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Where Do ADCs Fit Into the Treatment 
Paradigm for Patients With NSCLC?

POINT-COUNTERPOINT:

Introduction
In a recent debate moderated by Vamsidhar Velcheti, MD, 

panelists exchanged insights on important topics associated 

with antibody-drug conjugates (ADCs) used to treat non–

small cell lung cancer (NSCLC). 

ADCs, a class of therapeutic agents combining monoclonal 

antibodies (mAbs) with cytotoxic agents, have tumor-specific 

targeting and potent antitumor effects. Advancements 

in ADC drug design that have resulted in notably greater 

precision, more potent drug payloads, and reduced overall 

toxicity have allowed for the successful implementation of 

ADCs in lung cancer.1 

ADCs are composed of 3 main components: a tumor-

specific mAb that serves as the delivery mechanism, 

a cytotoxic payload that is responsible for eliciting the 

associated antitumor activity, and a chemical linker 

connecting the payload with the mAb framework.2 The 
Table below provides a summary of structural features and 

associated adverse events (AEs) for selected ADCs in the 

NSCLC treatment landscape.3-16 Velcheti added, “The [ADCs] 

are here to stay, and they’re going to change the paradigm in 

terms of lung cancer treatments.”

Antibody Framework
The antibody framework used in the ADC structure is 

essential for facilitating the selective binding of target 

antigens; it can significantly influence the overall 

efficacy, therapeutic index, and pharmacokinetic and 

pharmacodynamic profiles of the end drug product.17 

Jeffrey Schneider, MD, emphasized that the choice 

Table.  Summar y of  Structura l  Features and AEs Associated With ADCs  
in  NSCLC Treatment  Landscape 3-16

Target ADC Humanized 
mAb Payload (drug class) AEs of special interest

HER2 Trastuzumab deruxtecan Trastuzumab DXd (topoisomerase 1 inhibitor)
Neutropenia 

ILD 

TROP2
Datopotamab deruxtecan Datopotamab DXd (topoisomerase 1 inhibitor)

Stomatitis 
ILD 

Sacituzumab govitecan Sacituzumab SN-38 (topoisomerase 1 inhibitor) 
Neutropenia 

Diarrhea

HER3 Patritumab deruxtecan Patritumab DXd (topoisomerase 1 inhibitor)
Neutropenia 

ILD

CEACAM5 Tusamitamab ravtansine Tusamitamab DM4 (microtubule inhibitor)
Corneal toxicities (eg, keratitis, 
keratopathy, punctate keratitis)

MET Telisotuzumab vedotin Telisotuzumab MMAE (microtubule inhibitor)
Neutropenia

Peripheral neuropathy

ADC, antibody-drug conjugate; AEs, adverse events; DM4, ravtansine; DXd, deruxtecan; ILD, interstitial lung disease;  
mAb, monoclonal antibody; MMAE, monomethyl auristatin E.
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of antibody used in the ADC design is 

critical to the effective delivery of the 

drug payload. The ADC can be optimized 

with different payloads; however, as the 

mechanism of delivery, the antibody is 

a key factor that determines whether 

a particular payload can reach the 

appropriate target tumor cell and elicit 

its cytotoxic effects. 

The selected mAb ideally should 

possess a strong binding affinity with 

high target specificity and minimal cross-

reactivity with healthy tissues, facilitate 

efficient internalization, and demonstrate 

low immunogenicity with a long half-

life.2,18 Among the 5 major subtypes 

of human antibodies, immunoglobulin 

G (IgG) antibodies are most often 

used for ADC development because 

of their plasma stability and strong 

binding affinity for the Fc receptor.17 

Rather than murine or chimeric mAbs, 

humanized or fully human mAbs typically 

are favored in ADC design due to their 

decreased potential to generate an 

immunogenic response.2,17 

Antibodies can also elicit antibody-

dependent cellular cytotoxicity, 

which is an Fc-dependent function. 

Hossein Borghaei, DO, MS, noted 

that differences in the Fc region of the 

selected mAb in ADC design may also 

impact associated toxicity; available 

literature suggests that ADCs with Fc 

active components within the antibody 

framework may be associated with 

greater toxicity.19,20 IgG subclasses differ 

in their ability to bind Fc γ receptors 

(FcγR) on immune effector cells and 

activate the complement system; 

emerging literature suggests that ADCs 

with active Fc regions could contribute 

to ADC-associated off-target toxicities in 

FcγR-expressing cells.20 

Chemical Linker
In ADC design, chemical linkers effectively bridge the mAb to the cytotoxic 

drug payload. ADC-associated specificity, potency, safety, and overall 

activity are greatly influenced by the associated linker chemistry.2 Borghaei 

highlighted the importance of such linkers; some older linker technologies 

were problematic, and their use may have led to some of the failures 

observed during early ADC development. Chemical linkers commonly 

employed in ADC design are classified as being cleavable or noncleavable.

Cleavable Linkers
Cleavable linkers are designed to exploit cancer-specific cellular conditions 

and generally are divided into 3 primary categories: (1) acid sensitive (release 

the drug payload within acidic environments [eg, lysosomal or endosomal 

cellular compartments] while remaining stable within the blood’s neutral 

pH environment), (2) glutathione sensitive (disulfide-based; exploit the high 

levels of glutathione or other thiols present in cancer cells, thereby enabling 

selective cleavage of the cytotoxic payload at the tumor site), and (3) 

enzymatically cleavable (dipeptide or tetrapeptide linkers; require enzymatic 

cleavage of peptide bonds for payload release).18 The presence of protease 

inhibitors in the blood and elevated levels of proteases in certain tumor 

tissues may contribute to improved control of drug delivery and systemic 

stability with peptide-based linkers.18,21

Several ADCs developed for the treatment of NSCLC use enzymatically 

cleavable linkers. Tetrapeptide linkers incorporated in trastuzumab deruxtecan 

(T-DXd), datopotamab deruxtecan (Dato-DXd), and patritumab deruxtecan 

(HER3-DXd) are designed to release the drug payload following cleavage by 
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lysosomal enzymes (eg, cathepsins).3,8,10,12 Telisotuzumab 

vedotin, a cMET-directed ADC, uses a dipeptide (valine-

citrulline) linker that undergoes protease cleavage.16 

N-succinimidyl 4-(2-pyridyldithio) butyrate is a disulfide linker 

used in the CEACAM5-directed ADC tusamitamab ravtansine; 

CL2A is a pH-sensitive linker used in the anti-TROP2 ADC 

sacituzumab govitecan.11,14,22,23 

Noncleavable Linkers
In contrast with cleavable linkers that rely on tumor-specific 

cellular conditions for payload release, noncleavable linkers 

require internalization via antigen-mediated endocytosis 

and lysosome-mediated proteolytic degradation for payload 

release.2,24 Generally, noncleavable linkers are associated 

with greater plasma stability and longer half-lives; they offer 

a reduced risk for off-target AEs.2,24 However, amino acid 

metabolites resulting from the drug payload release tend to 

be more hydrophilic and have greater intrinsic polarity, which 

limit activity to the target tumor cell.21 

Linkers and the Bystander Effect
Linkers play an important role in determining the 

ADC-associated bystander effect, which occurs when the 

cytotoxic payload drug diffuses from the antigen-positive 

target cell into nearby cells that are antigen-negative.2 The 

charge associated with the linker-drug metabolites may be a 

critical factor in determining the bystander effect associated 

with a particular ADC.25,26 Nonpolar linker–drug metabolites 

tend to have a more potent bystander effect, whereas polar 

metabolites, often associated with nonpolar linkers, are 

unable to cross the cell membrane and elicit antitumor 

activity in neighboring cells. 

Velcheti noted that ADCs with cleavable linkers generally 

tend to have a greater bystander effect than do those 

with noncleavable linkers. However, the faculty noted that 

the bystander effect can serve as a double-edged sword. 

Although the bystander effect may be advantageous 

in treating tumors with heterogeneous target antigen 

expression, it may also contribute to an increased risk for 

toxicity, including off-target toxicity. 

Cytotoxic Drug Payloads  
and Associated Toxicities 
Cytotoxic drug payloads employed in the design of ADCs 

are typically 100 to 1000 times more potent than cytotoxic 

agents used in traditional chemotherapy.2 Drug payloads 

generally are separated into 3 main categories: (1) DNA 

damaging agents (eg, calicheamicins, duocarmycins, 

pyrrolobenzodiazepines, and camptothecin analogs); 

(2) antitubulin agents (eg, auristatins, maytansinoids, and 

tubulysins); and (3) immunomodulators, (eg, TLR and STING 

protein agonists).18 Borghaei commented, “I think the 

choice of the toxin matters…having the right antibody is 

also important…[and] all of these components have to come 

together to make it a lot more effective than what we have 

and make the toxicity manageable.” 

DXd: Interstitial Lung Disease and Other AEs
Topoisomerase I is an enzyme involved in relieving tension 

of double-stranded DNA by cleaving one strand, partially 

unwinding the double-stranded DNA, and then reannealing 

the cleaved strand.27 DXd and other camptothecin derivatives 

act by binding topoisomerase I and inhibiting the DNA 

reannealing process, which leads to the accumulation of 

partially cleaved DNA and subsequent cellular apoptosis.4,27 

Following payload release, DXd is associated with high 

membrane permeability, which may contribute to a more 

potent bystander effect.4

Interstitial lung disease (ILD) and pneumonitis toxicities 

have been observed in several clinical trials investigating 

ADCs containing the DXd payloads.28 In the DESTINY-

Lung01 trial (NCT03505710), adjudicated T-DXd–related ILD 

occurred in 24 patients (26%), leading to dose interruption 

in 8 patients and treatment withdrawal in 16 patients.6 

Additionally, results of a phase 1 trial (NCT03260491) 

investigating HER3-DXd in patients with metastatic NSCLC 

reported ILD in 7% of patients.12,29 The mechanism of 

T-DXd–related ILD has not been fully elucidated, yet alveolar 

macrophage uptake and T-DXd redistribution may play a 

role.28,30 Guidelines for the management of T-DXd–induced 

ILD, including recommendations for dose modification and 

supportive care, have been published.28,31 

With regard to ILD toxicities, Velcheti emphasized that 

most clinical trials investigating ADCs are conducted in 

large centers with expert clinicians. In contrast, community 

settings may be less prepared to identify and manage such 

toxicities early in the treatment setting, which could lead to 

a greater number of observed toxicities. 
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Dato-DXd has shown differing incidences of ILD, 

with 4 events reported in the TROPION-Lung02 trial 

(NCT04526691) and no events observed in TROPION-

PanTumor01 trial (NCT03401385).7,10,32 Notably, the drug-

to-antibody ratio of Dato-DXd is half that of other DXd-

containing ADCs, and Borghaei expressed that observed 

toxicities with some ADCs could in part be related to the 

presence of excess payload toxin.3,8,12 

Stomatitis is another Dato-DXd–associated AE that has 

been reported in 53% of study subjects and that has led to 

dose reductions or interruptions in some patients.10 Mucosal 

toxicities have also been observed with other TROP2-

directed ADCs; faculty cited that the associated incidence 

may be more closely related to the presence of elevated 

TROP2 expression in the oral mucosa.33

SN-38: Neutropenia and Diarrhea
SN-38 is an active metabolite of the camptothecin derivative 

irinotecan that exhibits greater potency than does its 

parent compound.34,35 As with DXd and other camptothecin 

derivatives, SN-38 elicits action by inhibiting topoisomerase 

I activity.36 Once released from the antibody framework, 

the hydrophobic SN-38 molecule exhibits cell membrane 

permeability and a notable bystander effect.37

The anti-TROP2, SN-38–containing ADC sacituzumab 

govitecan has received FDA approval for use in certain 

patients with triple-negative breast cancer and urothelial 

cancer; it is now being investigated in the ongoing EVOKE 

trials (NCT05089734; NCT05186974) for use in certain 

patients with NSCLC.11,38,39 Neutropenia has been reported 

in up to 64% (grade ≥ 3, 52%) of patients treated with 

sacituzumab govitecan.11 Treatment-related diarrhea, an 

AE also common to its parent compound irinotecan, is also 

commonly reported with use of sacituzumab govitecan (any 

grade, 59%; grade 3, 10%).40,41

Monomethyl Auristatin E (MMAE):  
Peripheral Neuropathy and Neutropenia
The MMAE payload is the most widely used cytotoxin among 

clinical ADCs.42 Similar to other auristatins, MMAE elicits 

cytotoxic activity by attaching to the vinca binding domain of 

tubulin dimers and inhibiting subsequent tubulin polymerization; 

this ultimately results in obstruction of cellular division, arrest 

of the cell cycle, and, eventually, death of the cell.43,44

Peripheral neuropathy was the most common any-grade 

AE reported in the LUMINOSITY study (NCT03539536), 

which investigated the c-MET, MMAE-containing ADC 

telisotuzumab vedotin in patients with c-MET-overexpressing 

NSCLC.45 Peripheral neuropathy is also common to vinca 

alkaloids, which may suggest that this AE could be linked 

to the site of action for MMAE (eg, vinblastine, vincristine). 

The MMAE payload is also associated with hematologic 

toxicities. Of these, neutropenia occurs most frequently; 

it may be associated with cleavable linker instability 

in plasma.46

DM4: Corneal Toxicities
Maytansine displays a mechanism of action similar to that 

of vinca alkaloids that imparts nearly 100 times greater 

potency.47 Thiomethyl derivatives of maytansine commonly 

used in ADC design include DM1 (mertansine) and DM4 

(ravtansine); these agents attach to the vinca-binding site, 

thereby inhibiting microtubule assembly and inducing 

mitotic arrest.18,48,49

Ocular and hematologic toxicities may be related to 

the DM4 payload.24 Ocular-related AEs most often display 

as corneal toxicities including keratopathy, keratitis, 

and punctate keratitis; they may result from nonspecific 

internalization of ADCs into corneal epithelial cells via 

micropinocytosis. Various ocular-related AEs noted during 

a phase 1 trial (NCT02187848) investigating the anti-

CEACAM5, DM4-containing ADC tusamitamab ravtansine 

required dose modifications, treatment cycle delays, and 

treatment discontinuation.14 

Looking Ahead: The Treatment Paradigm 
As the interchange concluded, the faculty expressed 

enthusiasm regarding the future of these ADCs in treating 

cancer. ADCs have provided an improved delivery method 

for cytotoxic agents; however, improved antigen and 

target selection is needed, as is further research to better 

understand ADC-associated toxicities and methods to 

safely use these agents in combination therapy. Moreover, 

a greater understanding of how the target, driver, and 

immune landscape interact would contribute to the best 

use of ADCs. ■
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