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https://www.zs.com/insights/oncology-antibody-drug-conjugates-revolution

ADCs trials by Phase, Tumor type and Target
ADCs Trials by Phase and Tumor Type ADCs Trials by Phase and Target

• More than 140 ADCs are reported in clinical development
• 22 novel ADCs were presented at ESMO 2024



ANTI-HER2 ADC IN HER2+ BC: EVOLUTION OF AN OLD CONCEPT
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Griguolo et al, Cancers 2020

HER2 dichotomization in positive vs negative is intrinsically anchored to the predictive 

value of HER2 in terms of trastuzumab benefit

Levels of ERBB2 mRNA progressively increase across samples classified as: IHC score 0 >

IHC score 1+ > IHC score 2+/ISH non-amplified > IHC score 2+/ISH amplified > IHC score

3+.

HER2 expression is a continuum

ANTI-HER2 ADC IN HER2- BC: CHANING THE PARADIGM



ANTI-HER2 ADC IN HER2-LOW BC: THE REVOLUTION
Novel anti-HER2 ADCs - The crux of the matter is the bystander effect

Ribeiro Monteiro et al, Dove Press 2024





Curigliano et al, ASCO 2024; Bardia et al, NEJM 2024



ANTI-HER2 ADC: CONSIDERATIONS

• HER2 presents a dual role in breast cancer: 
• Oncogene driver when overexpressed or amplified

• Selection criterion for T-DXd in the metastatic setting when HER2 is negative but not 
entirely absent. 

• Currently, we are able to address around 90% of patients with hormone 
receptor-positive disease and 30-40% of triple-negative BC patients
• This marks significant progress in therapeutic options.

• May have we missed an opportunity?
• The current landscape is extremely challenging in terms of HER2 detection and the 

introduction of the HER2 ultralow category adds a further layer of complexity. 

• This gap must be addressed during the time leading up to regulatory approval of T-DXd 
for HER2ultra low pts. It is crucial that we use this period to educate pathologists and 
clinicians. 
• Importance of analytical validation, central confirmation, as well as training of pathologists.

• Future studies should focus on improving selection to enhance patients’ 
prognosis



ANTI-TROP2 ADC: RATIONAL FOR TARGETING TROP2 IN BC

Trop2 is highly expressed in BC

(>85-90%)

Trop2 regulates TNBC cell and tumor 

growth in vitro and in vivo

Aslan et al, NPJ BC 2021

Unconclusive data regarding the 

prognostic impact of TROP2



ANTI-TROP2 ADC IN TNBC: ASCENT TRIAL

• TNBC at initial diagnosis ≈70%

• Median anticancer regimens: 4 (2-17)

• 29-26% previously treated with PD-1/PD-L1 

inhibitors

• 17-18% previously treated with PARP inhibitors

Full populationWithout BMsWithout BMs



ANTI-TROP2 ADC IN HR+/HER2-: TROPICS-02 TRIAL

SG arm:

• Median prior tx lines: 3 (2, 38%; ≥3, 

58%)

• Prior CDK 4/6i use: ≤12 mos 58%

Rugo et al, JCO 2022; 

Rugo et al, Lancet Oncol 2023; Rugo et al, ESMO 2022

SG efficacy confirmed 

regardless of HER2 IHC 

groups → confirmed also in 

HER2-low BC

TROPIC02 trial: more 

heavily pre-treated 

population compared to 

DB04 trial.



ANTI-TROP2 ADC IN HR+/HER2-: THE STORY IS NOT OVER 
A new kid on the block - TROPION-BREAST01 TRIAL

Bardia ESMO 2024 



Potential Mechanisms of Action and Toxicity of ADCs

• Bystander effect
• Antibody - Targeted delivery of the payload
• Antibody - Target biological interaction
• Immune response to the Antibody
• Sustained and prolonged very low dose of free-payload 

in the circulation
• Albumin transfer of the payload
• Combination of multiple mechanisms



Nader-Marta G, et al. Therapeutic Advances in Medical Oncology. 2023;15. 
doi:10.1177/17588359231183679

Evidence suggests that most of the off-targeted 
ADC toxicity relates to off-target delivery of the 
cytotoxic payload, and that this is the critical 
driver for the tolerability of these drugs and, 
ultimately, the recommended dose used in 
patients

ADCs may cause toxicities through
different mechanisms, depending on the chemical
properties of the payload (i.e., hydrophilic), the 
drug-to antibody ratio (DAR), as well as the 
stability of the linker (cleavable or not) and the 
expression of the target in non-cancer tissues.



THE EVOLVING LANDSCAPE
The expansion of the treatment arsenal calls for strategic sequencing

• Current evidence limited by the retrospective nature 
(heterogeneous population in terms of composition and tx line, not necessarily immediate 

sequencing)

• Current data suggest that ADC#2 may have shorter PFS that ADC#1

Chavez SABCS 2023



Chang HL, et al. J Clin Invest. 2023;133(18):e172156.
https://doi.org/10.1172/JCI172156.



THE EVOLVING LANDSCAPE
The expansion of the treatment arsenal calls for strategic sequencing

LOWEST 

H score category

HIGHEST 

H score category

Biomarkers of resistance

Bardia et al, JCO 2024

a trend was observed for 
improved OS across quartiles

Mutations in TROP2 and TOP1 genes 
associated with acquired (secondary) 

resistance to SG

0 300

Major phylogenetic branches of 

resistance (mutually-exclusive)

Biomarker analysis from the ASCENT trial



THE EVOLVING LANDSCAPE
The expansion of the treatment arsenal calls for strategic sequencing

SAME TARGET - HER2+ disease
T-DXd after T-DM1

Krop et al, SABCS 2022; André et al, Lancet Oncol 2023



TBCRC 064: TReatment of ADC-Refractory Breast CancEr

with Dato-DXd or T-DXd (TRADE DXd)
Ana Garrido-Castro DFCI

Registry Sequencing Study:
Laura Huppert UCSF

TBCRC 064: TReatment of ADC-Refractory Breast CancEr

with Dato-DXd or T-DXd (TRADE DXd)
Ana Garrido-Castro DFCI

Registry Sequencing Study:
Laura Huppert UCSF

TBCRC-064: TRADE DXd
Treatment of refractory BC with Dato-DXd or T-DXd

Garrido-Castro A, et al. DFCI



Cohorts 1 & 2: Enrollment Prior to ADC #1

Cohorts 3 & 4: Enrollment Prior to ADC #2 

T-DXd SG

SG T-DXd

- Allows for prospective 

assessment of ADC #1 and 

ADC #2 efficacy, including 
PRO data and collection of 

blood for translational 

endpoints

- Potential barrier: Patient not 

guaranteed to get ADC #2 
(e.g., example patient #3 

shown here)

- Allows for prospective 
assessment of ADC #2 

safety and efficacy, including 

PRO data and translational 

endpoints 

- Allows for retrospective 
safety and efficacy of ADC #1

SG T-DXd

SG Chemo #1

Cohort 1: HR+/HER2-
HER2 low   

~35 patients

Cohort 2: TNBC, HER2 

low
~25 patients 

Cohort 3: HR+/HER2-

~25 patients

Cohort 4: TNBC

~15 patients

Enrollm ent

Enrollm ent

T-DXd SG

Prospective assessm ent

Prospective 
assessm ent

Retrospective  
assessm ent

Patient 1

Patient  2

Patient 3

Patient 4
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Objectives/considerations:

Objectives/considerations:

• Minimum imaging: CT CAP Q12 wk
• PRO data collection
• Blood collection 
• Intervening therapies allowed

• Minimum imaging: CT CAP Q12 wk
• PRO data collection
• Blood collection 
• Intervening therapies allowed

Registry Sequencing Study:
Laura Huppert UCSF

Registry Sequencing Study

Huppert L, et al. UCSF.



THE EVOLVING LANDSCAPE: NEW TARGETS

Schlam et al, Critical reviews in Oncology



THE EVOLVING LANDSCAPE: NEW TARGETS

HER3
Patritumab Deruxtecan

Pistilli et al, ESMO 2024Krop et al, JCO 2023



THE EVOLVING LANDSCAPE
New generation-ADC

Modified from Schlam et al, Critical Reviews in Oncology 2023

Bispecific
ADC

ADC with 
dual payload

Immune-
modulating

ADC
Radionuclide drug

conjugate

E.g. zanidatamab zovodotin

targeting trastuzumab and 

pertuzumab HER2 binding

domains 

E.g. HER2-directed mAB with 

DNA cross-linking (PNU 

159682)+ tubulin

polymerization inhibitor

(MMFA) payloads

E.g. PD-L1 inhibitor + D18 

immunomodulator; 

HER2-targeted mAB 

conjugated with a toll-like 

receptor 7 agonist

E.g. HER2-directed mAB with DNA cross-linking (PNU 159682)+ 

tubulin polymerization inhibitor (MMFA) payloads



CONCLUSIONS

• ADCs have reshaped the treatment of metastatic breast cancer, across all 
subtypes

• Anti-HER2 and TROP2 ADCs dominate the current landscape

• Several ADC with novel targets are advancing in the experimental scenario

• New generation ADCs with innovative mechanisms are also emerging 
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