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Abstract: Since the approval of gemtuzumab ozogamicin, an antibody—drug conjugate (ADC) targeting
CD33 in 2000, 13 ADC drugs have been approved by the FDA. Although these drugs have clearly improved
the survival of patients with various types of advanced cancers, their significant toxicity has compromised
their therapeutic benefits. The adverse reactions of ADC drugs are complex and include on-target and off-
target toxicities, where the payload drug is a determining factor. Antibody and linker may also affect the
degree of toxicity. Combination therapy becomes an important strategy in anticancer treatment because of its
increased efficiency, but treatment-related adverse reactions also increase accordingly. This review
comprehensively analyzes the toxicity mechanisms of current ADC drugs and proposes various optimization
strategies, including but not limited to optimizing linker molecules, upgrading antibody design, and changing
drug administration strategies, to improve the overall safety profile of ADC drugs.
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Table 1 Information related to currently approved Thirteen ADCs

ADC Target Linker Loading Major toxicity Recommended dose Indications for use
Gemtuzumab CD33 Cleavable Calicheamicin Neutropenia, 3 mg/m’ AML
ozogamicin thrombocytopenia,
liver toxicity
Inotuzumab CD22 Cleavable Calicheamicin Neutropenia, 1.8 mg/m’, B-ALL
0zogamicin thrombocytopenia, every 3-4 weeks
liver toxicity
Brentuximab CD30 Cleavable MMAE Peripheral neuropathy, 1.8 mg/kg, HL, sALCL
vedotin neutropenia, anemia, every 3 weeks
skin toxicity
Polatuzumab CD79b Cleavable MMAE Peripheral neuropathy, 1.8 mg/kg, DLBCL
vedotin neutropenia, anemia, every 3 weeks
skin toxicity
Enfortumabvedotin Nectind Cleavable MMAE Peripheral neuropathy, 1.25mg/kg, Urothelial carcinoma
neutropenia, anemia, every 4 weeks
skin toxicity
Tisotumab Vedotin TF Cleavable MMAE Peripheral neuropathy, 2 mg/kg, Cervical cancer
neutropenia, anemia, every 3 weeks
skin toxicity
Belantamab BCMA Uncleavable MMAF Thrombocytopenia, 2.5 mg/kg, Multiple myeloma
mafodotin anemia, and ocular every 3 weeks
toxicity
Ado-Trastuzumab Her-2  Cleavable DMI1 Gastrointestinal 3.6 mg/kg, Her2+ Breast cancer
emtansine toxicity, fatigue, every 3 weeks
thrombocytopenia,
hepatotoxicity,
cardiotoxicity
Fam-trastuzumab  Her-2  Cleavable DXd Gastrointestinal 5.4 mg/kg (breast  Her2+ Breast cancer,
deruxtecan-nxki toxicity, fatigue, cancer), 6.4 mg/kg Her2-mutated NSCLC,
blood toxicity (gastric cancer), Her2+ gastric/
every 3 weeks gastroesophageal
junction adenocarcinoma
Mirvetuximab Folate Cleavable DM4 Neutropenia, anemia, 6 mg/kg, Epithelial cancer of the
soravtansine receptor peripheral neuropathy, every 3 weeks ovary, fallopian tube, or
alpha and ocular toxicity primary peritoneal cancer
(FRa)
Sacituzumab TROP-2 Cleavable = SN-38 Neutropenia, 10 mg/kg, mTNBC, Urothelial
govitecan gastrointestinal toxicity every 3 weeks carcinoma
Loncastuximab CD19 Cleavable PBD Peripheral neuropathy, 0.15 mg/kg, DLBCL
tesirine neutropenia, anemia, every 3 weeks
and skin toxicity
Disitamab vedotin Her-2  Cleavable =MMAE Peripheral neuropathy, 2.5 mg/kg, The integration of a

neutropenia, anemia,
and skin toxicity

every 2 weeks

stomach/stomach
esophagus adenocarcinoma,
breast cancer,

urothelial carcinoma

Notes: TF: tissue factor; AML: acute myeloid leukemia; B-ALL: B cell acute lymphoblastic leukemia; HL:

Hodgkin’s lymphoma; sALCL:

recurrence of systemic anaplastic large cell lymphoma; DLBCL: diffuse large B cell lymphoma; NSCLC: non-small-cell lung cancer; TNBC: triple-

negative breast cancer.
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