
Updates in Bispecific Antibodies in NSCLC (bsAB)

Lyudmila Bazhenova, MD
Professor of Medicine, 

Lung Cancer Unit Leader
Director, Hematology and Oncology Training Program. 

UC San Diego Moores Cancer Center. 



Human Antibody refresher 
• Standard human antibodies are monospecific and bivalent.  Both binding sites are 

directed against the same target and each antibody has two binding sites. 

• The antibody exists of two heavy chains (VH and CH) and two light chains (VL and 
CL). 
• Each heavy chain has four domains, and each light chain has two domains. 
• These chains can be subdivided by variable (VH and VL) and constant domains (CH 

and CL).
• Fab Region
• The binding part of the Fab region is called the single chain variable fragment 

(scFv).
• Fc Region
• mediates the effector functions that lead to immune-mediated target-cell killing

• Two parts connect at hinge region
• variability in those connections gives rise to IgG antibody subtypes

Suurs et al, Pharmacology and therapeutics 2019



Historical perspective

• The first monoclonal antibody Muromonab-CD3 was approved in 1986 for prophylactic use in 
cardiac transplantation. 

• Multiple monoclonal antibodies for cancer followed
– thoracic oncology: bevacizumab, cetuximab first to be approved

• Acquired resistance to monoclonal antibodies is common. 
– altered antigen expression or binding
– impaired complement-mediated cytotoxicity (CMC) or antibody-dependent cellular 

cytotoxicity (ADCC)
– altered intracellular signaling effects
– inhibition of direct induction of cell death.

• Bispecific antibodies were initially developed to overcome resistance. 
– the binding sites are directed to different targets

• In thoracic oncology amivantamab is the only bsAb approved by FDA

Torka et al Current Hematologic Malignancy Reports (2019) 14:426–438



Factors influencing effects of bsAb constructs

• Biological targets and its modes of action ( TAA, TSA, immune cell binding)
• Target binding properties ( affinity) 

Biological rationale

• Size, binding valency 
• Manufacturability

Bispecific format

• Sustained circulation half life
• Added effector functions ( ADCC, CDC)
• Poor tumor penetration
• High cost
• Chain association issue

Fc domain (IgG based antibodies)



bsAb constructs currently approved or in clinical trials

Suurs et al, Pharmacology and therapeutics 2019
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bsAb classification

sun et al Acta Pharmaceutica Sinica B 2023;13(9):3583e3597



Bispecific Ab in Thoracic Oncology
Classification Name FDA approval Proposed indication Clinical trial

Bridging receptors 
on tumor cells

EGFR + MET amivantamab EGFR ex 20 
insertion

EGFR sensitizing 
mutation

Bridging receptors 
on tumor cells

HER2 + HER3 zenocutuzimab NRG1 fusion positive NCT02912949

Bridging cytokines 
and receptors

VEGF+ PD-L1 Ivonescimab Advances NSCLC NCT04900363

Bridging immune 
cells and tumor cells

DLL3 + Cd3 Tarlatamab ( AMG 
757)

ED SCLC NCT05060016

Bridging receptors 
in immune cells

PD-L1 + TIGIT Rilvegostomic (AZD 
2936)

Advanced NSCLC NCT04995523

Bridging receptors 
on Immune cells

PD-L1 + CTLA3 Cadonilimab Advanced NSCLC NCT04172454



Cadonilimab ( AK104) PD-L1/CTLA4) bispecific antibody 

• Bispecific IgG-single-chain Fv fragment (ScFv) antibody that binds to PD-1 and CTLA-4.
• Phase 1b/II trial. China. 2L+ post platinum doublet. 
– Cohort A IO naïve
– Cohort B primary IO resistance ( terminated due to lack of efficacy)
– Cohort C quired IO resistance ( terminated due to lack of efficacy)

Zhao et al Lung Cancer 184 (2023) 107355

Cohort A N=30
PD-L < 1%    17 (56.7)
PD-L1 1-49   9 (30.0)
PD-L1 > 50    4 (13.3)

ORR  10.0% (95% CI 2.1–26.5)
mOS  19.6 months (95% CI 11.3-not reached)
mPFS 1.9 months (95% CI 1.84–3.65),

No unexpected toxicities. 
study did not meet it’s primary end point
.



Tarlatamab ( AMG 737). Phase II DeLLphi-301 NCT05060016
• Tarlatamab, a bispecific T-cell engager immunotherapy targeting delta-like ligand 3 

and CD3
• Directs the patient’s T cells to cancer cells expressing delta-like ligand 3 (DLL3), 

independent of major histocompatibility complex (MHC) class I leading to T-cell–
mediated lysis of cancer cells.
– DLL3 is expressed in 85 to 94% of patients with small-cell lung cancer

• Phase II trial in previously treated SCLC. Two or more lines of therapy. Two doses 
10 mg and 100 mg. N 220
– 73 and 82% PD-L1 pretreated
– 33 and 36% 3 or more lines of therapy 

ORR ( IRC) 
• 40% (97.5% CI, 29 to 52) in the 10-mg group 
• 32% (97.5% CI, 21 to 44) in the 100-mg group
• mDOR NE Owonikoko TK et al. ASCO 2021, Abstract 8510

M.-J. Ahn, et al NEJM 2023
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Toxicity

M.-J. Ahn, et al NEJM 2023



ARTEMIDE-01 (NCT04995523)

Rilvegostomig (AZD2936) is a monovalent, bispecific, humanised IgG1 antibody targeting 
PD-1 and TIGIT. It is constructed on the backbone of the DuetMab molecule

brandao et al ESMO 2023 1446P

Humanized mouse tumor model



ARTEMIDE-01 (NCT04995523)



ARTEMIDE-01 (NCT04995523)

Currently being tested in CPI naïve NSCLC patients 



Ivonescimab (AK112/SMT112) ( PD-1 and VEGF humanized bispecific antibody) 

• Anti-VEGF inhibits angiogenesis and also leads to an immune responsive environment by
– increasing immune effector cell trafficking and infiltration into the tumor microenvironment
– modulating T-regulatory cells and myeloid-derived suppressor cells

• Phase Ib China. Monotherapy, NSCLC, all histologies, IO naïve, not selected by PD-L1 expression, EGFR 
and ALK wt. N = 108
– 86% treatment naïve, 51% SCC
– standard distribution of PD-L1 expression

Lei Wang et all JTO 2023

PD-L1 ≥ 1

ORR % PFS m 9mPFS OS m 9mOS

All patients 39.8 NR NR

treatment naïve  PD-L1 ≥ 1
All doses

52.2 NR NR

Treatment naïve  PD-L1 ≥ 1
20 mg/kg and above 

61 NR 54 NR 84

Treatment naïve  PD-L1 1-49
20 mg/kg and above 

52 NR NR

Treatment naïve  PD-L1 ≥ 1 > 50
20 mg/kg and above 

74 NR NR

Toxicities as expected from PD-L1 and VEGF Mab



Summary 

• Bispecific antibodies represent a new modality for treatment of lung 
cancer
–Amivantamab FDA approved for EGFR ex 20 ins mutation. 

• There are multiple clinical trials with bsAb in clinical development. 
• For some of the drugs. CRS and neurologic toxicities will require 

administration in specialized units 


