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▪ Therapeutic antibodies

• Binding to and neutralizing extracellular target 

molecules

• Advantages

• Strong and specific binding to the target antigen

• Maximizing efficacy and safety

• Ability to block protein-protein interaction

• Bispecific antibody (bsAb) and antibody-drug 

conjugate (ADC) are the most prominent 

formats

Therapeutic antibodies 

Biomolecules 2020



NCCN guidelines of ADCs/BsAbs in NSCLC

NCCN guideline ver1. 2024



FDA-approved ADCs/bsAbs in lung cancer

Antibody-Drug Conjugates (ADCs) Bispecific antibodies (bsAbs)

Simultaneous engagement of two different targets 

by a single antibody-like molecule may have 

synergistic or emergent therapeutic effects

Cancer-selective delivery of potent cytotoxic payloads 

may eradicate target-expressing cancer cells

while sparing normal healthy tissues

Biomolecules 2020



▪ Basic structures and action mechanisms of ADCs/bsAbs

▪ Brief summary of representative ADCs/bsAbs in lung cancer

▪ Treatment-related adverse effects of ADCs/bsAbs

Learning objectives



Antibody-drug conjugates (ADCs)
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ADCs research insight from the CAS Content Collection

[Number of ADC clinical trials by year]

[Top countries with respect to the number of 

ADC-related journal articles (blue) and patents (red)]

Bioconjugate Chem. 2023



Structures and mechanism of action of ADCs

Bioconjugate Chem. 2023



FDA-approved ADCs available in the clinic

Precision Oncology.2023



Landscape of ADCs under study in Lung cancer 

Bioconjugate Chem. 2023

Lung cancer 2022

[Target antigen and solid tumors]



▪ Trastuzumab deruxtecan (T-DXd) 

• HER2-targeted

• Linker type - cleavable tetrapeptide-based linker, Antibody subclass - IgG1

• FDA-approval - On August 11, 2022, for NSCLC patients with activating human HER2 mutations, as detected by an 

FDA-approved test, and who have received a prior systemic therapy

• Phase I DESTINY-Lung01 (NCT03505710), phase II DESTINY-Lung02 study

• Ongoing phase III DESTINY-Lung04 study (first-line T-DXd vs SOC in patients with unresectable, locally 

advanced, or metastatic nonsquamous NSCLC with HER2 exon 19 or 20 mutations)

Summary of current key ADCs clinical data in NSCLC

J Clin Oncol 2023 /Precision Oncology 2023



▪ Patritumab deruxtecan (HER3-DXd)

• HER3-targeted

• Linker type - cleavable tetrapeptide-based linker, Antibody subclass - IgG1

• Phase I U31402-A-U102 (locally advanced or metastatic EGFR-driven NSCLC with prior treatment with EGFR 

TKI and platinum-based chemotherapy) 

→ FDA breakthrough therapy designation (BTD) in December 2021

• Phase II HERTHENA-Lung01 study (metastatic NSCLC following at least one EGFR TKI and one platinum-

based chemotherapy)

• Ongoing phase III HERTHENA-Lung02 study (EGFR-mutated NSCLC after progression on an EGFR TKI) 

Summary of current key ADCs clinical data in NSCLC

Cancer Discovery 2022 /J Clin Oncol 2023



▪ Datopotamab-deruxtecan (Dato-DXd)

• TROP2-targeted

• Antibody subclass–IgG1, Linker type - cleavable tetrapeptide-based linker

• Ongoing phase III TROPION-Lung01 trial (Dato-DXd vs docetaxel in previously treated advanced/metastatic 

NSCLC)

Summary of current key ADCs clinical data in NSCLC

Ann Oncol 2023/Precision Oncology 2023



▪ Telisotuzumab vedotin (Teliso-V)

• MET-targeted

• Antibody subclass–IgG1, Linker type - cleavable dipeptide

• LUMINOSITY Phase II trial (Teliso-V monotherapy in patients with previously treated c-Met-overexpressing 

advanced NSCLC)

→ FDA breakthrough therapy designation (BTD) in January 2022

• Ongoing phase III study TeliMET NSCLC-01 (Teliso-V vs docetaxel in previously treated patients with c-Met overexpressing, 

EGFR wildtype, locally advanced/metastatic nonsquamous NSCLC)

Summary of current key ADCs clinical data in NSCLC

J Clin Oncol 2023/Precision Oncology 2023



Ongoing ADCs for NSCLC

Precision Oncology 2023



Adverse events of ADCs

▪ Meta-analysis of 169 clinical trials 

involving 22,492 patients

• All-grade adverse events: 91.2%

• lymphopenia(53.0%), nausea(44.1%), 

neutropenia(43.7%), blurred vision 

(40.5%), peripheral neuropathy(39.6%)

• Grade ≥3 events: 46.1%

• neutropenia(31.2%), hypoesthesia(23.3%), 

thrombocytopenia(22.6%), febrile 

neutropenia(21.2%), lymphopenia(21.0%)

Cancer 2023



Determinants of the toxicities of ADCs

Nat Rev Clin Oncol. 2023

Payload
Major implications for the 

expected toxicity profile of ADCs

Linker
The type, incidence and severity 

of these toxicities are also a 

function of the stability of the linker

Antibody
On-target, off-tumor toxicities 

as well as via engagement 

of Fc receptors on immune cells

Interpatient variability



Main toxicities of ADCs currently approved for solid tumors

Nat Rev Clin Oncol. 2023



ILD events based on trial data

EXPERT OPINION ON DRUG METABOLISM & TOXICOLOGY 2022



Recommended management of ILD/Pneumonitis

Modified from PeerView.com/FVE910



Case report: Unexpected cardiotoxicity

JTO Clin Res Rep. 2022;12:100432

✓ Routine troponin monitoring

✓ Cardiac MRI



Bispecific Antibodies (BsAbs)
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▪ IgG-like subtypes vs. non-IgG-like subtypes

Structures of Bispecific antibody (bsAbs) 

Antigen-binding fragments (Fab)

Constant region (Fc)

[Structure of nature IgG molecule]

Exp Hematol Oncol. 2021/Pharmaceuticals 2023



Approved bsAbs in oncology

Pharmaceuticals 2023



bsAbs and their target sites in lung cancer

Pharmaceuticals 2023



Clinical trials utilizing bsAbs in lung cancer

Pharmaceuticals 2023

▪ Target sites in lung cancer

MET-targeted

DLL3-targeted

EpCAM

HER2/HER3

CEA

Immune-checkpoint

VEGF



Amivantamab

J Clin Oncol 2021



▪ NSCLC Ix

• EGFR exon 20 insertion mutation 

• First-line therapy: Amivantamab+Carboplatin+Pemetraxed (nonsquamous) (Phase III PAPILLON study)

• Subsequent therapy (Phase I CHRYSALIS study)

• EGFR 19del/L858R mutation 

• Subsequent therapy: Amivantamab+Carboplatin+Pemetraxed (nonsquamous) (Phase III MARIPOSA-2 study)

Amivantamab

Ann Oncol 2023;S0923-7534:04281-04283.

N Engl J Med 2023;389:2039-2051.

J Clin Oncol 2021;39:3391-3402.



▪ bispecific T-cell engager(HLE BiTE) molecule 

• binds both DLL3 on cancer cells and CD3 on T cells → T-cell–mediated tumor lysis

• Phase 1 DeLLphi-300, phase 2 DeLLphi-301, phase 3 DeLLphi-304 study

Tarlatamab

Anti-DLL3

Anti-CD3

J Clin Oncol 2023;41:2893-903..

N Engl J Med 2023; 389:2063-2075.



▪ Most frequent AEs

: fever, fatigue, nausea, abdominal pain, elevated liver enzyme, leukopenia

▪ AEs commonly  associated  with  T-cell  immunotherapies

: cytokine-release syndrome (CRS), immune-cell associated neurotoxicity syndrome (ICANS)

Adverse effects of bsAbs

Experimental Hematology & Oncology 2021 

Frontiers in immunology 2021



▪ Cytokine release syndrome (CRS)

• Caused by massive cytokine levels and T cell expansion

• Overshooting systemic inflammatory response with a wild range of symptoms 

: mild, flu-like symptoms ~ severe anaphylactic shock with a life-threatening presentation

: cytopenia, elevated liver enzymes, dysregulation of coagulation parameters and elevated ferritin

• Most efficient approach for controlling CRS

: Dose escalation + Pretreatment with corticosteroid

• Anti-IL6 receptor antagonist

Adverse effects of bsAbs (CRS)

Experimental Hematology & Oncology 2021 

Frontiers in immunology 2021



▪ Immune-cell associated neurotoxicity syndrome (ICANS)

• Associated with increased CSF cytokine levels and disruption of the blood-brain barrier

• Risk factors: younger age, pre-existing neurological/medical conditions, high tumor burden, high 

intensity lymphodepleting therapy, cytopenias, early/severe CRS

• Symptoms: confusion, headache, attention deficits, word finding difficulties, focal neurological 

deficits, or encephalopathy to life threatening cerebral edema, transient coma, or seizures

Adverse effects of bsAbs (ICANS)

Front Immunol 2022



CRS and ICANS from clinical study

N Engl J Med 2023; 389:2063-2075.



Summary

04



▪ Antibody-drug conjugate (ADC) and Bispecific antibody (bsAb) are the most 

prominent formats of therapeutic antibodies

▪ FDA-approved ADCs/BsAbs in lung cancer

• Trastuzumab deruxtecan (T-DXd) 

• Patritumab deruxtecan (HER3-Dxd), telisotuzumab vedotin (Teliso-V): FDA Breakthrough 

Therapy Designation and are currently under evaluation 

• Amivantamab is the only bispecific antibody approved by the FDA

▪ Hundreds of ADCs/BsAbs in preclinical and clinical development across tumor 

types

Summary (1)



▪ Challenges

• Off-target binding, manufacturing difficulties, low efficacy, immunogenicity, cost, resistance 

mechanisms, AEs

▪ Treatment-related AEs

• Despite their ideally targeted mechanism of action, most therapeutic antibodies still confer 

frequent and sometimes life-threatening toxicities

• AEs commonly  associated  with  T-cell  immunotherapies (bsABs)

: CRS, ICANS

→ Awareness of these adverse events and their management is crucial 

Summary (2)



Thank you for 
your attention 

mihyunkim@pusan.ac.kr
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