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The era of magic bulletsOutline

• ADC drug development in breast cancer

• ADCs targets with clinical approval

• HER2

• TROP2

• Challenges and opportunities 



The era of magic bulletsMagic bullets for treating cancer



The era of magic bulletsAntibody–drug conjugate (ADC) as modular component 



The era of magic bulletsMain characteristics of approved ADCs



Trastuzumab Emtansine (T-DM1)T-DM1



Trastuzumab Emtansine (T-DM1)T-DM1



Novel Antibody-Drug ConjugatesNovel conjugates



Novel Antibody-Drug ConjugatesSummary of Phase III clinical trials of novel ADCs in MBC 



Trastuzumab Deruxtecan (T-DXd) T-DXd



Trastuzumab Deruxtecan (T-DXd) T-DXd (DESTINY Breast 01)



Trastuzumab Deruxtecan (T-DXd) T-DXd (DESTINY Breast 03)



Trastuzumab Deruxtecan (T-DXd) T-DXd (J101)



Additional anti-HER2 ADCsOther active ADCs in HER2-low



DESTINY-Breast04: trial designDESTINY Breast 04



DESTINY-Breast04: populationDESTINY Breast 04 - Population



DESTINY-Breast04: OS in HR+ and in All patients DESTINY Breast 04 – PFS and OS (ESMO 2023 Update)

Overall Survival
All Patients

All Patients

Progression-Free Survival

Results from the 32-month median follow-up for DESTINY-Breast04 confirm the sustained clinically meaningful 

improvement for T-DXd vs TPC previously demonstrated in HER2-low (IHC 1+, IHC 2+/ISH−) mBC, regardless of HR status



Targeting Trop-2 with sacituzumab govitecanSacituzumab Govitecan

Goldenberg. Oncotarget. 2015;6:22496. Khoury. ASCO 2019. Abstr e14651. 
Ambrogi. PLoS One. 2014;9:e96993. Vidula. ASCO 2017. Abstr 1075. 
Sacituzumab govitecan PI. Tagawa. ASCO 2019. Abstr TPS3153. 
Bardia. JCO. 2017;35:2141. Goldenberg. MAbs. 2019;11:987. 
Sharkey. Clin Cancer Res. 2015;21:5131.

Humanized Anti-TROP2 Antibody
 Targets TROP2, an antigen expressed in 

many epithelial cancers
 Antibody type: hRS7 IgG1κ

SN-38 Payload Payload
(Topoisomerase I Inhibitor) 
 Delivers up to 136-fold 

more SN-38 to tumors 
than parent compound 
irinotecan

 Unique chemistry 
improves solubility, 
selectively delivers 
SN-38 to tumor
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Linker for SN-38
 High drug-to-

antibody ratio (7.6:1)
 pH-sensitive linker 

for rapid release of 
payload at or inside 
tumor

Bystander effect: In acidic tumor microenvironment, 
SN-38 is released from anti-TROP2 antibody, diffuses into 
neighboring cells



Targeting Trop-2 with sacituzumab govitecanPhase I/II IMMU-132-01 Trial of Sacituzumab Govitecan in TNBC

Bardia. NEJM. 2019;380:741.

Confirmed ORR = 33.3%  
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Led to the accelerated approval by the FDA on April 22, 2020, for 
patients with metastatic TNBC who received at least two prior 
therapies for metastatic disease. 



Targeting Trop-2 with sacituzumab govitecanPhase III ASCENT: 
Sacituzumab Govitecan vs CT in Relapsed/Refractory Metastatic TNBC



Targeting Trop-2 with sacituzumab govitecanASCENT: 
PFS and OS Among Patients w/o Brain Metastases (Final Analysis)



Targeting Trop-2 with sacituzumab govitecan
Is TROP2 Expression Associated With Outcomes?
An Analysis From ASCENT Study of Sacituzumab Govitecan



TROPiCS02 phase 3 trial
TROPiCS-02 trial: Expanding the benefit of Sacituzumab 
Govitecan to the HR+ disease



TROPiCS02 phase 3 trialTROPiCS02 - Population



TROPiCS02 phase 3 trial: improved PFSTROPiCS02 - PFS

Tolaney S. M. et al. ASCO Annual Meeting 2023



TROPiCS02 phase 3 trial: OS immatureTROPiCS02 - OS

Tolaney S. M. et al. ASCO Annual Meeting 2023



TROPiCS02 phase 3 trial: OS immatureTROPiCS02 – OS by Trop2 expression

Tolaney S. M. et al. ASCO Annual Meeting 2023



Refining the treatment algorithm for HR+ MBC

*PARP inhibitors can be considered in the first through third line setting for BRCAm patients  

Treatment of HR+ MBC with ADCs



Refining the treatment algorithm for HR+ MBCTreatment of mTNBC with ADCs 

* 1/3 of  all mTNBC

**PARP inhibitors can be considered in the first through third line setting for BRCAm patients  

AIFA restriction:

At least 2 lines of systemic therapy

If DFI<12 months after completion of 
(neo)adjuvant therapy, Sacituzumab can be 

prescribed as 2nd line



Refining the treatment algorithm for HR+ MBCRemaining challenges and opportunities



Optimizing the toxicity profile of ADCs



Refining the treatment algorithm for HR+ MBCRemaining challenges and opportunities



DESTINY-Breast06 may take T-DXd to the 1L and expand its use to 
some HER2-0 patients



Assuming DB06 reads out positive

HR+ mBC 
(except few “HER2-null”)

EXHAUST 
ENDOCRINE 
TREATMENT 
STRATEGIES

T-DXD
(DB06)

Dato-DXd
(TB01)

SG
(TROPiCS02)

Dato-DXd
(TB01)

SG
(TROPiCS02)



TOPO1 ADC sequencing dilemma



Novel Antibody-Drug Conjugates
DAISY trial: translational science like this needed to inform 
effective ADC development

65%  decreased HER2 tumor expression after 
resistance

Acquired genomic alterations in T-DXd-resistant 
tumors



Refining the treatment algorithm for HR+ MBCRemaining challenges and opportunities



What other target 
on the horizon?



The era of magic bulletsAntibody-drug conjugate (ADC) targets across solid tumors 



The era of magic bullets
Biomarkers needed because of future innovation: an avalanche 
of ADCs is coming



Novel Antibody-Drug ConjugatesExploring the next generation of antibody–drug conjugates

Bispecific ADC Probody–drug

conjugate

Immune-stimulating

antibody conjugate

Protein degrader–

antibody conjugate

Dual drug ADC



Take-Home Messages
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Take-Home Messages


