and ≥2 prior lines of systemic therapies

> Long-term follow-up of the ZUMA-2 trial, which 
led to the approval of brexu-cel in MCL, 
showed that the median DOR, PFS, and OS 
had not been reached with a median follow-up 
of 17.5 months
− In patients with disease progression 

within 24 months of diagnosis, the 
survival rates were less than patients 
who did not experience progression; 
however, there was still a subgroup of 
approximately 50%–60% of patients who 
achieved extended long-term survival

CAR T Cells in MCL and FL (1/2)
Presented by Krishna Komanduri, MD



> The ZUMA-5 trial resulted in approval of axi-cel in patients with 
FL. An examination of outcomes in patients who had early 
progression on first-line chemoimmunotherapy (POD24) showed 
the potential for extended response and survival in these 
patients
− The ZUMA-5 trial also enrolled a small (n = 20) cohort of 

patients with MZL; PFS in this cohort was markedly shorter 
than the patients with FL (median PFS, 11.8 months vs not 
reached with a median follow-up time of 17.5 months)

> Tisa-cel has been investigated in patients with 
relapsed/refractory FL in the ELARA study. With 10 months’ 
follow-up time for efficacy, the median DOR and PFS had not 
been reached. Regulatory filing of tisa-cel for patients with 
relapsed/refractory FL is in planning

CAR T Cells in MCL and FL (2/2)
Presented by Krishna Komanduri, MD



> While CAR-engineered cellular therapy 
creates cells that directly attack tumor cells, 
bispecific agents serve to co-localize native 
immune cells to the tumor by binding a cell-
surface antigen on both the target cell and 
the immune cell (T cells or NK cells)
− Key differences between bispecific 

agents and autologous CAR T cells 
include off-the-shelf availability and a 
lower incidence of CRS with the 
former. However, while CAR T cells 
are given as a single infusion, 
bispecific agents must be given on an 
ongoing basis

> The vast majority of bispecific agents in 
development for patients with NHL target 
CD20 on lymphoma cells. These include 
mosunetuzumab, odronextamab, 
epcoritamab, glofitamab, and plamotamab

Bispecific Agents in B-NHL (1/2)
Presented by Julio Chavez, MD, MS



> Other bispecific agents, such as AFM13, target CD30-positive 
lymphomas and engage NK cells by binding the CD16A antigen 
on the latter. Early data have demonstrated activity in patients 
with previously treated T-cell lymphoma; toxicities were generally 
cutaneous (rash, skin infection)

> While initial efficacy and safety signals have generally been 
encouraging, the exact role of bispecific agents, particularly the 
relationship of these agents to cell-based therapy, remains to be 
defined, as additional follow-up is needed to determine the 
durability of responses

Bispecific Agents in B-NHL (2/2)
Presented by Julio Chavez, MD, MS



> An overview of toxicity with CAR T cells and bispecific agents 
was presented, with an emphasis on the experience in MM

> In general, the rate of grade 3/4 CRS with CAR T cells in MM is 
low, partly due to the earlier use of tocilizumab at grade 1 or 2 
severity
− The onset of CRS with cilta-cel tends to be later than that 

of ide-cel (day 7 vs day 1), as the dose of cells with cilta-
cel is smaller

− Delayed neurotoxicity with cilta-cel has been reported, with 
a median onset of 27 days. Symptoms include 
neurocognitive changes and peripheral motor neuropathy. 
The mechanism for this delayed neurotoxicity is unclear. 
No further events have been observed with the 
implementation of mitigation efforts and revised bridging 
therapy

− With ide-cel, grade 3 parkinsonism and grade 3 myelitis has 
been reported, although not in the pivotal KarMMa-1 trial

− Toxicity of CAR T cells (CRS and neurotoxicity) did not 
appear to be significantly elevated in elderly patients, on 
the basis of the experience with ide-cel

> The experience with bispecific agents has generally been 
characterized by a low rate of CRS, although in some cases, 
neuropathy, cytopenias, and infections have been observed

> Hemophagocytic lymphohistiocytosis (HLH) has been observed 
with CAR T-cell therapy, which appears to have been due to an 
extremely rapid proliferation of the CAR T cells. Measures to 
mitigate and manage HLH include adjustment of the dose of 
CAR T cells and the use of IL-1 receptor antagonists

Managing Toxicity of Bispecific Agents and CAR T Cells
Presented by Krina Patel, MD



CAR T CELLS FOR PEDIATRIC AND ADULT PATIENTS WITH ALL

> In leukemias, the development of CAR T 
cells has advanced the furthest in ALL, for 
which there are now 2 approved CAR T-cell 
therapies, one for patients ≤25 years of age, 
and one for adult patients
− The ELIANA trial led to approval of 

tisa-cel in pediatric and young adult 
patients ≤25 years of age with ALL 
that is refractory or in second or later 
relapse. In terms of which patients 
benefit most, it was found that 
patients with a high disease burden 
do significantly worse than those with 
a low disease burden or no detectable 
disease

− Data from the ZUMA-3 trial led to the 
October 2021 approval of brexu-cel in 
adult patients with relapsed/refractory 
ALL

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



> Areas of investigation for CAR T cells in ALL include improving 
safety, targeting antigens beyond CD19, and off-the-shelf 
approaches
− In an effort to ameliorate CRS, which is often worse in 

adult patients, AUTO1, which has a faster off-rate for 
CD19, has been investigated; phase I/II data from 19 
patients showed no cases of grade ≥3 CRS

− While CD19 has been the main target in B-ALL, CD22 as a 
therapeutic target has been explored. In a phase I trial, a 
CD22-directed CAR T cell was evaluated in 58 children 
and young adult patients. A CR rate of 70% was observed, 
although the median relapse-free survival was only 6 
months; however, it should be noted that approximately 
60% of patients had previously received a CD19-directed 
CAR T cell

− Finally, allogeneic CAR T cells have been explored; early 
results with UCART19 in patients with relapse/refractory 
ALL demonstrated a CR/CRi in 14 of 21 patients (67%), 
although the median duration of response was modest at 
4.1 months

> The development of CAR T cells in AML has faced challenges 
due to the current lack of distinct tumor cell antigens, which 
leads to toxicity related to on-target, off-tumor activity
− Early data with a CAR T cell targeting the CLL-1 antigen in 

a small cohort (N = 11) of pediatric patients with 
relapsed/refractory AML have demonstrated CR rates of 
70% to 80% with no cases of grade ≥3 CRS

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



RESEARCH AND FUTURE DIRECTIONS

> The majority of clinical data with bispecific 
agents in leukemias revolves around 
blinatumomab in patients with B-ALL, with 
indications for relapsed/refractory disease 
and MRD-positive disease, as well as active 
research in other settings in ALL

> In elderly patients, the use of blinatumomab 
along with inotuzumab ozogamicin and 
reduced-intensity chemotherapy has been 
investigated as first-line therapy, yielding 
CR rates of approximately 90%
− A phase III trial is ongoing to compare 

blinatumomab plus low-intensity 
chemotherapy with standard therapy 
(GMALL regimen or HyperCVAD) in 
older adults with newly diagnosed ALL

Bispecific Agents in Leukemias (1/2)
Presented by Ibrahim Aldoss, MD 



> In the ongoing E1910 study, patients who are MRD-negative 
after chemotherapy will be randomized to either receive 
blinatumomab or to proceed to consolidation or transplant. The 
estimated primary completion date of this trial is June 2022

> Blinatumomab is also being explored in the context of 
chemotherapy-free regimens
− The A041703 trial is evaluating inotuzumab ozogamicin 

followed by blinatumomab in patients ≥60 years of age 
with newly diagnosed, Ph-negative ALL

− Additionally, the combination of blinatumomab with 
different BCR-ABL TKIs is being explored in patients with 
Ph-positive ALL

> In AML, the development of bispecific agents has faced 
obstacles similar to those of CAR T cells, namely, the lack of 
suitable tumor-specific antigens 

Bispecific Agents in Leukemias (2/2)
Presented by Ibrahim Aldoss, MD 



RECENT APPROVALS AND PATHS TO OPTIMIZATION

> CAR T cells are part of the standard of care 
for patients with relapsed/refractory MM
− Ide-cel is approved for patients with 

≥4 lines of therapy on the basis of the 
KarMMa study

− On the basis of results of the 
CARTITUDE-1 study, cilta-cel is 
under priority review with the US Food 
and Drug Administration (FDA)

CAR T Cells in MM (1/2)
Presented by Noopur Raje, MD



> In contrast to the PFS plateau seen with CAR T-cell therapy in 
patients with NHL, the rate of PFS appears to decrease over 
time in patients with MM treated with CAR T cells, leading to 
efforts to improve the long-term outcomes with CAR T cells in MM
− New transduction methods and manufacturing conditions 

are being explored to increase the proportion of cells with 
the T stem-cell memory (TSCM) phenotype

− Dual-targeted (eg, BCMA and CD38) CAR T cells are 
being evaluated to overcome intrinsic resistance

− Other cell-surface antigens, such as TACI (transmembrane 
activator and CAML interactor) are involved in MM cell 
proliferation and survival, and TACI antagonists are a 
potential approach to increasing MM cell killing

− Finally, manipulation of the MM tumor microenvironment 
may provide another way to potentiate the effect of CAR T 
cells. Immunomodulatory agents and inhibitors of PD-
1/PD-L1 signaling are potential classes of agents that 
might be used in combination, although formal testing will 
be required 

CAR T Cells in MM (2/2)
Presented by Noopur Raje, MD



> Multiple bispecific agents are in development in MM
− Most of these target BCMA, including 

pavurutamab, REGN5458, TNB-383B, 
elranatamab, and teclistamab

− Other tumor antigens are being investigated 
including GPRC5D (talquetamab) and FcRH5 
(cevostamab)

> Activity has been observed with bispecific agents in MM, 
with the potential to treat even patients with previous 
CAR T-cell therapy
− Additional follow-up will be required to determine the 

durability of responses with bispecific agents in MM
− Cytopenias and infections have been noted with 

bispecific agents
− At this point of development, the major point of 

differentiation between the bispecific agents may 
be factors such as subcutaneous administration, 
which is more convenient than intravenous infusion

Bispecific Agents in Myeloma
Presented by Sagar Lonial, MD



Key Insights



Given that there are currently 3 approved chimeric antigen receptor (CAR) T-cell therapies (axi-cel, tisa-cel, and liso-cel) for patients with 
relapsed/refractory diffuse large B-cell lymphoma (DLBCL), the experts agree that efficacy is the primary factor in choosing a construct, especially 
since CAR T-cell therapy is a single treatment, so there is only 1 opportunity to provide the best outcome.
> Axi-cel is currently perceived by the experts as the most active of the approved CAR T therapies. This view is reinforced by reports from 

phase III trials of CAR T cells in the second-line setting; ZUMA-7 (axi-cel) and TRANSFORM (liso-cel) met their primary endpoints, while the 
BELINDA trial (tisa-cel) did not. The turnaround time was described by experts as faster with axi-cel, and there were less out-of-specification 
manufacturing issues compared with tisa-cel

> However, axi-cel is also seen by the experts as associated with more toxicity, so “the choice of” would be driven by patient characteristics
− Axi-cel for fit patients who have rapidly growing disease
− Tisa-cel or liso-cel for patients who are elderly or who have comorbidities

Expert opinion is that CAR T cells will replace autologous stem cell transplant (ASCT) in 
the second-line setting, assuming US FDA approval, on the basis of results of the ZUMA-7 
and TRANSFORM studies.
> Furthermore, the phase III studies enrolled ASCT-eligible patients; however, many 

ASCT-ineligible patients can receive CAR T cells, so the eligible second-line patient 
population in the real-world setting will likely be broader than the study populations

> Cross-trial comparisons are seen by the experts as difficult, as there were differences 
between the trials, including how much salvage therapy was allowed and when 
leukapheresis was carried out

CAR T Cells in DLBCL (1/2)

Dr Chavez:
I agree with Sattva, the main 
thing is efficacy because you 
have just 1 chance, the CAR 
T is a single infusion.

“ “



The experts think moving CAR T cells into the frontline setting will be 
more challenging, given that rituximab with cyclophosphamide-
doxorubicin-vincristine-prednisone (R-CHOP) already cures 
approximately 60% of patients.
> A large, randomized trial in the first-line setting without patient 

selection would require a prohibitively large number of patients, 
but focusing on high-risk patients may allow for frontline 
evaluation of CAR T cells

On the possibility of CAR T cells as maintenance therapy, expert 
opinion is that as long as there is enough disease burden (eg, MRD 
positivity) to stimulate the CAR T cells, this approach might be 
feasible. 

The safety of CAR T-cell therapy is seen by experts as improving over 
time. While initially, tocilizumab and steroids were given only for grade 
3/4 toxicity in the pivotal trials, earlier intervention for adverse events 
and identification of patients most likely to experience cytokine 
release syndrome (CRS)/immune effector cell-associated 
neurotoxicity syndrome has resulted in lower rates of toxicity.

CAR T Cells in DLBCL (2/2)
Regarding the feasibility of administering CAR T-cell therapy in the 
community setting, expert opinion is that while most CAR T cells are 
currently administered in major academic centers, data with liso-cel in 
non-academic centers look promising. This may be due in part to the 
lower rate of adverse events with liso-cel.
> A more pressing issue mentioned by one expert is that of all 

patients who were eligible for CAR T cells in the commercial 
setting (ie, third-line or later), only approximately 20% of patients 
actually received the therapy; the exact reasons are not known

It was thought by the experts that real-world data have shown that 
CAR T cells can be safely administered to patients with a certain 
degree of cardiac, renal, hepatic, or pulmonary dysfunction.

Expert opinion is that early data with allogeneic CAR T cells and CAR 
natural killer (NK) cells look promising, but it is too early to determine 
the durability of response.
> The ORR and CR rates with allogeneic CAR T cells and CAR NK 

cells was seen by experts as similar to the autologous constructs. 
However, the persistence was described by experts as being only 
approximately 1 month in the majority of patients, whereas a 
persistence of 2 to 3 months is considered to be the minimum for 
long-term survival

> Ironically, the favorable long-term outcomes with autologous CAR 
T cells was thought by the experts to hinder development of new 
approaches



While the experts would generally prefer to give a Bruton tyrosine kinase (BTK) inhibitor before CAR T-cell therapy in patients with 
relapsed/refractory mantle cell lymphoma (MCL), there is still a lack of data to support a specific sequence of therapies.
> On one hand, treatment with ibrutinib may yield T cells that are less exhausted and might yield more active CAR T cells
> On the other hand, CRs are rare with BTK inhibitors, and once a patient progresses on a BTK inhibitor, prognosis is poor
> One expert noted that once a patient with MCL progresses on first-line therapy, they will proceed to a BTK inhibitor, with the assumption that 

CAR T cells will be needed in approximately 6 months

The experts noted that even patients with early progression can be treated with CAR T cells 
with excellent outcomes.

Predicting outcome with CAR T cells in patients with MCL is seen by the experts as still 
challenging, since factors predicting response to CAR T cells also predict response to other 
therapies. Analyses of cell-free DNA or markers of early progression were mentioned as 
potential areas of exploration.

In patients with follicular lymphoma (FL), CAR T cells are seen by the experts as a curative 
approach, but the emergence of bispecific agents may affect the role of CAR T cells.

CAR T Cells in MCL and FL

Dr Komanduri:
The POD24 data in both MCL and 
FL show us that even patients 
with historically adverse 
responses . . . can be treated with 
CAR T-cell therapy with excellent 
outcomes.

“ “



In terms of how bispecific agents compare with CAR T cells, expert opinion is that response rates are similar; however, the follow-up time with 
bispecific agents is still short, and the experts are interested to see how durable the responses are.
> Current long-term efficacy data make CAR T cells the more appealing approach to the experts
> Expert opinion is that bispecific agents have a safety advantage (eg, mainly grade 1/2 CRS), at least in comparison with axi-cel. Logistic 

considerations for the patient and caregiver are also seen as less of a burden with bispecific agents
> The comparison of bispecific agents and CAR T cells may depend on the disease; one expert in multiple myeloma (MM) mentioned that the 

long-term survival with CAR T cells is favorable in non-Hodgkin lymphoma (NHL), but not in MM

In terms of resistance to therapy, expert opinion is that antigen downregulation with bispecific agents, most of which target CD20×CD3, should 
not be a major factor, although T-cell exhaustion or PD-L1 upregulation might lead to resistance.

The experts are enthusiastic about combination regimens with bispecific agents. For 
example, tafasitamab is well tolerated, and bispecific agents might be safely combined 
with tafasitamab-lenalidomide.

Subcutaneous administration of bispecific agents is seen by the experts as an optimal 
route of administration, due to ease of use and increased bioavailability.

Expert opinion is that moving forward, the debate should not revolve around bispecific 
agents vs CAR T cells, but rather how best to sequence these agents.
> For example, if a patient achieves only a partial response with CAR T cells or has 

minimal residual disease (MRD)-positive disease, then bispecific agents can be used 
to deepen the response

> One expert mentioned that first-line use of mosunetuzumab was feasible in older 
patients who were unable to tolerate chemotherapy

Bispecific Agents in B-NHL

Dr Chavez:
I try not to say CAR T vs 
bispecifics; I try to use them 
sequentially.

“ “



One expert in MM, with extensive experience with CAR T cells, confirmed that higher-grade toxicity tends to be associated with a higher tumor 
burden.
> The expert mentioned that cytoreduction prior to CAR T cells can be carried out to reduce toxicity, although this raises the issue of how much 

antigen needs to be present for CAR T-cell expansion

In terms of predictive factors for neurotoxicity, expert opinion is that T-cell expansion correlates strongly; on the other hand, central nervous 
system (CNS) disease does not.

Regarding toxicity in MM, expert opinion is that bispecific agents are easier to give, although acute toxicity with CAR T cells tends to be transient
> Step-up dosing was mentioned by the experts as reducing toxicity with bispecific agents
> Prolonged cytopenias with CAR T cells is more of an issue, especially in patients with relapsed/refractory MM, who are already lymphopenic, 

as this can lead to an increased risk of infection. Viral infections, rather than fungal infections, are more common, according to the expert in MM

Expert opinion is that bispecific agents have few long-term toxicities, apart from 
occasional cases of neurotoxicity.

A word of caution regarding allogeneic CAR T cells was mentioned by one expert: the 
aggressive lymphodepletion required has resulted in severe infections, and appropriate 
education of community physicians is recommended if this class of agents becomes 
commercially available.

One expert remarked that community physicians may be dissuaded from CAR T-cell 
therapy if one of their patients experiences severe toxicity; education is recommended to 
explain that these rare occurrences should not keep them from recommending CAR T 
cells, given the potential for long-term benefit.

Managing Toxicity of Bispecific Agents and CAR T Cells (1/2)

Dr Patel:
Toxicity is not a reason not 
to give CAR T.“ “



In terms of the financial impact of bispecific agents and CAR T cells, 
one expert remarked that in addition to the product cost, CAR T-
associated issues such as apheresis and late cytopenias can solidify 
the advantage of bispecific agents.

The experts discussed the effect of therapies for MM on the efficacy 
of the COVID-19 vaccines.
> In a small cohort of patients, maintenance lenalidomide did not 

appear to affect the response to vaccines
> However, daratumumab and BCMA-targeted therapy appeared to 

reduce the efficacy of the vaccines, with patients experiencing 
breakthrough infections

> In patients with MM who received dexamethasone during 
management of COVID-19, the patient’s MM appeared to 
improve, which is consistent with the use of dexamethasone in 
most therapeutic combinations in MM

> One expert cautioned that while COVID antibody tests may show 
the presence of antibodies, it is not certain in MM patients that the 
detected antibodies actually confer protection from COVID

Managing Toxicity of Bispecific Agents and CAR T Cells (2/2)



Expert opinion is that additional follow-up with CAR T cells in patients with acute lymphoblastic leukemia (ALL) is needed before CAR T cells can 
be considered definitive and not just a bridge to transplant; currently there are long-term data from only 1 center. One expert raised the possibility 
that humanized constructs would make possible subsequent infusions of CAR T cells as a therapeutic boost.

It is thought by the experts that CAR T cells have the potential to move earlier in the course of disease for patients with ALL.
> In studies being led by the Children’s Oncology Group, CAR T cells are already being explored as consolidation after first-line therapy in 

patients with MRD-positive, high-risk disease
> If blinatumomab and inotuzumab ozogamicin become established in the first-line setting, expert opinion is that CAR T cells could have a role 

in first relapse

One expert stated the role of antigen downregulation as a mechanism of cross-resistance 
between CAR T cells and bispecific agents appears to vary by patient population.
> In adult patients, prior blinatumomab did not seem to affect response to CD19-directed 

CAR T cells; however, some cross-resistance was observed in pediatric data
> Expert opinion is that CD19 density and expression will need to be more closely 

monitored when anti-CD19 agents are being considered

Furthermore, the importance of CAR T persistence also varies between pediatric and adult 
populations.
> In pediatric patients, a correlation between CAR T-cell (tisa-cel) persistence and 

response duration was observed, but no correlation was seen in the ZUMA-3 trial 
enrolling adult patients with ALL

CAR T Cells in Leukemias (1/2)

Dr Park:
I think [CAR T cells] are going to be 
moving to the frontline . . . in COG 
studies, CAR T cells are already 
moving to the frontline setting.

“ “



Expert opinion is that CAR T cells have activity against CNS disease 
in ALL. One expert mentioned that their institution demonstrated CAR 
T-cell trafficking to the CNS and eradication of the tumor.

Ahead of the anticipated approval of CAR T cells in adult patients with 
ALL, on the basis of the ZUMA-3 trial, the experts stressed the need 
for timely collection of T cells, as ALL can progress rapidly.
> [Post-meeting update: On October 1, 2021, the FDA approved 

brexu-cel for adult patients with relapsed/refractory B-cell 
precursor ALL]

> When using CAR T cells on-label, T cells cannot be collected until 
the patient is truly eligible, but given the short window to collect 
the cells, one expert recommended enabling earlier collection of T 
cells, such as at the time of first relapse, so that CAR T cells can 
be manufactured during bridging therapy

> Education of community physicians was recommended by the 
experts regarding prompt referral of adult patients with ALL, so 
that T cells can be collected in a timely manner

CAR T Cells in Leukemias (2/2)
There is minimal enthusiasm for the potential of allogeneic CAR T 
cells to play a large role in the treatment of patients with ALL, as 
patients whose disease progresses too rapidly to endure the 4–6 
weeks of manufacturing of autologous CAR T cells would likely fare 
poorly in general. 

Expert opinion is that CLL and acute myeloid leukemia (AML) are 
potential diseases where CAR NK cells might be investigated further.
> The experience with autologous CAR T cells in CLL was not 

viewed by experts as favorable
> In AML, preclinical data have suggested potential for CAR NK 

cells in the setting of low disease burden



Expert recommendations for a patient with relapsed/refractory ALL would depend on whether a patient is being considered for stem cell 
transplantation.
> For a patient who is not a candidate, CAR T cells would be prioritized
> However, for a patient who has MRD-positive disease and plans to proceed to stem cell transplantation, blinatumomab would be offered

The experts discussed benchmarks for blinatumomab to be used in the frontline setting.
> For elderly patients, improved safety would be paramount
> For younger patients, the FDA would likely require improved event-free survival or overall survival (OS), although earlier achievement of deep 

MRD response might be pursued as a surrogate endpoint

Expert opinion is that it is still too early to tailor therapy on the basis of MRD assessment; 
early relapses are still observed after either chemotherapy or blinatumomab, even in 
patients who achieve MRD negativity.
> It was thought by the experts that investigation of MRD and outcome with more 

sensitive techniques like NGS might help determine what level of MRD response 
would allow a patient to forego stem cell transplantation

For a patient who has MRD-positive disease after 1 cycle of therapy, the experts prefer not 
to wait for 3 blocks of therapy to use blinatumomab, but rather to begin at 8 weeks.
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Dr Aldoss:
Blinatumomab has already shown 
significant activity in 
relapsed/refractory ALL – it’s a drug 
that I think will take a place in frontline 
therapy in the very near future.

“ “



The experts are enthusiastic regarding combinations with 
blinatumomab.
> The combination of blinatumomab-inotuzumab ozogamicin is seen 

as a potentially viable first-line regimen for elderly patients
> Blinatumomab plus a BCR-ABL TKI was seen by experts as 

promising in patients with Ph-positive ALL, but additional follow-up 
is needed before considering this approach the definitive standard 
of care

> Cytoreduction with a BCL-2 inhibitor could be pursued, followed 
by blinatumomab to eradicate MRD

> However, the experts think that combinations of blinatumomab 
with PD-1 inhibitors did not yield deep responses, as 
extramedullary relapses have been observed

Expert opinion is that bispecific agents in AML (eg, flotetuzumab) 
have demonstrated activity in patients with challenging disease, such 
as induction failure, but on-target, off-tumor toxicity is still severe.
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The experts discussed the likely approval of cilta-cel, resulting in 2 approved CAR T-cell therapies for patients with relapsed/refractory MM.
> The experts stated that there currently are more patients than there is manufacturing capacity, so for the foreseeable future, patients will need 

to receive whichever CAR T cell is available (ide-cel or cilta-cel)
> Although cross-trial comparisons are not statistically sound, the overall response rate with cilta-cel is perceived to be higher, so the experts 

would ideally use this construct in fit, young patients, while frail patients would be offered ide-cel
> One expert mentioned that the acute toxicities with ide-cel tend to resolve by day 2 or 3, while toxicities with cilta-cel tend to peak at day 7
> The experts are intrigued that deep, durable responses were observed with cilta-cel, despite relatively short (~8 weeks) persistence, so the 

full significance of persistence of CAR T cells in MM is still unknown

While the experts would like to see CAR T cells replace ASCT in MM, there is still work to do 
before conducting the relevant trials.
> In order to adequately power a study with progression-free survival (PFS) and OS 

endpoints, a prohibitively large number of patients would be required
> Current efforts are ongoing to use CAR T cells instead of transplant in patients with high-

risk disease as proof of concept
> Surrogate endpoints, such as sustained MRD negativity, could be developed and approved 

by regulatory authorities; this would allow CAR T cells to be compared with ASCT in a 
smaller patient cohort

> One expert mentioned that the current PFS of 6 to 7 years with ASCT followed by 
maintenance sets a high bar, although the counterpoint is that the maintenance therapy (ie, 
lenalidomide) contributes significantly to that long duration of PFS

> Expert opinion is that a better understanding of the MM microenvironment is important, 
such as the role of immunomodulatory agents or Cereblon-modulating agents to reduce 
myeloid-derived suppressor cells, and the role of IL-15 to help increase persistence of CAR 
T cells

CAR T Cells in MM (1/2)

Dr Raje:
I don’t think we know the sequence 
for [CAR T cells and bispecific 
agents]. I would do the CAR T cell 
first, debulk, and then go back in 
with a consolidative approach with a 
bispecific agent.

“ “



As with other diseases, the use of MRD assessment to tailor therapy 
in MM is considered by the experts to be a work in progress, with 
trials ongoing.
> One issue is determining the appropriate time point in MM. While 

an MRD measurement at 6 months may be appropriate for ALL, 
expert opinion is that MRD assessment in MM may not be 
informative until 18 to 24 months

> The ongoing MASTER trial is investigating the tailoring of therapy 
to MRD in patients with MM, and experts anticipate that the 
results from this study will help illustrate how best to approach 
MRD assessment and how to define sustained MRD negativity

Expert opinion is that the optimal sequence of CAR T cells and 
bispecific agents is still not known.
> One approach would be to use CAR T cells first, followed by a 

bispecific agent as consolidation 
> Another approach would be to base the decision on how quickly 

the patient needs therapy; bispecific agents are thought by the 
experts to work well in patients with rapidly progressing disease

> Additionally, the fludarabine-cyclophosphamide regimen used for 
lymphodepletion prior to CAR T cells requires adequate kidney 
function, so bispecific agents would be appropriate for patients 
with compromised renal function

CAR T Cells in MM (2/2)
The experts think allogeneic CAR T cells have demonstrated a good 
safety profile, but long-term follow-up is also needed with these 
agents to assess efficacy.

Additional therapeutic targets of interest to the experts include 
GPRC5D and FcRH5.



Regarding the potential of bispecific agents in combination regimens in MM, one expert mentioned that quintuplets are being designed. However, 
expert opinion is that the cyclophosphamide-vincristine-doxorubicin-dexamethasone (hyperCVAD) model of cycling/alternating drugs is preferable 
to giving 5 or more novel drugs at the same time.

Expert opinion is that CD38 is not an ideal target for a bispecific agent, since this molecule is present on many cells, and targeting CD38 in this 
manner might lead to profound cytopenias and may also affect T-cell function.

The exact mechanisms of resistance to bispecific agents in MM are unknown; however, expert opinion is that T-cell exhaustion is a likely cause.

The experts mentioned that bispecific agents and CAR T cells both show activity in 
patients with extramedullary disease, although extramedullary disease in MM is still 
challenging to treat, especially when not bone-based.

Expert opinion is that bispecific agents and CAR T cells ultimately will be complementary 
modalities in MM, likely with CAR T cells being administered first to achieve debulking of 
disease, followed by bispecific agents as maintenance. There is optimism that this 
approach will lead to low disease levels, making possible a treatment-free remission.

Bispecific Agents in Myeloma

Dr Lonial:
Bispecific agents are here to stay 
and will be approved soon, 
hopefully within a year. Both BCMA 
and non-BCMA targets are going to 
be important.
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