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Antibody-drug conjugates (ADCs) represent a significant advancement in precision oncology, offering a
targeted approach to cancer therapy. By combining the specificity of monoclonal antibodies with the potency
of cytotoxic drugs, ADCs aim to deliver chemotherapy directly to malignant cells while minimizing systemic
exposure and toxicity. This review explores the foundational principles and clinical development of ADCs,
particularly their impact on breast cancer management.

The Pivot: ADCs have evolved through multiple generations, demonstrating improved specificity, stability,
and efficacy in breast cancer treatment.

The Data: Third-generation ADCs, such as trastuzumab deruxtecan and sacituzumab govitecan, have
shown significant clinical benefits across HER2-positive, HER2-low, and triple-negative breast cancer
subtypes in landmark trials.

The Action: Clinicians should consider the expanding role of ADCs as pivotal therapies, understanding
their mechanisms and potential to overcome resistance in various breast cancer settings.

Targeted Cancer Therapy Evolves Through Precision M echanisms
The concept of a'magic bullet' for cancer, first proposed by Paul Ehrlich, hasfound amodern realization in antibody-drug

conjugates (ADCs)1. Breast cancer isthe most common cancer and the leading cause of cancer-related death in females
worldwide, driving the rapid development of these agents4. These biopharmaceutical agents are designed to selectively
deliver highly potent cytotoxic drugs to tumor cells, thereby enhancing therapeutic efficacy while reducing systemic
toxicity associated with conventional chemotherapy. ADCs are composed of 3 key elements. amonaoclonal antibody that
targets a specific tumor antigen, a cytotoxic payload that induces cell death, and alinker that connects the antibody to
the payload and ensures controlled releasel.

Upon binding to a tumor-specific antigen, the ADC-antigen complex isinternalized by the cell through endocytosis.
Within the lysosome, the linker degrades, liberating the cytotoxic payload. This payload then exerts its effect, typically
by inducing apoptosisl. The released payloads usually function by disrupting microtubules or targeting DNA, while
othersinhibit topoisomerase 16. One feature of some ADCs s the 'bystander effect,’ where the cytotoxic payload, once
released, can diffuse out of the target cell and kill neighboring tumor cells, even those with low antigen expression. This
effect isinfluenced by the properties of the linker and the permeability of the cytotoxic drugl. This bystander effect
amplifies the therapeutic impact of the drug regardless of target expression on adjacent cells6.

ART-2026-1200 - 08/26 1/4
https://thelifesciencefeed.com/oncology/antibody-drug-conjugates/antibody-drug-conjugates-the-evolving-role-in-breast-cancer-management



. . ONCOLOGY/ ANTIBODY-DRUG CONJUGATES
% Life Science Feed 27 August 2026

Thistargeted delivery mechanism does not establish a compl ete absence of systemic exposure. Efficacy and toxicity are
heavily influenced by the clearance of theintact ADC, the circulating free payload, or the payload-linker complex in the
bloodstream6. The current pharmacokinetic models do not fully predict which patients will experience severe off-target
toxicities based solely on receptor expression. The assumption that a targeted antibody prevents al collateral damage
fails when the linker degrades prematurely in circulation.

Cliniciansmust explain to patientsthat whilethese drugs act like guided missiles, they still carry traditional chemotherapy
side effects. The complexity of ADC pharmacokinetics requires careful monitoring of both efficacy and safety endpoints
to enable personalized dosing strategiest. You should watch for toxicities related to the specific payload class, such as
neuropathy for microtubule inhibitors or gastrointestinal issues for topoisomerase 1 inhibitors, rather than assuming the
antibody dictates the entire side effect profile.

Generational Advancements Refine ADC Efficacy and Safety
The development of ADCs has progressed through several generations, each bringing refinementsin bioengineering and

therapeutic efficacy. First-generation ADCs, like gemtuzumab ozogamicin, established the proof of concept but were
limited by high immunogenicity, poor selectivity, and variable drug-antibody ratiosl. These early iterations proved that
linking atoxin to an antibody was possible but exposed the need for more stable chemical bonds to prevent premature
drug release.

Second-generation ADCs, such as ado-trastuzumab emtansine (T-DM1), introduced more stable linkers and humanized
antibodies, improving pharmacokinetics, stability, and safety. Clinical trias, including EMILIA and HER2CLIMB-02,
demonstrated improved survival outcomes and reduced toxicity for T-DM 1 in HER2-positive breast cancer compared
to conventional chemotherapyl. 2 ADCs are now currently approved for the treatment of each breast cancer subtype,
including the HER2 targeted agents T-DM 1 and trastuzumab deruxtecan (T-DXd), along with the TROP2-targeted ADC
sacituzumab govitecan3.

Third-generation ADCsrepresent further advancements, incorporating site-specific conjugation, higher drug-to-antibody
ratios, and potent payloads capable of inducing bystander killing. Examples include trastuzumab deruxtecan and
sacituzumab govitecan. Landmark studies such as DESTINY-Breast03, DESTINY-Breast04, DESTINY-Breast06,
ASCENT, and TROPiCS-02 have positioned these agents as primary therapies across HER2-positive and HER2-low
disease, as well astriple-negative breast cancer subtypes, showcasing their broad applicability and significant clinical
benefitl. These agents expand treatment options for difficult subtypes by selectively killing cancer cells and reducing
toxicity to healthy tissues4.

These generational improvements do not establish a cure for advanced disease, nor do they eliminate the need for
traditional chemotherapy in al settings. Thetrial datarelies heavily on progression-free survival in heavily pretreated
populations, which does not automatically trandate to frontline curative intent for early-stage breast cancer. The rapid
expansion of ADC approvals means you must continuously update your knowledge base regarding traditional biomarker
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cutoffs. You must re-evaluate how these agents can be strategically sequenced to maximize patient outcomes before
resistance devel ops.

Resistance Demands Novel ADC Designs and Combinations
Resistance mechanisms remain a major challenge in ADC therapy despite recent clinical successes. These can include

antigen downregulation, overexpression of efflux pumps, impaired intracellular trafficking, and reduced payload
activationl. Resistance may also involve target expression and distribution, linker stability, ADC intratumor penetration,
and interaction with the tumor microenvironment5. But the modular design of ADCs allows for iterative optimization of
their antibody, linker, and payload components to potentially overcome these barriers.

Future developments are exploring bispecific ADCs that target multiple antigens, radiolabeled or immune-activating
conjugates, and masked ADCs engineered for selective activation within tumor microenvironments. These innovations
aim to further refine selectivity, potency, and therapeutic benefitl. Nearly 30 ADCsfor breast cancer are currently under
exploration to move targeted therapy forward2. Next-generation modalities are moving beyond HER2 and TROP2 to
target antigens like HERS3 and Nectin-4, while also evaluating dual payload and radionuclide drug conjugates3.

The sheer volume of pipeline agents does not establish clear sequencing algorithms or guarantee improved overall
survival. Current research lacks validated predictive biomarkers to help guide treatment selection and prevent resistance
before it occursb. The exploration of novel targets and combination therapies will be critical in advancing the field,

but this narrative review does not examine specific trial datain extensive detail or offer ameta-analysis of comparative
efficacy across all these emerging agentsl.

ADCs have fundamentally reshaped the treatment algorithms for breast cancer, offering new hope for patients across
various subtypes, including those with HER2-low and triple-negative disease where options were previously limited.
To improve future developments and broaden their therapeutic scope, you must consider adequate combinations with
other treatment classes, such as cytotoxic agents and immune-checkpoint inhibitors, alongside oral molecular-targeted
therapiesb. Understanding the specifics of each ADC isessential for patient selection and managing adverse events. The
continued evolution of ADCs suggests that these agents will play an even more prominent role in personalized cancer
medicine, necessitating ongoing education and adaptation in clinical practice.

EDITORIAL & Al STANDARDS
Al tools are used solely to structure and summarise evidence from peer-reviewed primary sources. No Al-generated conclusions appear in The
Life Science Feed without editor verification against the primary source.
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