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Disclaimer

ÅThe European Hematology Association (EHA) is not responsible for the content 
of the abstracts or the presentations given during the EHA2025 Congress held 
in Milan, Italy June 12 - 15, 2025, upon which this report is based. 
ÅEHA obtained permission from the authors cited in this report to include 

portions of their contributions to the congress herein. 
ÅThe copyright of the content extracted from the presentations remains with 

the authors.
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Welcome & Objectives

Objectives

The EHA Annual Congress is recognized as the second - largest global event in hematology. Beyond uniting hematology 
experts from around the world, the EHA Congress serves as a vital platform for disseminating groundbreaking scientific 
information and developments within the field of hematology. The congress reports are an initiative to give the hematology 
community a concise overview of the most critical work showcased at EHA2025.

Welcome

On behalf of the European Hematology Association (EHA), we are delighted to present one of the two EHA2025 Scientific 
:ǺǰǂȠƩȨȨҠáƩȝǺȠȵȨщҠȵǎȵǥƩơҠҁKj ҠÞƩȠȨȝƩƚȵǎɔƩȨҠǺǰҠ®žǥǎǂǰžǰȵҠjƩǮžȵǺǥǺǂɛш҂Ҡ

These two Scientific Congress Reports have been developed as an initiative to provide our community with a concise 
overview of the most important works showcased at EHA2025. The new editions serve as an essential summary of scientific 
information and breaking news on the latest technological advancements in the field, relevant to clinicians, researchers, 
healthcare professionals, regulators, nurses, patients, payers, pharmaceutical representatives, and all stakeholders in 
hematology. Having introduced a new scientific content and format at the EHA2025 Congress, the reports underscore the 
significance of the latest developments in the various fields of hematology. 

Martin Dreyling, EHA2025 Scientific Program Committee Chair
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The genetic 
continuum of myeloid 
neoplasms: from 
Clonal Hematopoiesis 
to Acute Leukemias

https://eha.fyi/EHA2025-Malignant-Report-Written#page=5
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Section 1: The genetic continuum of myeloid neoplasms: 
from Clonal Hematopoiesis to Acute Leukemias

7

Overview of selected presentations

Presentation ID Presentation Title Presenter

p115-1 Pathophysiology and clonal evolution in MDS Dominique Bonnet

p266-1 Clonal selection in MPN and its consequence Lina Benajiba

S145 Myeloid neoplasms risks for germline DDX41 pathogenic variants carriers Marie-Charlotte Villy

p114-2 Antibody targeting of mutant CALR in MPN Isabelle Plo

LBA4002
INCA33989 is a novel, first in class, mutant calreticulin -specific monoclonal antibody that 
demonstrates safety and efficacy in patients with essential thrombocythemia (ET)

John Mascarenhas

S212
INCA035784, A novel, equipotent T Cell Ѵredirecting antibody for patients with myeloproliferative 
neoplasms carrying different types of calreticulin mutations

Beth Psaila

S211
Discovery of first - in-class precision antibody drug conjugates targeting mutant calreticulin for 
the treatment of myeloproliferative neoplasms

Norman Fultang

S224
SANRECO, an on-going Phase1/2 study evaluating divesiran, a novel GalNAC -conjugated siRNA, 
in patients with polycythemia vera

Marina Kremyanskaya
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p115-1: Pathophysiology and clonal evolution in MDS

AML, acute myeloid leukemia; BM, bone marrow; MDS, myelodysplastic syndrome; MSC, myeloid stem cell; RS, ring sideroblast .
Bonnet D. Pathophysiology and clonal evolution in MDS. Oral presentation p115- 1 at EHA2025.
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SF3B1 TET2FLT3 RUNX1

CHIP MDS AML Chemo R/R AML

Å Myelodysplastic syndromes (MDSs) are clonal blood 
conditions associated with abnormal blood cell 
production
Å Characterized by peripheral blood cytopenia, increased 

apoptosis, increasing number of blasts 
in BM

Å MDS has a 5 - year survival rate of only ~30% and its 
incidence increases with age

Å Clonal hematopoiesis of indeterminate potential (CHIP) is 
a common age - associated phenomenon that can progress 
to MDS

Å Several mutations can lead to MDS
Å One discernible subgroup, MDS ring sideroblast

(MDS- RS), is associated with SF3B1 mutations
Å Clonal transformation via acquisition of additional 

mutations can lead to AML

Clonal selection in progressive myeloid malignancy

Genetic mutations
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p115-1: Pathophysiology and clonal evolution in MDS 

Å Reliable mouse models are needed to study MDS and develop 
strategies to intervene earlier and stop disease evolution

Å Transplantation of human MDS HSPCs has been used in this 
context. However, engraftment rates of human HSPCs in 
combination with MSCs are low. Therefore new approaches are 
needed.

Å Using a gelatin -based scaffold in combination with BM cells and 
growth factors provided an environment of cell attachment and 
growth. 

Å This led to the use of 3D scaffolds seeded with human MSC and 
EPCs, resulting in an engraftment rate of MDS BM CD45+ cells 
ranging from 1 to 40%, in some cases 80%

Å MDS cells are highly dependent on humanized niches. Healthy 
MSCs could also provide the needed niche

Å Goals: Identification of niche factors that maintain MDS cells, 
predict response to therapy with the new model, study disease 
transformation and improve treatment

AML, acute myeloid leukemia; BM(FS), bone marrow (failure syndrome); HSPC, hematopoietic stem cell; MDS, myelodysplastic synd rom e; MPD, myeloproliferative disease; MSC, myeloid stem cell; RAEB, refractory anemia with excess blasts; RARS, refractory anem ia with ring sideroblast ; RCMD, 
refractory cytopenia with multilineage dysplasia; RS, ring sideroblast .
Bonnet D. Pathophysiology and clonal evolution in MDS. Oral presentation p115- 1 at EHA2025.

Engraftment rate of healthy and mutation -
affected MSCs in immunodeficient mice

Engraftment rate humanized 3D scaffold
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p266 -1: Clonal selection in myeloproliferative neoplasms (MPNs) 
and its consequences

ÅMPNs can progress to secondary AML through clonal 
evolution, which is driven by acquisition of additional 
mutations (N/KRAS, NFE2 & TP53) and clone fitness

Å Prognostic factors in patients with MPN include: 
Å OS: K/NRAS, NFE2 and TP53 mutations, and complex mutational 

profiles
Å Arterial Thrombosis: TET2 or DNMT3A mutations

Å Resistance to treatment: TET2, DNMT3A, ASXL1, EZH2, IDH1/2 
mutations

ÅAge is the only known risk factor for clonal evolution
Å The microenvironment might drive the survival and 

expansion of mutant cells, e.g. via inflammation
ÅRAS mutant clone emergence occurs in JAK/STAT -

activated and wild - type context
Å JAK2 inhibition with ruxolitinib releases RAS - mutated 

cells from oncogene - induced senescence

AML, acute myeloid leukemia; JAK, janus kinase; MDS, myelodysplastic syndrome; MPN, myeloproliferative disorder; OS, overall survival.
Benajiba L. Clonal selection in MPN and its consequence. Oral presentation p266 - 1 at EHA2025.

Ruxolitinib enhances the expansion of RAS - mutated clones 
and exacerbates the risk posed by RAS mutation
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S145: Exploring MN risks in DDX41
pathogenic variant carriers

AML, acute myeloid leukemia; HSCT, hematopoietic stem cell transplantation; MDS, myelodysplastic syndrome; MN, myeloid neopla sm.
σшҠ¢ǉǺȽȠɛҠ AщҠƩȵҠžǥшҠ¤ƩȽǢƩǮǎžҠτςττңыҠτшҠ®žǢǎȨǉǎǮžҠjщҠƩȵҠžǥшҠ9ǥǺǺơҠτςτυыσφσѤχѥъχυφ- 549; 3. Cheloor Kovilakam S, et al. Blood 2023;142(14):1185 - 1192.
Villy MC. Myeloid neoplasms risks for germline DDX41 pathogenic variants carriers. Oral presentation S145 at EHA2025.
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5Ѵ10% of all MN patients have a genetic germline predisposition 1

Å DDX41is the most frequent, accounting for 5% of MDS/AML
Å Affected patients present at a similar age as those with 

sporadic disease
Å But it is a specific entity: 
Å Associated with second hotspot tumor mutation in the other 

copy of AAĚ̀̽Э
Å Has a better prognosis, with a higher response rate and longer 

survival 
This is important because HSCT donors are often relatives
Å There is growing evidence donor - derived MDS/AML when the 

donor carries a germline pathogenic variant in DDX41
Germline DDX41 mutations define a unique subtype of MN
Å Retrospective kin - cohort study in Japan found a low absolute risk 

before age 40, rising to 49% at age 90 2

Å UK Biobank study in the general population found absolute 
®Aéѕ ®¤ҠȠǎȨǢҠǺǁҠχшχӰҠǁǺȠҠǮƩǰҠžǰơҠσшυωӰҠǁǺȠҠɕǺǮƩǰң3

More from EHA
#Thinking Thursday

https://sway.cloud.microsoft/ckFlxaf1Pnr41jmX?ref=Link
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S145: Exploring MN risk in DDX41pathogenic variant carriers 

This study estimated the 
cumulative risk of MDS/AML in 
ƚžȠȠǎƩȠȨңъҠ

Å 11 centers in France 

Å 63 families with >1 genotyped 
ȠƩǥžȵǎɔƩң

Å 63 probands 
Ѥ®°щҠωςӰҠǮžǥƩȨѥъң

ÅττҠ®AéҠѤǮƩơǎžǰҠžǂƩҠψτҠɛƩžȠȨѥң

ÅφςҠ ®¤ҠѤǮƩơǎžǰҠžǂƩҠψυшχҠɛƩžȠȨѥң

Å 1 AA (17 years)

These findings justify monitoring 
recommendations for carriers

AA, aplastic anemia ; AML, acute myeloid leukemia ; MDS, myelodysplastic syndrome ; MN, myeloid neoplasm .
Villy MC. Myeloid neoplasms risks for germline DDX41 pathogenic variants carriers. Oral presentation S145 at EHA2025.
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p114-2: Antibody targeting of mutant CALR in MPN

mAb , monoclonal antibody; MPN, myeloproliferative neoplasm.
1. Klampfl et al. NEJM 2013; 2. Nangalia et al. NEJM 2013.
Plo I. Antibody targeting of mutant CALR in MPN. Oral presentation p114 - 2 at EHA2025.
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ÅMutant CALR ( mutCALR ) is the second most common driver mutation in MPN, 1,2 generating a novel C - terminal tail 
which activates MPL/JAK2/STAT signaling at the plasma membrane and promotes oncogenic proliferation

ÅWild - type CALR protein is not located on the cell surface due to presence of a ER retention sequence (KDEL), 
which is lost in CALR - mut

ÅCell surface CALR is thus a marker for MPN and can be selectively targeted 
ÅCurrent immunotherapy strategies include:

2. Recruiting T - cells against mutCALR

JNJ - 88549968 (mutCALRxCD3 T - cell redirecting mAb )

ÅRedirects T - cells to mutCALR cells, inducing selective 
cytotoxicity and has demonstrated tumor volume 
reduction and survival benefit in in vivo mouse models

Å It is currently being tested in patients with mutCALR

ÅPhase 1 trial ongoing: NCT06150157

1. Targeting the oncogenic mutCALR /MPL signaling
INCA33989 (Fc- silent, fully human IgG1 mAb )
ÅBinds the mutant C - terminus with high specificity 

and inhibits STAT signaling, prevents oncogenic 
proliferation, induces apoptosis, normalizes 
megakaryopoiesis , reduces disease - initiating cells, 
prevents thrombocytosis and leukemic features

ÅPhase 1 trials ongoing: NCT05936359, NCT06034002
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LBA4002: INCA33989 normalizes thrombocyte counts in patients 
with essential thrombocythemia (ET)

Å CalR mutations are found in 25% of patients with essential 
thrombocythemia (ET), a type of MPN; most patients have one 
of two mutations, Type 1 or 2
ÅThese patients have a higher risk of transformation to 

myelofibrosis; current therapies do not target driver 
mutations

Å INCA33989 is a mAb targeting the mutCalR /TPO- R complex to 
inhibit cell signaling and proliferation, currently tested in two 
Phase 1 trials (NCT05936359, NCT06034002)

Å In a study of N=49, patients received the drug at doses 
from 25 mg to 2500 mg 
Å No DLTs but there were 3 SAEs (increased lipase levels)
Å Platelet counts normalized rapidly and sustainably in 
ǮǺȨȵҠȝžȵǎƩǰȵȨщҠƩȨȝƩƚǎžǥǥɛҠžȵҠơǺȨƩȨҠӟφςςҠǮǂ

Å Type 1 patients responded at lower doses, whilst type 2 
ȠƩȨȝǺǰơƩơҠɕƩǥǥҠžȵҠǉǎǂǉƩȠҠơǺȨƩȨҠѤӟφςςҠǮǂѥ

Å Biomarker analysis showed a reduction of mutated 
stem/progenitor cells and megakaryocytes

DLTs, dose limiting toxicity; mAb , monoclonal antibody; MPN, myeloproliferative neoplasm; SAEs, serous adverse events; TPO - R, thrombopoietin receptor
Mascarenhas J. INCA33989 is a novel, first in class, mutant calreticulin - specific monoclonal antibody that demonstrates safety and efficacy in patients with essential thrombocythemia (ET). Oral presentation LBA4002 at EHA2025.
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S212: A novel, equipotent T -cell}redirecting Antibody for patients 
with MN carrying different calreticulin mutations

Ab, antibody; CALR, calreticulin; ER, endoplasmic reticulum; MN, myeloid neoplasm.
Psaila B. INCA035784, a novel, equipotent T cell Ѵredirecting antibody for patients with myeloproliferative neoplasms carrying different types of calret iculin mutations. Oral presentation S212 at EHA2025.

Å INCA035784 is a mutCALRxCD3 bispecific, T - cell 
redirecting antibody

Å It binds to the N - terminal domain of CALR, which 
remains intact despite C - terminal mutations, 
allowing it to target multiple forms of mutant CALR

Å INCA035784 achieves specificity because wild - type 
CALR remains intracellular due to its ER retention 
signal (KDEL), which is absent in mut CALR, allowing 
surface expression of the mutCALR - TpoR complex.

ÅThe selectivity of INCA035784 for different forms of 
mut CALR was tested using a panel of cell lines that 
was developed using TF - 1 parental cells as a base

ÅAdding in healthy donor T cells allowed testing of 
T- cell activation, T - cell - mediated toxicity towards 
mutCALR CD34+ cells, and T - cell proliferation

Cell surface translocation of mutated CALR upon loss of KDEL 
sequence (ER retention signal)

ER- resident wtCALR
(KDEL sequence intact)

Cell surface translocated
mutCALR - TpoR complex

(KDEL sequence lost)

CALR, calreticulin;
ER, endoplasmic reticulum

No
INCA035784

binding
INCA035784

binding

Nucleus Nucleus

wtCALR with KDEL 
sequence
mutCALR without 
KDEL sequence

TpoR monomer

TpoR- mutCALR
complex

Cytoplasm

ER

Cytoplasm
ER
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Å INCA035784 selectively binds to Type 1 and 2 
mut CALR- expressing engineered TF - 1 clones, and 
promotes T- cell - mediated functions

Å INCA035784 does not bind to surface - exposed wild -
type CALR or induce non - specific cytokine secretion 
associated with CRS in healthy donor PBMCs

ÅEfficacy was tested in an MF patient - derived 
xenograft model 

Å INCA035784 treatment seems to causes a 
reduction in myeloid cells (CD33+) and 
megakaryocytes (CD45+CD41+) in the BM but does 
not seem to affect the erythroid cell progenitor 
population (CD71+)

**P<0.01 vs the untreated group (1 -way ANOVA), Data points represent the mean and error bars represent the standard error of the mean.
Ab, antibody; BM, bone marrow; CALR, calreticulin; CRS, cytokine - release syndrome; MF, myelofibrosis; MN, myeloid neoplasm; MPN, myeloproliferative neoplasm; PBMC, peripheral blood mononuclear cell; TNF, tumor necrosis factor. 
Psaila B. INCA035784, a novel, equipotent T cell Ѵredirecting antibody for patients with myeloproliferative neoplasms carrying di fferent types of calreticulin mutations. Oral presentation S212 at EHA 2025.
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S212: INCA035784 represents a promising approach for patients 
with CALR-mutant MPN who lack curative treatment options

Efficacy in an autologous MF patient - derived xenograft model

Untreated (No Antibody) + T - cells
INCA035784 (mutCALR ×CD3) 0.03 mg/kg + T - cells
INCA035784 (mutCALR ×CD3) 0.2 mg/kg + T - cells
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S211:Results of a first - in-class precision antibody drug conjugate 
targeting mutant calreticulin for MPN

ÅDeregulated SWI/SNF activity has been linked 
to AML, MDS, and MPN pathogenesis

ÅSWI/SNF ATPases SMARCA2 and SMARCA4 are 
key therapeutic targets in MPN

ÅMutated calreticulin (CALR) is the second 
most common mutation in MPN 

ÅIn complex with thrombopoietin receptor 
(TPO- R) it is located on the cell surface and 
can be targeted

ÅA non - antagonizing, internalizing CALR Ab was 
identified from a screen of CALR mAb , which is 
selectively internalized by CALR mutant cells

ÅThis antibody was used to develop a pADC

(p)ADC, (precision) antibody drug conjugate; AML, acute myeloid leukemia; CALR, calreticulin; ET, essential thrombocythemia; mAb , monoclonal antibody; MDS, myelodysplastic syndrome; MF, myelofibrosis; MPN, myeloproliferative neoplasm; SWI/SWF, switch /sucrose non - fermentable . 
Fultang N. Discovery of first - in-class precision antibody drug conjugates targeting mutant calreticulin for the treatment of mye loproliferative neoplasms. Oral presentation S211 at EHA2025.

17

SW/SNF Complex

SMARCA2

SMARCA4

Closed chromatin Open chromatin

Deregulated Gene 
Expression
Å Malignant myelopoiesis
Å HSC proliferation

SMARCA2/4
Dual Degrader
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S211: Results of a first - in-class precision antibody drug conjugate 
targeting mutant calreticulin for MPN

ÅCALR pADCs demonstrate selective SMARCA2/4 
degradation and cytotoxicity in CALR mutant 
cells

ÅThe presence of soluble mutant CALR protein 
does not affect CALR pADC cytotoxicity Ѵposing 
no risk to efficacy or safety

ÅCALR pADCs have robust anti - tumor activity in 
vivo and are well tolerated Ѵselectively targeting 
and eliminating mutant peripheral disease cells, 
while sparing healthy ones

ÅSimilar findings were observed with a CDK9 -
degrading CALR pADC, demonstrating the broad 
potential of this modality across multiple 
payloads

Ab, antibody; CALR, calreticulin; MPN, myeloproliferative neoplasm; pADC, precision antibody degrader complex. 
Fultang N. Discovery of first - in-class precision antibody drug conjugates targeting mutant calreticulin for the treatment of mye loproliferative neoplasms. Oral presentation S211 at EHA2025.
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S224: First data from the Phase 1 SANRECO study on divesiran , a 
GalNAc-conjugated siRNA, in Polycythemia Vera (PV)

Å PV is marked by excessive RBC production, elevated hematocrit, and 
frequent iron deficiency, and patients often have low hepcidin levels 1

Å Divesiran is a novel GalNAc - conjugated siRNA targeting TMPRSS6, 
designed to increase hepcidin levels, promote iron redistribution and 
restrict its availability for erythropoiesis in patients with PV

Phase 1 results (N=21) suggest:

Å Treatment with divesiran reduces phlebotomy frequency during treatment 
and follow - up periods

Å Lower hematocrit and hemoglobin were seen across all dose levels

Å Dose- dependent increases in hepcidin and ferritin were seen

Å Well - tolerated safety profile without dose - limiting toxicities; most 
common TEAEs: injection site reactions, anemia, fatigue 

Å Ongoing Phase 1/2 study (NCT05499013): Randomized, double - blind trial 
ƩɔžǥȽžȵǎǰǂҠȵǉƩҠȝȠǺȝǺȠȵǎǺǰҠǺǁҠȝžȵǎƩǰȵȨҠžƚǉǎƩɔǎǰǂҠj:öҠӠφχӰҠɕǎȵǉǺȽȵҠ
phlebotomies, along with improvement in PV - related symptoms

GalNAc, N - acetylgalactosamine ; HCT, hematocrit; PV, polycythemia vera; RBC, red blood cell; TEAE, treatment - emergent adverse event.
1. Ginzburg et al. 2018 Leukemia 32:2015 - 2116.
Kremyanskaya M. SANRECO, an on- going Phase 1/2 study evaluating Divesiran , a novel GalNAc - conjugated siRNA, in patients with polycythemia vera. Oral presentation S224 at EHA2025.
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AML, acute myeloid leukemia; BM, bone marrow; CARL,; calreticulin; ET, essential thrombocythemia; MDS, myelodysplastic syndro me; MN, myeloid neoplasm; MPN, myeloproliferative neoplasm; PV, polycythemia vera; TPO, thrombopoietin
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Conclusion

Å MN exists across a genetic continuum Ѵsuggesting bone marrow failure syndromes such as MDS and acute conditions like AML can 
share genetic abnormalities and transition into one another through clonal evolution

Å öǉǎȨҠɛƩžȠ҄ȨҠKj ҠǺǁǁƩȠƩơҠǰƩɕҠǎǰȨǎǂǉȵȨҠǎǰȵǺҠȵǉƩҠƙǎǺǥǺǂɛҠǺǁҠǉƩǮžȵǺǥǺǂǎƚžǥҠǮžǥǎǂǰžǰƚǎƩȨҠžǰơҠƙƩȵȵƩȠҠǮǺơƩǥȨҠǁǺȠҠȠƩȨƩžȠƚǉщҠǎǰƚǥȽơǎǰǂ:
Å Gelatin - based scaffolds in combination with BM cells and growth factors have been explored as an environment of cell attachment and growth in MDS Ѵ

leading to increased engraftment rates in mice
Å Age is the only known risk factor for clonal evolution, but the microenvironment might drive survival and expansion of mutant cells through inflammation
Å Up to 10% of all MN patients have a genetic germline predisposition, most often DDX41; carriers have a cumulative risk of MDS or AML, which justifies 

monitoring

Å New data specifically on CalR- targeting antibodies
Å INCA33989 Ѵa mAb targeting the mutCalR /TPO- R complex Ѵnormalizes thrombocyte counts in patients with ET
Å A first - in-ƚǥžȨȨҠȝȠƩƚǎȨǎǺǰҠ ƙҠơȠȽǂҠƚǺǰǟȽǂžȵƩҠңžǥȨǺҠȵžȠǂƩȵǎǰǂҠǮȽȵžǰȵҠ: ¤áҠǎǰҠ®Þ°ҠȝȠƩȨƩǰȵƩơҠžǰǎǮžǥҠǮǺơƩǥȨҠơƩǮǺǰȨȵȠžȵǎǰǂҠȠǺƙȽȨȵҠȵȽǮor growth inhibition 
Å INCA035784 Ѵa mutCALR - N- domain - specific T -ƚƩǥǥҠȠƩơǎȠƩƚȵǎǰǂҠ ƙңҠѴrepresents a promising approach for MPN patients who lack curative treatment 
ǺȝȵǎǺǰȨң

Å Data on new ways of tackling chronic bone marrow diseases
Å Divesiran in PV shows reduced rates of phlebotomy, lower hematocrit and hemoglobin Ѵwith a well - tolerated safety profile

Å Mutant CALR is the second most common driver mutation in MPN, and current immunotherapies target the oncogenic signaling or r ecr uit T cells against 
the mutants
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Monoclonal antibodies 
versus cellular 
immunotherapy: the 
next round
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https://eha.fyi/EHA2025-Malignant-Report-Written#page=9
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Section 2: Monoclonal antibodies versus cellular immunotherapy: 
the next round
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Overview of selected presentations

Presentation ID Presentation Title Presenter

LBA4001
Phase 2 study of talquetamab + teclistamab in patients with relapsed/refractory multiple 
myeloma and extramedullary disease: RedirecTT -1

Shaji Kumar

S100
First - in-human study of JNJ -79635322 (JNJ-5322), a novel, next -generation tri - specific antibody, 
in patients with relapsed/refractory multiple myeloma: Initial Phase 1 results

Rakesh Popat

p251-3 Cell therapy: CAR T and NK cells for R/R B cell precursor and T ALL Bijal D. Shah

p109-1 Armored CAR T in lymphoma: Resistance mechanisms and efficacy Carl June

p196-2 Next-Generation CAR T: Dual specificity to counter tumor escape in lymphoma Sonia Guedan

p141-1 BiTE molecules in AML therapy Marion Subklewe

p141-2 CAR T cell therapy in AML Sara Ghorashian

p213-3 Outpatient CAR T therapy Alexandra Martínez -Roca

S276 A functional CAR T cell atlas to unravel regulatory mechanisms of CAR T cells Juan Roberto Rodriguez -Madoz

S552 BCMA bsAb vs CAR T in MM - Thematic Debate
Elena Zamagni
Philippe Moreau
Paula Rodrígues-Otero
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EMD is associated with poor outcomes: 
mOS in triple -class exposed patients: 
7.2 months

LB4001: RedirecTT -1: Dual- targeting in R/R MM and 
Extramedullary disease

ѓöžǥҠžǰơҠöƩƚҠɕƩȠƩҠžơǮǎǰǎȨȵƩȠƩơҠǺǰҠȵǉƩҠȨžǮƩҠơžɛщҠңυςҠѤ±10) minutes apart, for all step -ȽȝҠžǰơҠǁȽǥǥҠȵȠƩžȵǮƩǰȵҠơǺȨƩȨшҠ֣áƩȨȝǺǰȨƩҠɕžȨҠžȨȨƩȨȨƩơҠƙɛҠžǰҠǎǰơƩȝƩǰơƩǰȵҠȠƩɔǎƩɕҠƚǺǮǮǎȵȵƩƩҠȝƩȠҠo®ĕcҠcriteria. BCMA, B - cell maturation antigen; BsAb, bispecific antibody; CAR, chimeric antigen receptor; CR, 
complete response; DOR, duration of response; EMD, extramedullary disease; MM, multiple myeloma; mOS, median overall survival; OS, overall survival; PFS, progression - free survival; PK, pharmacokinetic; Q2W, once every 2 weeks; R /R, relapsed/refractory; SC, subcutaneous; VGPR, very good 
partial response.
Kumar S, et al. Phase 2 Study of Talquetamab + Teclistamab in Patients With Relapsed/Refractory Multiple Myeloma and Extramedullary Disease: RedirecTT - 1. Abstract LB4001, presented at EH A2025.
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Å RedirecTT - 1 combines talquetamab (GPTC5D) and 
teclistamab (BCMA), each of which, as monotherapy, 
achieves an ORR of ~40% in triple - class exposed 
R/RMM

Å Preliminary Phase 1 data suggest dual targeting leads 
to higher ORR and greater depth and durability of 
ȠƩȨȝǺǰȨƩщҠǥǎǢƩǥɛҠңƙɛҠǮǎȵǎǂžȵǎǰǂҠ
antigen -ȠƩǥžȵƩơҠƩȨƚžȝƩң

ÅPhase 2 of the program is the largest dedicated Phase 
τҠȨȵȽơɛҠǎǰҠȝžȵǎƩǰȵȨҠɕǎȵǉҠȵȠȽƩҠK®Aң

Talquetamab and teclistamab are first - in- class 
BsAb approved as monotherapies for 

triple -ƚǥžȨȨҠңƩɚȝǺȨƩơҠáѕáҠ®®

EMD is associated with poor outcomes: mOS in 
triple -class exposed patients is 7.2 months

Step up doses *

administered 
2Ѵ4 days apart

Option to reduce dosing frequency for both agents to monthly dosing after :

Å ӟĔcÞáҠžǰơҠǮǎǰǎǮȽǮҠφҠƚɛƚǥƩȨҠǺǁҠȵǉƩȠžȝɛщҠǺȠ
Å 6 cycles, per investigator discretion

Tal 0.8 mg/kg 
Q2W SC + 

Tec 3.0 mg/kg 
Q2W SC*

until disease 
progression

Primary endpoint
Å ORR֣ (EMD response assessed 

by central radiology review of 
whole - body PET - CT scans)

Secondary endpoints
ÅӟĔcÞáщҠӟ:áщҠžǰơҠsCR rate ֣

Å Time to response, ֣DOR,֣ PFS, 
and OS

Å Safety
Å PK, immunogenicityTal 0.01 mg/kg 

Tec 0.06 mg/kg 

Tal 0.06 mg/kg
Tec 0.3 mg/kg

Tal 0.4 mg/kg
Tec 1.5 mg/kg 
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LB4001: RedirecTT -1: Dual- targeting in R/R MM and 
Extramedullary disease 

Efficacy: 
ÅIn Phase 2, ORR was 78.9% and CR rate was 54.4%
ÅResponses often continued to deepen over time
ÅmPFS: 15.4 months; OS rate at 12 months: 74.5%
Safety: 
Å CRS Gr1-2 occurred in 77.8% of patients, 

usually during step -up dosing
ÅICANS in 12.2%, mostly Gr1-2 but 2 cases Gr3/4
ÅOther frequent AEs included cytopenia and 

infections
Conclusion: 
Combination exceeded the efficacy of each drug 
without exacerbating AE

AE, adverse event; CR, complete response; EMD, extramedullary disease; Gr, grade; ICANS, immune effector cell - associated neurotoxicity syndrome; MM, multiple myeloma; mPFS, median progression - free survival; ORR, overa ll response rate; OS, overall survival.
Kumar S, et al. Phase 2 Study of Talquetamab + Teclistamab in Patients With Relapsed/Refractory Multiple Myeloma and Extramedullary Disease: RedirecTT - 1. Abstract LB4001, presented at EH A2025.
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S100: First - in-human study of JNJ -79635322 (JNJ -5322), a 
trispecific BCMA/GPRC5D- targeting antibody, in R/R MM

ÅTriple - class exposed patients with R/R MM have 
poor survival outcomes 1

ÅDual bispecific antibodies talquetamab
(BCMA/CD3) + teclistamab (GPRC5D/CD3) achieved 
an ORR of 80% in the Phase 1 RedirecTT trial 2

ÅJNJ - 5322 is a trispecific antibody with high affinity 
for BCMA and GPRC5D and low affinity for CD3

ÅPhase 1 trial of the drug examined the dose level
ÅThe study population included BCMA - exposed 

(17.7%) and GPRC5D- exposed (3.4 %) and 
BCMA/GPRC5D- naïve patients (80.3%)

ÅThe recommended Phase 2 dose was 
determined to be 5 mg SUD and 100 mg Q4W

BCMA, B- cell maturation antigen; CD3, cluster of differentiation 3; CRS, cytokine release syndrome; GPRC5D, G - protein coupled re ceptor family C group 5 member D; Gr, grade; ICANS, immune effector cell associated neurotoxicity syndrome; ORR, overall resp onse rate; (m)PFS, (median) 
progression free survival; Q4W, every 4 weeks; RP2D, recommended phase 2 dose; R/R MM, relapsed or refractory multiple myelom a; SUD, step - up dose.
1.  Mateos MV et al., Leukemia 2024;38:2554 - 60. 2. Cohen Y et al., NEJM 2025;9(392):139 - 49.
Popat R. First - in - human study of JNJ - 79635322 (JNJ - 5322), a novel, next - generation trispecific antibody, in patients with relapsed/refractory multiple myeloma: initial Phase 1 results. Oral presentation S100 at EHA2025.
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RP2D identification 

5 mg SC ­ 100 mg Q4W SC

Dose Escalation

Lower (2.5 mg) vs higher (10 mg) 
SUD

2Ѵ4 vs 6Ѵ8 days between step -
up and full dose

Prophylactic tocilizumab 

MABEL 0.4 Ѵ10 mg Q2W  

3.6/5.0 mg ­ 10Ѵ30 mg Q2W 

5 mg ­ 40Ѵ120 mg Q4W 

Dose Optimization

5 mg ­ 100 mg ­ 300 mg Q4W 

5 mg ­ 200 mg Q4W b­ 100 mg Q4W

5 mg ­ 100 mg Q8W

5 mg ­ 200 mg Q8W c ­ 100 mg Q8W

Loading Dose/Schedule 
Optimization

5 mg ­ 50 mg Q4W

5 mg ­ 100 mg Q4W

Optimization for Outpatient Dosing

N=147 all doses investigated (all SC)
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S100: JNJ-5322 achieves 55 -70% CR in patients with R/R MM

Efficacy
Å In the BCMA/GPRC5D - exposed group receiving 

50- 300mg, ORR was 55% and CR was 30%
Å In BCMA/GPRC5D naïve patients, the ORR was 

100% and CR was 70.4% in the RP2D group (100mg 
Q4W)

ÅPFS with RP2D at 12 months was 95%
Safety: 
Å Among the patients receiving RP2D without 

prophylactic tocilizumab, 69.2% experienced G1/2 
:áéҠѤǰǺҠcӟυҠ:áéҠǺȠҠžǰɛҠǂȠžơƩҠo: °éѥ

Å In the RP2D group with prophylactic tocilizumab, 
only 20% had G1 CRS

Å υυшυӰҠǺǁҠȝžȵǎƩǰȵȨҠǉžơҠcӟυҠǎǰǁƩƚȵǎǺǰȨҠžȵҠáÞτA

BCMA, B- cell maturation antigen; CD3, cluster of differentiation 3; CRS, cytokine release syndrome; GPRC5D; G - protein coupled re ceptor family C group 5 member D; G, grade; ICANS, immune effector cell associated neurotoxicity syndrome; ORR, overall respo nse rate; (m)PFS, (median) progression 
free survival; (VG)PR, (very good) partial response; Q4W, every 4 weeks; RP2D, recommended phase 2 dose; RRMM, relapsed or re fra ctory multiple myeloma; SUD, step - up dose.
1.  Mateos MV et al., Leukemia 2024;38:2554 - 60. 2. Cohen Y et al., NEJM 2025;9(392):139 - 49.
Popat R. First - in - human study of JNJ - 79635322 (JNJ - 5322), a novel, next - generation trispecific antibody, in patients with relapsed/refractory multiple myeloma: initial Phase 1 results. Oral presentation S100 at EHA2025.
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p251-3: The impact of CAR T in R/R B -ALL }challenges and 
novel advances

Two ɻCD19 CAR T cell therapies (KTE - X19 and 
Obecabtagene autoleucel ) in R/R B - ALL report similar 
responses 1- 3

Å Tumor burden impacts toxicity, 1,4 possibly due to lack of expansion 
in high - burden settings, or a reflection on infusion timing; it also 
impacts OS 1,2,5

Å Bridging is an important consideration, 6,7 but more intensive CT is 
unlikely to be of benefit, and may increase the infection rate

Å Persistence is seen, 2,8 but patients still relapse; this aligns with the 
previous experience 9,10

Å Late transplantation is associated with high relapse and NRM 11

Å Transplant is favored in those at high risk of CD19 antigen loss, with 
limited therapeutic options to manage post - CAR T relapse, with a 
high burden prior to infusion, or without a good maintenance option

Å Autologous CAR T is established as the SoC for R/R B - ALL and is 
rapidly moving to earlier lines to mitigate toxicity and relapse

B- ALL, B cell acute lymphoblastic leukemia; CAR, chimeric antigen receptor; CAR T, chimeric antigen receptor T - cell; CT, chemoth erapy; NRM, non - relapse mortality; OS, overall survival; R/R, relapsed/refractory; SoC, standard of care.
1. Shah BD, et al. Lancet 2021;398(10299):491 - 502; 2. Roddie C, et al. N Engl J Med 2024;391(23):2219 - 2230; 3. https://www.fda.gov/vaccines - blood - biologics/aucatzyl [accessed 22 June 2025]; 4. Roddie C, oral presentation at ASCO 2023; abstract 7000; 5. Shah BD, oral presentation 7010 prese nt ed 
at ASCO 2022; 6. Perica K, et al. Leukemia 2021;35:3268 - 3271; 7. Lin C, et al. oral presentation 3502 presented at ASH 2023; 8. Shah BD, et al. J Hematol Oncol 2022;15:170; 9. Wierda WG, oral presentation 887 presented at ASH 2024; 10. Siddiqi T, et al. Lancet 2023;402(10402):641 - 654; 11. Yanada M, 
et al. Ann Hematol 2021;100(12):3017 - 3027.
Shah BJ. Cell therapy: CAR T and NK cells for R/R B cell precursor and T ALL. Oral presentation p251-3 at EHA2025.
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p251-3: The impact of CAR T in R/R B -ALL }challenges and 
novel advances

ÅNovel platforms are being actively 
developed, extending therapeutic 
benefit

ÅNovel approaches include preloading 
CAR cells with a bispecific and NK CARs

ÅOptimization of outcomes will 
necessitate reflection on impact

B- ALL, B - cell acute lymphoblastic leukemia; CAR, chimeric antigen receptor; CAR T, chimeric antigen receptor T - cell; NK, natural killer; R/R, relapsed/refractory.
1. Nieto Y et al. Nat Med. 2025 31:1987 Ѵσϋϋυңш
Shah BJ. Cell therapy: CAR T and NK cells for R/R B cell precursor and T ALL. Oral presentation p251 -3 at EHA2025.
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p109-1: Next -generation armored 
CARs and TRUCKs in lymphoma

ÅFirst study using an armored CAR T product 
secreting IL18 1Ѵa known growth factor for T 
cells

ÅTreatment is feasible, well tolerated, and 
results in durable responses in patients with 
R/R lymphomas who progress after prior anti -
CD19 CAR

ÅPeak huCART19- IL18 expansion and responses 
are affected by prior CAR co - stimulatory 
domain type (4 - 1BB vs. CD28)

ÅIL18 enhances CAR T efficacy by cell 
intrinsic/extrinsic mechanisms, including 
modification of the tumor microenvironment

ÅFollow - on trial is underway ( NCT05989204)

CAR, chimeric antigen receptor; CAR T, chimeric antigen receptor T - cell; IL18, interleukin 18; IL36, interleukin 36; TME, TME, t umor microenvironment; 
TRUCK: T cell redirected for antigen - unrestricted cytokine - initiated killing.
1 Svoboda et al. N Engl J Med 2025;392(18):1824 - 1835. 
June C. Armored CAR T in lymphoma: resistance mechanisms and efficacy. Oral presentation p109 - 1 at EHA2025. 
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p109-1: Next -generation armored CARs could deliver durable 
responses and reprogram the TME in lymphoma

CAR, chimeric antigen receptor; CAR T, chimeric antigen receptor T - cell; CR, complete response; DLBCL, diffuse large B - cell lymp homa; FL, follicular lymphoma; IL18, interleukin 18; PR, partial response; R/R, relapsed/refractory; TME, tumor microenvironm ent ; TRUCK: T cell redirected for antigen -
unrestricted cytokine - initiated killing.
1. Clinical Trials NCT04684563; 2. Svoboda et al. N Engl J Med 2025;392(18):1824 - 1835.
June C. Armored CAR T in lymphoma: resistance mechanisms and efficacy. Oral presentation p109 - 1 at EHA2025. 
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Å Cytokines can enhance the anti - tumor activity of CAR T cells, 
e.g. by promoting survival or improving their activity in 
suppressive tumor microenvironments

Å IL18 is a known growth factor for T cells, which may impact 
proliferation

Å Cytokine -ȠƩǥƩžȨǎǰǂҠ: áҠöҠƚƩǥǥȨҠžȠƩҠȵƩȠǮƩơҠҁT cell redirected 
for antigen - unrestricted cytokine -ǎǰǎȵǎžȵƩơҠǢǎǥǥǎǰǂ҂ҠѤöáý:¢ѥыҠ
öáý:¢ȨҠžȠƩҠžҠȨȽƙȨƩȵҠǺǁҠȵǉƩҠƚǥžȨȨҠǺǁҠҁžȠǮǺȠƩơҠ: áҠöҠƚƩǥǥȨ҂

huCART19- IL18: 
Å First in - human trial in a 56 - year- old woman with FL/DLBCL 

achieved sustained CR at a microdose of 3 million cells 1,2

Safety, feasibility, and preliminary efficacy assessed in R/R 
lymphoma after previous anti - CD19 CAR T cell therapy (N=21)

Å 80% overall response at 3 months across all subtypes 2

Å 100% response rate in patients previously treated with 
CD28 co - stimulatory domain - based therapy
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p196-2: Next -generation CAR T cells in lymphoma: 
Dual specificity to counter tumor escape

ALL, acute lymphoblastic leukemia; BCMA, B - cell maturation antigen; CAR T, chimeric antigen receptor T - cell; MM, multiple myelom a.
1. Bachiller M et al., Mol Ther . 2025 Jan 8;33(1):317 - 335. 
Guedan S. Next - Generation CAR - T: Dual specificity to counter tumor escape in lymphoma. Oral presentation p196 - 2 at EHA2025.
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Rationale for dual targeting of CD19/BCMA CAR T cells (ARI - 0003): 1

Å CD19 CAR T resistance in lymphoma may result from low/
heterogeneous antigen density on lymphoma cells

Å BCMA, typically targeted in MM, also shows potential as an 
antigen in B - cell lymphomas

Å Dual targeting with ARI - 0003 aims to enhance coverage and 
confer therapeutic advantages for the treatment of NHL

Design and pre - clinical highlights:
Å ARI- 0003 created via co - transduction of two CAR vectors 

(CD19 & BCMA in a ~4:1 ratio)
Å Enhanced T - cell proliferation, functionality, and anti - tumor 

efficacy, and prolonged survival in Burkitt lymphoma models
Å Prolonged survival after relapse to CD19 CAR T cell therapy

Clinical translation:
Å Co- transduction strategy ensures stable dual CAR expression and 

effective cytotoxicity
Å Outperforms CD19 CAR (ARI - 0001) in pre - clinical lymphoma models 

and offers a promising approach for patients relapsing after CD19 
CAR T therapy Ą First - in- human Phase 1 trial of ARI - 0003 in patients 
with NHL is ongoing

Academic CAR T cell development program:

Å ARI- 0001 (adult ALL): targeting CD19
Å ARI- 0002 (MM): targeting BCMA
Å ARI- 0003 (lymphoma): dual - targeting CD19 & BCMA
Å ARI- 007 (T - cell malignancies): targeting CD7
Å ARI- HER2 (HER2+ breast cancer): targeting HER2
Over 500 patients treated with academic CAR T cells

Efficacy of ARI- 0003 in NSG mice 
with Burkitt lymphoma

Mean Survival ( days)

UTD ARI0001 POOL Bicistronic ARI0003

28 63 56 84 N/A

**UTD
ARI0001

*
ARI0003
POOL
BICISTRONIC
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p141-1: Strong rationale for T -cell 
engagers in AML is driving novel 
targets

ALL, acute lymphoblastic leukemia; AML, acute myeloid leukemia; MRD, minimal residual disease; R/R, relapsed/refractory; SCT, stem cell transplantation; 
TCE, T- cell engager. 1. Ravandi , et al. Leuk Lymphoma 2024;65(9):1281 - 91. 2. Subklewe, et al. ASH 2019 #833. 3. Westervelt, et al. ASH 2019 #834. 4. Uy, et al. 
Blood 2021;137(6):751- 62. 5. Boyiadzis , et al. Clin Transl Sci 2023;16(3):429 - 35. 6. Ravandi , et al. ASH 2020 #460. 7. Mascarenhas, et al. EHA2020 #538. 8. 
Labrijn , et al. Nat Rev Drug Discov 2019;18(8):585- 608. 9. Stein et al, ASH 2022. 10. Bajel et al, ASH 2023 #3474. 11. Haenel et al., Leukemia. 2024 
Feb;38(2):398 - 402. 
Subklewe M. BiTE molecules in AML therapy. Oral presentation p141 - 1 at EHA2025.

32

Å Blinatumumab is a CD19 TCE approved in R/R and MRD -
positive B - cell precursor ALL, and used as consolidation 
therapy independent of MRD status

Å The success of allogeneic SCT (Graft - vs.- leukemia effect) 
demonstrates a strong rationale for TCE in AML

Å TCE recruits T cells by binding to the epsilon subunit of the 
:AυҠƚǺǮȝǥƩɚң

Å 27 clinical trials with TCE have been conducted in AML; 
mostly directed against lineage - restricted antigens (CD33, 
CD123, CLL1, FLT3), but also leukemia - associated antigens 
(CD70 and Wt1)

Å On- target - off - leukemia toxicity is a challenge
Å Responses are observed, but not sustained 1- 10

Å TCEs as part of combination treatments are being explored 
in clinical and pre - clinical studies (e.g., +VEN/AZA, which 
does not impair TC function) 11
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ÅNovel targets for TCE in AML include CD38, 
csGRP78, and ILT3 ѴCD3, and a leader sequence 
peptide derived from Cathepsin G/HLA - A02.011- 4

ÅAim to increase efficacy and overcome resistance 
ơȽƩҠȵǺҠңơǎǮҠȵžȠǂƩȵҠžǰȵǎǂƩǰҠƩɚȝȠƩȨȨǎǺǰщҠǥǺȨȨҠǺǁҠ
ȵžȠǂƩȵҠžǰȵǎǂƩǰщҠǺȠҠƩȨƚžȝƩҠǺǁҠȵžȠǂƩȵҠžǰȵǎǂƩǰҠɔžȠǎžǰȵȨң

Å It may also be possible to:
Å Bridge to allogenic HSCT and integrate 

hematotoxicity ǎǰȵǺҠȵǉƩҠƚǺǰƚƩȝȵң5,6

Å Augment TCE efficacy through targeted 
co-ȨȵǎǮȽǥžȵǎǺǰҠȽȨǎǰǂҠ ƙҠƚǺǰȨȵȠȽƚȵȨң

Å Employ combinatorial strategies
Å Integrating patient - and AML - related variables 

such as phenotype, genotype, and inflammatory 
signature will help identify the most suitable 
platform for each individual patient

Ab, antibody; AML, acute myeloid leukemia; BiTE, Bispecific T - cell Engager; HSCT, hematopoietic stem cell transplant; MRD, minimal residual disease; TCE, T - cell engager.
σшҠĥǉǺǰǂҠĚҠƩȵҠ®žҠjшҠbȠǺǰȵҠ»ǰƚǺǥшҠτςττъστъσςςωωϊυңыҠτшҠĥƩǰǂҠƩȵҠžǥшҠ:ƩǥǥҠ®ǺǥҠ¤ǎǁƩҠéƚǎҠτςτφыϊσѤσѥъυωσыҠυшҠ¤ǎǰҠƩȵҠžǥшҠ éjҠτςττыҠφ. SǉǎҠƩȵҠžǥшҠ éjҠτςτυңңыҠχшҠĔǺǥȵžҠƩȵҠžǥшҠHemasphere τςτφыϊѤσσѥъƩωςςχχыҠψшҠážȨǺȽǥǎҠ®шҠ»ȠžǥҠȝȠƩȨƩǰȵžȵǎǺǰҠȨστϋҠžȵҠKj Ҡτςτχңш
Subklewe M. BiTE molecules in AML therapy. Oral presentation p141 - 1 at EHA2025.

33

Diagnosis Post- Induction Post-Consolidation Year 1 Year 2 Year 3

Induction
Consolidation

Allogeneic Stem Cell Transplantation

Conditioning GvHD prophylaxis Maintenance

I II
Maintenance

Use early (CR1) & in low disease burden (MRD+/MRD -) 
in a smart combination

Patient & Disease 
Characteristics: 

ÅFitness, ECOG, 
Patient Wish

ÅPhenotype 
(target antigen, 
PD- L1, CD47, 
TIM- 3, TIGIT)

ÅGenotype (ELN, 
defined 
molecular lesions, 
LSC17 score)

ÅInflammatory 
signature (IFN - gamma 
dominant, immune -
enriched TME vs cold, 
immune - depleted 
profile)

ÅIFNɾresponse

CR, 

MRD+; MRD-

CR, 

MRD+/ MRD-

TCE + X TCE + X

in high risk: TCE + X

Stem Cell Infusion , possibly target antigen ablated, 
possibly epitope edited for immunotherapy post SCT 

in high - risk, consider post - allo TCE, possibly 
in conjunction with DLI

Integrate TCE post - induction (7 + 3 + X) or after 1 - 2 cycles of VEN/AZA Ѵin parallel or sequentially

CLL- 1

TIM- 3
CD70

CD96

MUC1

WT1

PRAME

PML- RARɻDEK- CAN
mutated

NPM1

mutated
FLT- 3

CD33

CD123

FLT- 3

AML cell
































































































































