


• ADC platform: components and mechanisms of action

• The beginning in gynecological oncology

• ADC related adverse events
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ADC: the beginning of a never ending story?

Tarantino P, et al; CA CANCER J CLIN 2022

Ehrlich’s magic bullet concept: delivering a toxic drug to tumour cells while sparing the others 



Structure and target of action of conventional ADCs

Dumontet C, et al; Nature Reviews Drug Discovery 2023

Three key elements:

- a monoclonal antibody (humanized
or fully human) that binds to an
antigen preferentially expressed on
the tumour cell surface (ensuring
specific binding to tumour cells);

- a covalent linker that ensures that
the payload is not prematurely
released in the blood but is released
within the tumour cell;

- a cytotoxic payload that will induce
tumour cell apoptosis.

Target:

cell-surface proteins that are higly exspressed on tumour cells but non on non-malignant cells

- Homogeneous target expression on tumour cells

- Rate of target turnover, internalization and lysosomal processing



Mechanism of action of conventional ADCs

Dumontet C, et al; Nature Reviews Drug Discovery 2023

Cytotoxic activity
• Binding to specific antigen;

Antibody engagement leads to ADC
complex internalization

• Most ADCs are processed and
antibody proportion degradated by
lysosomal.

• The payload is released in the
cytoplasm and takes its effect on
the cell, leading to cell death.

Bystander effect: 
menbrane-permeable payloads enter 
neighbouring cells regardless of target 
expression and can also kill these cells

Antitumour effects of Ab:
• enhancement of antitumour immunity 

though the induction of Ab-dependent 
cytotoxicity.

• Inhibition of oncogenic signaling 
pathways.



Most approved ADCs rely on an IgG1: long serum half-life, higher complement 
fixation (C1q binding) and high region γ receptor (FcγR) binding avidity.

Tarantino P, et al; CA CANCER J CLIN 2022; Drago JZ, et al; Nat Rev Clin Oncol 2021



• Antibody: most approved ADCs rely on an IgG1: long serum half-life, higher 
complement fixation (C1q binding) and high region γ receptor (FcγR) 
binding avidity.

• Reduced antigenicity (humanized or fully human).

Linker: the choice of a linker determines most of the ADC pharmacokinetic
properties as well as safety and efficacy profiles.
• cleavable: higher plasma instability but higher potential for payload release 

in the TME and transmembrane diffusion (bystander effect);
• non-cleavable: plasma stability, requires intracellular lysosomal 

degradation.

Tarantino P, et al; CA CANCER J CLIN 2022; Drago JZ, et al; Nat Rev Clin Oncol 2021



• Antibody: most approved ADCs rely on an IgG1: long serum half-life, higher 
complement fixation (C1q binding) and high region γ receptor (FcγR) 
binding avidity.

• Reduced antigenicity (humanized or fully human).

Linker: the choice of a linker determines most of the ADC pharmacokinetic
properties as well as safety and efficacy profiles.
• cleavable: higher plasma instability but higher potential for payload release 

in the TME and transmembrane diffusion (bystander effect);
• non-cleavable: plasma stability but requires lysosomal degradation, 

retention of charged payload and impact on cell permeability.

Payload: due to large dimension of mAb, their tissue penetration is limited
(only 0.1% of ADCs reaches cancer cells): potent cytotoxic agents (Auristatins, 
Maytansinoids, Calicheamicins, Camptothecins).
ADCs activity depends on the drug-antibody ratio: the average number of 
payload attached to each mAb.

Tarantino P, et al; CA CANCER J CLIN 2022; Drago JZ, et al; Nat Rev Clin Oncol 2021



Approved ADCs in Oncology

Tarantino P, et al; CA CANCER J CLIN 2022







Mirvetuximab Soravtansine: ongoing trial



NaPi2b sodium dependent phosphate transporter

Richardson et al, SGO 2022

• Anti NaPi2b ADC sodium dependent phosphate transporter;

• Broad expression in ovarian cancer and limited expression in healthy tissue (up to 80-90% epithelial OC);

• Upifitamab Rilsodotin is a first in class Dolaflexin ADC targeting NaPi2b with auristatineas cytotoxic payload.

UpRi PHASE 1 STUDY EXPANSION COHORT OVARIAN CANCER



Upifitamab Rilsodotin: ongoing trial



ADC in Cervical Cancer: Tisotumab Vedotin



GOG 3023/ENGOT CX6/INNOVATV 204

Coleman RL et al. ESMO 2020. Abstract LBA32.  Coleman RL. Lancet Oncol. 2021



Tisotumab Vedotin: ongoing trial

ENGOT CX12/GOG3057/ INNOVATV 301



ADC RELATED AE’S

The overall incidence of all‐grade TRAEs 

Tisotumab Vedotin: 96%
Mirvetuximab Soravtansine: 95.5%

The overall incidence of grade ≥3 TRAEs

Tisotumab Vedotin: 35.7%
Mirvetuximab Soravtansine: 25.1%

Zhu Y, et al; Cancer 2023



ADC RELATED AEs

Tarantino P, et al; Nat Rev Clin Oncol 2023

On target, off tumour AEs:

• Expression of the ADC target on non-
malignat cells;

• Interaction between Fc domain with Fc 
receptor expressed by immune cells.

Off target, off tumour AEs (unrelated to the 
antigen targeted, toxicity profile of the drug):

• Premature release of payload in the 
systemic circulation;

• Bystander effect;

• Non-specific enodocytosis (pinocytosis by 
macrophages in a variety o tissue);

• Payload-linker complex can react with 
serum albumin.



Tarantino P, et al; Nat Rev Clin Oncol 2023; Zhu Y, et al; Cancer 2023

Incidences of G≥3  AEs (%) MMAE DM4

Neutropenia (%) 37.0 23.9

Thromcytopenia (%) 28.8 22.6

Lymphopenia (%) 22.6 36.5

Febrile neutropenia (%) 17.1 -

Anemia (%) 15.3 -

WBC decrease (%) 11.2 -

ADC RELATED AEs

HEMATOLOGICAL AEs: Off target cytotoxic damage into 

hematopoietic stem cells of the bone marrow



Most common TRAEs with Tisotumab Vedotin: GOG3023/ENGOT CX6/INNOVAT 204

Coleman RL et al. ESMO 2020. Abstract LBA32.  Coleman RL. Lancet Oncol. 2021

Non-specific uptake 
(off-target)



Most common TRAEs with Mirvetuximab Soravtansine: MIRASOL trial

Pinocytosis/ 
passive diffusion 
(off-target)



Conclusions: ADCs a never ending story

• ADCs are now a recognized component of the anticancer armamentary;

• Despite their ideally targeted mechanism of action, most ADCs still conferm frequent and sometimes life-threatining 
toxicities;

• The awareness and the management of AEs are crucial for preventing and mitigating related toxicities;

• Challenges for the future:

• Increase tumor specificity→select the best.

• Better investigate mechanisms of toxicity and strategies to overcome it.

Thanks for your attention!


	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23

