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Bispecs are mostly designed to recruit cytotoxic effector cells of 

the immune system effectively against pathogenic target cells. 

Simone Ragaini, MD



Simone Ragaini, MD



Simone Ragaini, MD



Fragment-based bsAbs are composed of the variable light 

and heavy domains from two antibodies, or the Fab units, 

and lack the Fc region which distinguishes them from IgG-

Based bsAbs. These fragments are bound together by linkers. 

Immunoglobulin (Ig)-like bsAbs include an IgG Fc region. 

The presence of an Fc region also has consequences for Fc-

mediated effector functions such as antibody-dependent

cellular cytotoxicity (ADCC), complement fixation (CDC), and 

the long half-life resulting from their larger size and FcRn-

mediated recycling processes

Madsen AV, Front Bioeng Biotechnol. 2024
Sun Y, Acta Pharm Sin B. 2023 

BsAbs structure and classification
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BsAbs structure and classification
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BsAbs functional classification
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Falchi L, Blood 2023
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BsAbs in MM
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BsAbs in NHLs
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Glofitamab in 3L+ 
R\R DLBCL

Epcoritamab in 2L+ 
R\R DLBCL

Dickinson M.J, NEJM 2022 Thieblemont, C Leukemia 2026 

Odronextamab 2L+ R\R 
DLBCL

Kim, W.S., Nat Cancer 2025

BsAbs in DLBCL
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Moreau P et al., NEJM 2022

Teclistamab in R\R Triple-exposed MM

Elranatamab in R\R Triple-exposed MM

Lesokhin, A.M., Nat Med 2023

Talquetamab in R\R Triple-exposed MM

Chari A, Lancet Haematol 2025 

BsAbs in MM
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• Activation of manly T cells or lysis

of immune cells induces a release 

of IFN-γ or TNF-α.

• This leads to the activation of 

macrophages, dendritic cells, other

immune cells and endothelial cells.

• These cells further release 

proinflammatory cytokines. 

• Importantly, macrophages and 

endothelial cells produce large 

amounts of interleukin 6 (IL-6) 

which in a positive feedback loop 

manner activates T cells and other

immune cells leading to a cytokine

storm. 
Shimabukuro-Vornhagen A,  Journal for ImmunoTherapy of Cancer. 2018

BsAbs and CRS
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Three Overlapping Pillars of Resistance 

Tumor-Intrinsic
Factors

▸ CD20 loss / MS4A1 mutations

▸ NOTCH1 alterations

T-Cell
Dysfunction

▸ Low “fresh” T-cell presence

▸ Lower cytoxic activity

Microenvironmental
Barriers

▸ PD-L1 checkpoint upregulation

▸ DZ-like spatial exclusion

Falchi L, Blood 2023

Maher et al. Cells 2026
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Selective pressure may drive the activation of programs that promote Antigen-Related Escape

Three Overlapping Pillars of Resistance - Tumor-Intrinsic Factors

Grigg S, Br J Haematol. 2024

⚫ Cases with aggressive B-NHL R\R after 

glofitamab at the Peter MacCallum Cancer 

Centre and Royal Melbourne Hospital. 

⚫ CD20 status was determined by local

pathology review using IHC with an L26 

antibody

⚫ At progression post-glofitamab, CD20 status 

was described in 22 patients with available

biopsies: 10 had converted from CD20 

positive to CD20 negative; and 2 remained

persistently CD20 negative



⚫ CD20 is encoded by MS4A1, is
a member of the membrane-

spanning 4-domain family, 

subfamily A (MS4A)

⚫ Patient biopsy specimens were
collected in the phase 1/2 

GO29781 trial of 

mosunetuzumab monotherapy
for adults with R/R B-cell NHL 

who had received ≥2 prior

therapies.

⚫ IHC (CD20/PAX5) + RNAseq

(MS4A1 expr) + WES (MS4A1 
mutation)

Stephen J. Schuster, Blood 2024
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• CD20 loss at progression was observed in patients with 

evidence of transcriptional downmodulation or with 

mutations identified by WES. 

• There was also evidence of reduced CD20 levels in the absence

of downregulated transcription or exonic mutations in CD20

Stephen J. Schuster, Blood 2024

Shorter PFS can in part be explained by CD20 loss

before mosunetuzumab or at progression, however, 
a subset of patients was refractory and exhibited
limited PFS despite maintaining CD20 levels

Simone Ragaini, MD



Three Overlapping Pillars of Resistance - Tumor-Intrinsic Factors
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⚫ 56 patients from Rigshospitalet, Copenhagen, and 

Vejle University Hospital, both in Denmark, who

received CD20 × CD3 bispecific antibodies between

2017 and 2023 as part of phase 1 or phase 2 clinical 

trials.

⚫ Pre bispecs NOTCH1 mutated tumors conferred

significantly worse outcomes in Kaplan–Meier analysis

of both PFS and OS (p = 0.02 and p = 0.05,). 

⚫ NOTCH1 mutated clones expand under the 

pressure of CD20 × CD3 bispecific antibody therapy 

and may constitute an escape mechanism potentially

leading to downstream CD20 antigen loss.
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Three Overlapping Pillars of Resistance - T-cell related factors (TME)

• 30 DBCL pts treated with glofi

(18 CMR vs 12 PMD cases)

• PBMCs of these patients 

collected at baseline and on-

treatment time points were

subjected to single-cell RNA and 

TCR sequencing (scRNA-

seq/scTCR-seq), flow cytometry, 

and ex vivo functional

assessments

Simone Ragaini, MD



Three Overlapping Pillars of Resistance - T-cell related factors (TME)

• Maintenance of naïve-like 
(“fresher”) T-cell states (particularly
the fresher cytotoxic T cells) at early
time points is associated with 
clinical efficacy.

• Combination of glofitamab with 4-

1BB costimulation translated into

increased proportions of 

intratumor T cells having a 

fresher, naïve-like phenotype in 

humanized mouse
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⚫ Bulk transcriptomic analysis on over 500 

DLBCL patients, calculating per-sample 

enrichment scores for 19 gene sets 

comprising immune-related and COO-related 

signatures. 

⚫ DLBCL-immune quadrants (DLBCL-Iqs) 

based on COO and immune gene expression 

signatures: ABC hot; ABC cold; GCB hot; 

and GCB cold. 

⚫ They also noted specific features of the IQs. 

For instance, "hot" DLBCLs exhibited higher 

CD8+ T-cell infiltration and activity compared 

with "cold" DLBCLs. 
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Overcoming Resistance and Future Perspectives
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⚫ Dual Tumor Antigen Targeting Strategy: By 

requiring concurrent engagement of 2 distinct

tumor antigens for full T cell activation, 

trispecific molecules establish a higher

activation threshold and reduce the probability

of immune escape through single antigen loss.

⚫ Co-Stimulatory Integration Strategy: By 

incorporating binding domains for co-stimulatory

receptors such as CD28 or 4-1BB, these

constructs provide both signal 1 (antigen

recognition through CD3) and signal 2 (co-

stimulation) in a single molecule, potentially

overcoming T cell exhaustion in heavily

pretreated patients

Koh KN, Semin Hematol. 2025
Liu X, Int Immunopharmacol. 2026

Overcoming Resistance and Future Perspectives – Good things come in threes
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Take-home messages and conclusions
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