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How chemotherapy works ?



Structure of ADC

Chau et al, Lancet, 2019



Mecanism of action

Chau et al, Lancet, 

2019



The antibody

Antibody :
high affinity, avidity for antigen; 

optimal PK (long half-life)

Limited immunogenicity

Internalized

Tumor antigen : 
abundant in tumors, low expression in normal tissues

internalized upon ADC binding



The cytotoxic drug

1) High cytotoxicity

2) Good water solubility

3) Low sensitivity to multi drug resistant proteins

2 categories : microtubule inhibitors and DNA 

alkylating agent



The linker

Non cleavable linker Cleavable linker

* Need a complete lysosomal proteolytic 

degradation of the antibody to release the 

payload

* Increased plasma stability, which can improve 

the therapeutic index

* Stable in the blood circulation for a long period 

of time

* Use 3 mecanisms to release the payload : 1) 

protease sensitivity, 2) pH sensitivity, and 3) 

glutathione sensitivity.

* By stander effect



By-stander effect

Staudacher, BJC, 2017



History of the ADC



ADC FDA-approval

ADC Time Antigen Linker
Cytotoxic payload

 mecanism
Approved disease

Gemtuzumab ozogamicin 2000 / 2017 CD33 Cleavable acid-labile linker DNA-damaging agent AML

Brentuximab vedotin 2011 CD30 Cleavable protease linker Microtubule-targeting agent HL, NHL

Inotuzumab ozogamicin 2017 CD22 Cleavable acid linker DNA-damaging agent ALL

Polatuzumab vedotin 2019 CD79b Cleavable protease linker Microtubule-targeting agent DLBCL

Belantamab mafodotin 2020 BCMA Non cleavable linker Microtubule-targeting agent MM

Ado-trastuzumab emtansine 2013 HER2 Non cleavable linker Microtubule-targeting agent Breast cancer

trastuzumab deruxtecan 2019 HER2 Cleavable tetrapeptide-based linkerDNA-damaging agent Breast cancer

Sacituzumab Govitecan 2020 Trop-2 Cleavable pH-sensitive linker DNA-damaging agent Breast cancer

Enfortumab Vedotin 2019 Nectin-4 Cleavable protease linker Microtubule-targeting agent Urothelial carcinoma

Hematologic malignancy

Solid tumor



TARGETING HER2 WITH ADC



Ado-Trastuzumab Emtansine (T-DM1)

Slide credit: clinicaloptions.comLewis Phillips et al. Cancer Res. 2008;68:9280.

 Tumor antigen: HER2

 Antibody: monoclonal antibody 
trastuzumab

 Linker: systemically stable 
thioether, no cleavable

 Cytotoxic drug payload: DM1, a 
highly potent tubulin destabilizer

 Drug-antibody ratio of ~ 3.5

Trastuzumab 
(HER2-targeted 

mAb)

Cytotoxic agent: 
DM1

Thioether linker

http://www.clinicaloptions.com/


Ado-Trastuzumab Emtansine (T-DM1)



Ado-Trastuzumab Emtansine (T-DM1)



Trastuzumab Deruxtecan (DS-8201a)

Slide credit: clinicaloptions.comNakada. Chem Pharm Bull (Tokyo). 2019;67:173. Trail. Pharmacol Ther. 2018;181:126. Ogitani. Cancer Sci. 2016;107:1039.

Humanized anti-HER2 IgG1 mAb 
with same AA sequence as 

trastuzumab

Tetrapeptide-based cleavable linker

Cysteine residue

Drug/linker

Topoisomerase I inhibitor (DXd) payload
(exatecan derivative)
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 Tumor antigen: HER2

 Antibody: humanized anti-
HER2 IgG1 monoclonal 
antibody 

 Linker: Cleavable linker –
Bystander killing effect

 Cytotoxic drug payload:
Exatecan derivative Dxd
(topoisomerase I inhibitor), 
short systemic half-life

 Drug-antibody ratio of ~ 8

 Toxicity : pneumonitis

http://www.clinicaloptions.com/


Trastuzumab Deruxtecan (DS-8201a)

Destiny-breast 01 study : phase II



Trastuzumab Deruxtecan (DS-8201a)

Destiny-breast 01 study

Recently actualised, SABCS 2020 – Modi S et al, abstr 1190

Median follow-up : 20,5 months

ORR (IC 95), % = 61 (54 – 68,5)



Trastuzumab Deruxtecan (DS-8201a)

Destiny-breast 03 study : phase III

ESMO 2021. Cortes J et al. Abstr LBA1



Trastuzumab Deruxtecan (DS-8201a)

Destiny-breast 03 study : phase III

ESMO 2021. Cortes J et al. Abstr LBA1



Trastuzumab Deruxtecan (DS-8201a)

Destiny-breast 03 study : phase III

ESMO 2021. Cortes J et al. Abstr LBA1



Trastuzumab Deruxtecan (DS-8201a)

Destiny-breast 03 study : phase III

ESMO 2021. Cortes J et al. Abstr LBA1



Trastuzumab Deruxtecan (DS-8201a)

Destiny-breast 03 study : phase III

ESMO 2021. Cortes J et al. Abstr LBA1



Trastuzumab Deruxtecan (DS-8201a)

Conclusion / Perspective

T-DXd is the new standard of care for 2L HER-2 positive breast cancer

Trial in progress : Destiny Breast 04 : phase III (by-stander effect)

Patients with HER2+, 
unresectable and/or 

metastatic BC; at least third 
line; progression on prior 

HER2-targeted agents 
including T-DM1; no prior 

capecitabine; no CNS 
metastases

(Planned N = 600)

Trastuzumab Deruxtecan 5.4 mg/kg IV Q3W
(planned n = 400)

Investigator’s Choice of Trastuzumab/Cape
or Lapatinib/Cape
(Planned n = 200)

 Primary endpoint: PFS (RECIST v 1.1 by BICR)



Targeting HER2 with ADC

Destiny Lung 01 : ph II (HER2 mutant NSCLC)

91 pts. ORR = 55%, Median duration of response =  9,3 months

Trials in gastric cancer and CRC

Others ADC targeting HER2 in developpement :

Trastuzumab Duocarmazine (SYD985)
Phase I study : ORR 33% - ocular toxicity

Phase III study TULIP in progress

Bob, NEJM, 2021



Perspectives

Optimising the ADC can lead to increase their efficacy

Structure 



Perspectives

Optimising the ADC can lead to increase their efficacy

Payload :



Perspectives

Optimising the ADC can lead to increase their efficacy

Target : patritumab deruxtecan (HER3)



Perspectives



Perspectives

Optimising the ADC can lead to increase their efficacy

Association, specially with checkpoint inhibitors



Conclusion

ADC is a new class of anticancer drug
High response in « antigen expressing tumors »

Structure of ADC : Antibody, linker and payload

Impressive results in clinical practice

Several drugs in development


