XONTOZ XPIZTODPOPOZ
EIAIKEYOMENOZ AIMATOAOrIIAZ
AIMATOAOTIIKH KAINIKH, NAINH

IXOAEIO
BAXIKHI
ANOIOAOTIAXL
NA KAINIKOYX

HOTEL IBIS STYLES
HERAKLION CENTRAL




Bispecific Antibodies

Over the last three decades, therapeutic antibodies have become a key
component of cancer treatment due to their specificity and sensitivity

of monoclonal antibodies (mAb) such as
i-HER hich have been

(Colffier et al., 2002)

(Guidi et
al.,, 2025)
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Figure 1. The chain association problem. Representation of the antibody combinations that can be produced

by a quadroma cell line assuming random chain association. In total 16 formats are possible, of which six are
identical. Six tetramers, including the desired bispecific antibody, occur twice (each with a yield of 12.5%) and
four tetramers occur once (each with a yield of 6.25%).
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https://www.rapidnovor.com/bispecific-and-multispecific-antibodies/

obal approval of bsAb drugs

« Tebentafusp (FDA; EMA) * Tarlatamab (FDA)
HLA-A*02:01-positive unresectable or ES-SCLC after platinum-based
metastatic uveal melanoma chemotherapy

+ Mosunetuzumab (FDA; EMA) * Epcoritamab (EMA)

+ Blinatumomab (FDA) ) R/R DLBCL, hi
\ RIR follicular lymphoma after two or » high-grade B-cell
Ph (-) R/R B-ALL (Adults and children) S pr'eeiousylr:'r:‘;s lymphoma and follicular lymphoma
® after two or more previous lines

¢ Teclistamab (FDA; EMA)

R/R MM after four previous lines * Erlanatamab (EMA)

R/R MM after four previous lines

Amivantamab (FDA, EMA)
1L EGFRmut locally adavanced or
metastatic NSCLC

« Blinatumomab (FDA)
Ph (-) R/R B-ALL (Adults)

2014 2015 2016 2017 | 2018 2019 | 2020 @ 2021 2022

» Amivantamab (FDA, EMA) ¢ Talquetamab (FDA)

- EGFR ex20ins NSCLC R/R MM after four previous lines
« Blinatumomab (EMA) : 8

Ph (-) R/R B-ALL (Adults) « Glofitamab (FDA; EMA)
R/R DLBCL after two or more previous lines

« Epcoritamab (FDA)
R/R DLBCL, high-grade B-cell lymphoma
and follicular lymphoma after two or more
previous lines

L]

¢ Blinatumomab (EMA)
Ph (-) R/R B-ALL (Adults and children)

* Blinatumomab (FDA; EMA)
Ph (-) RIR B-ALL with MRD 2 0.1% « Erlanatamab (FDA)
(Adults and children) R/R MM after four previous lines
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Representative bispecific antibodies and their format. According to the existence of the Fc region, bispecific antibodies can be divided into two categories:

(A) IgG-based bsAbs and (B) Fragment-based bsAbs. BiTE, bispecific T-cell engager; TandAb, tandem diabody; DART, dual affinity retargeting.




Affinity and Valency

The Affinity of bispecific antibodies is a major factor influencing overall tolerability and efficacy

For CD3-targeting T-cell engagers, the affinity of the CD3 arm is a key factor in the success of T-cell
bispecific antibodies (T-bsAbs). The CD3 arm with too high affinity would lead to excessive release of
cytokines and affect the tissue distribution of bsAbs, limiting their reach to the target site

In one study, PSMA/CD3 bispecific antibodies with lower CD3 affinity were reported to be more
effective in killing tumor cells and reducing the incidence and severity of cytokine release syndrome
(CRS) in prostate cancer patients compared to bsAbs with high CD3 affinity

ecific antlbodles can achieve high selectivity against tumor cells by decreasing the
igens (TSA). HER2 T ceII dependent bispecific antibody (TDB) is a
ability to cells with high HER2 expression,
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Dual Checkpoint Inhibitors

Dual CPI-blocking bsAbs simultaneously target immune checkpoint receptors by binding 1
receptor (eg, PD-1, CTLA-4, LAG-3, or TIGIT) on the surface of a T cell with one arm, while the
other arm engages a second immune checkpoint receptor. This second receptor can be located on

the same T cell, tumor cell, or antigen-presenting cell

ctive targeting of TAAs and checkpoint proteins could be effective in minimizing autoimmune

ntial to improve efficacy, boost
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Bispecific T-cell Enganger (BiTE) therapy in
hematological malighancies

Several bispecific antibodies have been approved by the FDA for the treatment of non-Hodgkin
lymphoma (NHL), particularly for relapsed or refractory diffuse large B-cell lymphoma (DLBCL)

and follicular lymphoma (FL). These include anti-CD20 bsTCE epcoritamab (Epkinly), glofitamab
(Columvi), and mosunetuzumab (Lunsumio)

Three bispecific antibodies have received FDA approval for treating relapsed or refractory
multiple myeloma (RRMM): These include anti-BCMA bsTCE teclistamab (Tecvayli) and
fio), and anti-GPRC5D bsTCE talquetamab (Talvey)

therapy drug used to treat B-cell



Blinatumomab is a bispecific T cell-engager antibody construct that directs T cells to CD19+ cells.
It is indicated in relapsed Bcell precursor-ALL and in first remission in patients with Minimal
Residual Disease (MRD) positive

Treatment with blinatumomab resulted in significantly longer overall survival than chemotherapy
among adult patients with relapsed or refractory B-cell precursor ALL

In MRD positive B-cell ALL patients, 80% achieved MRD negativity with blinatumumab and thus
having longer Overall Survival (OS) and higher Relapse-Free Survival at 18 months

iple Myeloma Patients, who have received at least 3 prior treatment lines, BiTE
> of 60-70%

showed Overall
(LH Sehn
et al. Blood (2025) 145 (7): 708-719.)

(Falchi L. et al. Blood (2023) 141 (5): 467-480.)




Sequence of events leading to Cytokine Release Syndrome
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BiTE therapy Side Effects — CRS/ICANS

Tremors

» Difficulty breathing ' ~ Altered
RESPIRATORY » Shortness of breath ¢ 'L REARIOL OO wakefulness \

Mitigation and

- Altered fiver 5w Rapid heart rate monitoring for CRS
function tests in : g’ e Low blood pressure
the blood . ’ Arrhythmias

: e Step-up dosing with

- T Serum creatinine @< : A {j:rk:is:g ;Os:ilsslziilon o
Renelinsumesney | . : Diarrhea e Frequent vital signs

e Rule out infection

e Laboratory

monitoring

Weakness e Early intervention

with tocilizumab

HEMATOLOGIC « Thrombocytopenis
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« Fever
CONSTITUTIONAL « Fatigue
» Headache



BiTE therapy Side Effects — CRS/ICANS

CRS ICANS

Hypotension Hypoxia Grade ICE score Conciousness Weakness Seizures

79 ’ No motor weakness No seizures




BiTE therapy Side Effects — CRS/ICANS

BsAbs appear to be associated with a lower incidence and severity of key toxicities such as
CRS and neurotoxicity than CAR T-cell therapy and with an earlier onset of CRS and with a
shorter duration

There are currently no BsAb-specific consensus guidelines, and guidance is typically
modeled after recommendations developed for chimeric antigen receptor (CAR) T-cell
therapy without taking into account key differences between the toxicity profiles of these
classes of drugs

of patients receiving BiTE therapy, most of them being




BiTE therapy Side Effects - Infections

Infection rates with BIiTE therapy in hematological malignancies are common
In NHL patients infection rates are around 40%, with 15% being Grade 3 requiring hospitalization

In Multiple Myeloma (MM) patients infection rates are higher with anti-BCMA bsAb. Around 75% of patients experience an
infection, mosty Respiratory tract infections and around 30% of patients have Grade 3 infection

ients is multifactorial. Some of the causes include hypogammaglobulinemia, lymphopenia, defective Thl
heavily treated patients than NHL patients

de proper vaccination status, monitoring
is jirovecii,

(Raje N. et al.
volume 13, Article number: 116 (2023)) /,

Ensure
handwashing,
hygiene

Avoid
crowds

Growth IVIG for hypo-
factors gammaglobulinemia

COVID-19 Zoster and PJP
prevention prophylaxis

Immunizations
(no live vaccines)

Monitor CD4 count


https://www.nature.com/bcj

BiTE therapy Side Effects - Cytopenias

Hematological toxicities and Bispecifics

Disease associated ) Anemia
factors

| 2
Neutropenia
< Lymphopenia
Bispecific antibody treatment
resulting in T-cell activation,
recruitment and proliferations; Low IgG
release of cytokines and
chemokines
Thrombocytopenia
T-cell hyperactivation
HLH
>
Pre-bispecifics associated factors Bispecifics associated factors ?5 i) Hyperinﬂammation and sepsis
>

Main cytopenias described after bispecifics administration



Conclusion

bsAbs are reshaping the pharmacopeia of solid tumors, hematologic malignancies and other non-
malignant conditions

Their dual-binding properties enhance the therapeutic efficacy of monoclonal antibodies, disrupting
multiple signaling cascades simultaneously, preventing escape mechanisms and improving immune cell
itment strategies

hematologic malignancies, their expansion into solid
i mor penetration, and the risk of
[ tegies
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