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Common adverse effects of FDA-approved ADCs

Mohamed A. Gouda et al Cancer J 2022;28: 496–507)

En general son toxicidades conocidas
producidas por

NUEVOS fármacos



Zhu et al. Cancer. 2023;129:283–295 

Incidencia de 
AEs
(todos los 
grados) en >25% 
de pacientes



Zhu et al. Cancer. 2023;129:283–295 

Incidencia de 
AEs grado ≥3 



The delta-like protein 3 (DLL3)-targeted ADC rovalpituzumab Tesirin - SCLC less 
tolerable and to provide inferior overall survival compared to topotecan

The EGFR-targeted construct depatuxizumab mafodotinwas discontinued after 
the emergence of relevant toxicities plus no improvement in overall survival in 
glioblastoma

Some negative DATA



Z Fu. Signal Transduction and Targeted Therapy (2022) 

Estructura ADC



Structure and main toxicities of ADCs currently approved for patients with solid tumours

Optimizing the safety of antibody–drug conjugates for patients with solid tumours; Tarantino et al Nature Review Clin Onc 2023 https://doi.org/10.1038/s41571-023-00783-w

https://doi.org/10.1038/s41571-023-00783-w


•Después de la inyección
•ADC intacto (>90% de la composición)
•el fármaco no conjugado (fármaco-linker)
• el anticuerpo disociado.

•Desde la circulación, los ADCs se difunden progresivamente 
en los espacios intersticiales de los tejidos corporales, 
llegando finalmente a las células tumorales objetivo, con una 
fracción estimada de aproximadamente el 0.1% para los 
tumores sólidos.

CICLO 



Determinants of the toxicities of ADCs

Optimizing the safety of antibody–drug conjugates for patients with solid tumours; Tarantino et al Nature Review Clin Onc 2023 https://doi.org/10.1038/s41571-023-00783-w

https://doi.org/10.1038/s41571-023-00783-w


Target-independent toxicity
Off-target delivery of ADC payload
Off-target receptor-mediated uptake of ADC

On-target toxicity
Off-site, on-target

Nguyen T.D, et al. Cancers 2023

CLASIFICACIÓN DE LA TOXICIDAD SEGÚN EL 
MECANISMO



1. Dose-limiting toxicities (DLTs) are rarely driven by target expression in 

healthy tissues. 

2. ADCs with the same class of linker/payload typically share highly similar 

toxicity profiles, DLTs, and maximum tolerated doses (MTDs), regardless of

the antigen targeted and regardless of the extent of the antigen’s expression in 

healthy tissues

All eight MMAE ADCs with similar DLTs (severe bone marrow

toxicity, sepsis, and severe motor neuropathy). 

Saber, H. Regul. Toxicol. Pharmacol. 2015 

3. Grade 3/4 toxicities associated ADCs were consistent with their payload

class

TARGET-INDEPENDENT TOXICITY: OFF-TARGE, OFF-
SITE



Z Fu. Signal Transduction and Targeted Therapy (2022) 



OFF-TARGET DELIVERY OF ADC PAYLOAD

Plasma exposure to free payload relates, in part, to

premature deconjugation of the payload in the systemic

circulation (e.g., due to inadequate linker stability) 

Zhang et al. Drug Metab Dispos 2019;47:1146-1155 



OFF-TARGET DELIVERY OF ADC PAYLOAD

Zhang et al. Drug Metab Dispos 2019;47:1146-1155 

LINKERS
CLEAVABLE

NON-CLEAVABLE



Non-specific endocytosis of the intact ADC 
(hydrophobicity and charge)

HYDROPHOBICITY
proportional to the drug loading
(drug-to-antibody ratio, DAR) 

CHARGE
Positively charged molecules have
increased endocytic uptake
(negatively charged cell membranas) 

OFF-TARGET DELIVERY OF ADC PAYLOAD

Nguyen T.D, et al. Cancers 2023



Mahalingaiah, P.K. Pharmacol. Ther. 2019 



OFF-TARGET RECEPTOR-MEDIATED UPTAKE OF ADC

Interaction of the Fc domain with Fc receptors expressed

on immune cells --> Fc gamma receptor (FcγR) 

THROMBOCYTOPENIA AND T-DM1

• a target-independent toxicity

• platelets and platelet-forming megakaryocytes

(MKs) have no expression of HER-2

Z Fu. Signal Transduction and Targeted Therapy (2022) 



ADCs en cáncer de mama

1) Macrophages also exhibit a high expression

level of FcγRs

2) Alveolar macrophages express high amounts of

FcγR 

3) Respiratory alveoli exhibit a low expression of

HER2 

OFF-TARGET RECEPTOR-MEDIATED UPTAKE OF ADC

Investigations with engineered ADCs with ablated FcγR binding

might help to define the role of FcγR in ADC-induced ILD

Z Fu. Signal Transduction and Targeted Therapy (2022) 

3 FACTS

Interstitial lung disease (ILD)/pneumonitis



OFF-SITE, ON-TARGET

ADCs producing toxicity that is not typically associated with their payload

may be suggestive of an on-target mechanism

40% of patients treated with enfortumab vedotin experience

dysgeusia: 

→ expression of the ADC target (nectin-4) in the salivary glands

Trastuzumab-based ADC: ILD, cardiac toxicity

Nguyen T.D, et al. Cancers 2023

DESTINY-Breast03 study

Any grade Grade ≥3

LVEF decrease 2.7% 0%



TOXICIDAD GASTROINTESTINAL: NÁUSEAS Y VÓMITOS

TRASTUZUMAB
-DERUXTECAN

Adverse reactions in a pooled analysis of DESTINY-Breast01 and DS8201-A-J101.



TOXICIDAD GASTROINTESTINAL: NÁUSEAS Y VÓMITOS

SACITUZUMAB-
GOVITECAN

Bardia A, et al. Sacituzumab Govitecan in Metastatic Triple-Negative Breast Cancer. N Engl J Med. 2021;384(16):1529–1541.

Resumen de las reacciones adversas relacionadas con el tratamiento en la población de seguridad del estudio ASCENT



TOXICIDAD GASTROINTESTINAL: NÁUSEAS Y VÓMITOS

1. NCCN Guidelines Version 1.2023 Antiemesis
Adverse reactions in a pooled analysis of DESTINY-Breast01 and DS8201-A-J101.

NCCN Guidelines Version 1.2023 Antiemesis



TOXICIDAD GASTROINTESTINAL: DIARREA

TRASTUZUMAB
-DERUXTECAN



TOXICIDAD GASTROINTESTINAL: DIARREA

La mayoría de los casos de 
diarrea ocurren en los 2 
primeros ciclos y duran <7 
días

SACITUZUMAB-
GOVITECAN



TOXICIDAD GASTROINTESTINAL: DIARREA

Bossi P et al. Ann Oncol. 2018;29(4):iv216-iv142. 

SN-38

DERIVADOS DE CAMPTOTECINA

¿Distinta incidencia de diarrea?



FARMACOGENÓMICA UGT1A1

RS Nelson. Cancers 2021



FARMACOGENÓMICA UGT1A1

HS Rugo. NPJ Breast Cancer (2022) 



Zhu et al. Cancer. 2023;129:283–295 

Treatment‐related adverse events of antibody–drug
conjugates in clinical trials: A systematic review and 
meta‐analysis



ADCs en cáncer de mama

NEUMONITIS/ENF. PULMONAR INTERSTICIAL

P. Tarantino. JAMA Oncol 2021

A) ERBB2-dependent uptake of the ADC

B) ERBB2-independent uptake of the ADC in intra-alveolar

immune cells. 

C) Bystander killing by free payload released from

targeted cancer cells. 

D) Deconjugated payload circulating in the bloodstream. 



Strategies being tested to potentially optimize the safety of ADCs

Optimizing the safety of antibody–drug conjugates for patients with solid tumours; Tarantino et al Nature Review Clin Onc 2023 https://doi.org/10.1038/s41571-023-00783-w

https://doi.org/10.1038/s41571-023-00783-w


Gu Yilin et al., Bispecific antibody drug conjugates: Making 1þ1>2, Acta Pharmaceutica Sinica B, https://doi.org/10.1016/ j.apsb.2024.01.009

https://doi.org/10.1016/






CONCLUSIONES

• ADCs son fármacos con nuevo mecanismo de acción y nueva 

farmacodinámica, con toxicidades “ya conocidas”…y otras nuevas

• Algunas de las toxicidades son debidas al anticuerpo (on-target) y otras 

atribuibles directamente al payload (off-target)

• La toxicidad gastrointestinal (náuseas, vómitos y diarrea) y la 

hematológica (neutropenia) son los AE más frecuentes

• Muchos de los AEs producidos son por mecanismos desconocidos



El hombre sabio 
teme al peligro y se 
prepara para ello; el 
insensato va a 
ciegas y sufre las 
consecuencias





¡Gracias!
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