Cancer Biol Med 2026. doi: 10.20892/j.issn.2095-3941.2026.0277

PERSPECTIVE

OPEN aACCESS

The conditional promise of dual-epitope HER2 antibody-drug

conjugates in breast cancer

Ruoqing Wang'?*, Shuhao Jiang'%*, Qun Zhang'?, Junjie Li'?

'Department of Breast Surgery, Key Laboratory of Breast Cancer in Shanghai, Fudan University Shanghai Cancer Center,
Shanghai 200032, China; 2Department of Oncology, Shanghai Medical College, Fudan University, Shanghai 200032, China

In the landscape of neoadjuvant therapy for breast cancer,
achieving a pathologic complete response (pCR) to improve
long-term survival remains the paramount clinical objective!.
Although traditional dual human epidermal growth factor
receptor 2 (HER2)-targeted therapies combined with chemo-
therapy have improved pCR rates in HER2-positive breast
cancer?, their associated systemic toxicities and current effi-
cacy plateaus have compelled researchers to seek more precise
alternative strategies.

Antibody-drug conjugates (ADCs) have transformed the
treatment of advanced HER2-positive and HER2-low breast
cancer and are now being actively explored in earlier stages of
disease. The architecture of an ADC comprises three core com-
ponents: a specific monoclonal antibody, a stable linker, and a
cytotoxic payload®*. Its mechanism of action involves four coor-
dinated steps: recognition and binding to tumor surface antigens;
internalization via receptor-mediated endocytosis; intracellular
lysosomal trafficking and degradation; and linker cleavage to
release the payload, thereby inducing apoptosis in the target cell®.

Traditional single-epitope HER2 ADCs, such as ado-
trastuzumab emtansine (T-DM1) and trastuzumab deruxte-
can (T-DXd), have achieved notable clinical success in both
the salvage setting for advanced disease and the adjuvant
setting for high-risk patients®’. Despite the success of sin-
gle-epitope HER2 ADCs, resistance, heterogeneous HER2
expression, variable internalization, and treatment-related
toxicities remain important challenges.

To overcome the efficacy and resistance bottlenecks of tra-
ditional ADCs, dual-epitope (or biparatopic) HER2 ADCs
have emerged as a novel molecular architecture. These
agents, distinct from conventional ADCs, are engineered to

*These authors contributed equally to this work.

Correspondence to: Junjie Li

E-mail: lijunjie_ronaldo@hotmail.com

ORCID ID: https://orcid.org/0009-0006-9761-0121

Received April 3, 2026; accepted June 9, 2026;

published online July 13, 2026.

Available at www.cancerbiomed.org

©2026 The Authors. Creative Commons Attribution-NonCommercial
4.0 International License (CC BY-NC 4.0)

simultaneously target two non-overlapping epitopes, such as
extracellular domain 2 (ECD2) and extracellular domain 4
(ECD4) of HER2 on a single molecular scaffold, to alter recep-
tor spatial conformation and biophysical dynamics®. This
Perspective reviews the mechanistic rationale and early clinical
evidence for dual-epitope HER2 ADCs in breast cancer, paying
particular attention to their potential translation into neoadju-
vant therapy.

Mechanistic rationale: the promise
and limits of dual-epitope engagement

Resistance to single-epitope ADCs primarily arises from
target antigen downregulation and aberrant vesicular traf-
ficking’. Concurrently, dysregulated endocytosis, such as
impaired lysosomal degradation or active receptor recycling
pathways, decreases the intracellular release of the pay-
load. Single-epitope ADCs heavily rely on the spontaneous
endocytosis of high-abundance HER2 on the tumor sur-
face; diminished antigen density or stagnant internalization
dynamics compromise their efficacy. Therefore, a molecular
design capable of actively breaching the receptor internaliza-
tion threshold is required.

Bispecific ADCs use dual-target or dual-epitope antibodies
to enhance binding affinity and address target heterogeneity;
they have stable, cleavable linkers to ensure precise intralys-
osomal release; and incorporate topoisomerase I inhibitors
(TOP1i) with bystander effects to replace traditional micro-
tubule inhibitors, thereby widening the therapeutic window.
Within this landscape, distinguishing between “dual-tar-
get” (targeting two different proteins) and “dual-epitope” (or
biparatopic, simultaneously targeting two non-overlapping
domains on the same protein) is crucial. For example, in
current dual-epitope HER2 ADCs, the antibody backbone
concurrently binds the extracellular domains ECD2 (the per-
tuzumab-binding site) and ECD4 (the trastuzumab-binding
site) of HER2810,

The two binding arms of the antibody trans-bind to ECD2
and ECD4 on adjacent HER2 receptors, and subsequently
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induce high-order receptor clustering on the cell membrane®.
This spatial reconfiguration alters the distributional state of the
receptors and promotes the formation of stable cross-linked
complexes, thus enhancing receptor-mediated endocytosis.
This clustered state improves endocytic efficiency and skews
the trafficking of receptor complexes toward the lysosomal
pathway rather than recycling back to the plasma membrane!!.
Within lysosomes, the ADC undergoes proteolytic cleavage
and release of the cytotoxic payload, thereby resulting in direct
tumor cell death while affecting adjacent tumor cells via the
bystander effect (Figure 1)°. The ability of dual-epitope ADCs
to mitigate resistance mechanisms might therefore lie in cou-
pling receptor clustering with altered intracellular trafficking.
By promoting active internalization and lysosomal routing, this
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design has potential to increase payload release in tumors with
diminished or heterogeneous HER2 expression, while partially
addressing resistance associated with impaired endocytosis or
receptor recycling.

Overall, dual-epitope HER2 binding has potential to pro-
mote receptor clustering and alter intracellular trafficking,
thereby providing a mechanistic rationale for improving ADC
internalization and payload delivery. However, these effects
are unlikely to be uniform across agents and tumor contexts,
because they depend on antibody geometry, HER2 expression
heterogeneity, linker stability, conjugation strategy, payload
properties, and drug-to-antibody ratio (DAR). Importantly,
receptor clustering increases the opportunity for ADC inter-
nalization, but the amount of cytotoxic drug delivered by each

Dual-epitope HER2 ADC

A. Biparatopic binding
ECD4 A7 N\\

=

B. Receptor clustering * HER2 el
spatia
i E%' reorganization

N

C. Reduced recycling ! *

T~

Trans-binding

Preferential
lysosomal trafficking

D. Enhanced payload delivery ©

Ay e

DNA damage

e o ®
E. Enhanced bystander effect,
) )
® ¢ @ o
° o @
e o

Figure 1 Conceptual schematic of HER2 receptor engagement and trafficking by single-epitope and dual-epitope ADCs. In single-epitope
HER2 ADCs, (A) monomeric binding is followed by (B) variable internalization, (C) potential receptor recycling, (D) trafficking-dependent
payload delivery, and (E) payload-dependent cytotoxic effects. In dual-epitope HER2 ADCs, (A) biparatopic binding may promote (B) receptor

clustering, (C) decreased receptor recycling and preferential lysosomal trafficking, (D) enhanced payload delivery, and (E) potential bystander

effects. Created with BioRender.com (www.biorender.com). ADC, antibody-drug conjugate; HER2, human epidermal growth factor receptor 2;

ECD2, extracellular domain 2; ECD4, extracellular domain 4.
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internalized receptor complex is further influenced by DAR
and linker-payload stability. Site-specific glycan conjugation,
as exemplified by JSKN003, might improve ADC homogene-
ity and hydrophilicity, thereby resulting in lower aggregation
risk than that with less site-controlled conjugation approaches.
TOP1i payloads might also broaden cytotoxic activity by induc-
ing DNA damage and enabling bystander killing. Therefore,
the DAR 4 design of JSKN003 and DAR 6 design of TQB2102
should be interpreted in the broader context of ADC therapeu-
tic index optimization. Compared with high-DAR platforms
such as T-DXd (DAR 8), lower or intermediate DAR designs
might have lower hydrophobicity, aggregation risk, clearance,
and systemic toxicity, while preserving sufficient payload
delivery through receptor-clustering-driven internalization.

Clinical evidence: balancing efficacy
and safety

Clinical evidence for dual-epitope HER2 ADCs remains het-
erogeneous across agents and disease settings. Most avail-
able data were generated in advanced or metastatic cohorts,
whereas direct neoadjuvant evidence is currently limited and
comes primarily from TQB2102. Early studies, nevertheless,
have provided useful information on how antibody format,
linker-payload design, DAR, and payload class influence effi-
cacy and safety. The four representative agents and their core
clinical evidence are summarized in Table 1.

ZW49: proof-of-concept limited by ocular
toxicity

ZW49 is a dual-epitope ADC targeting ECD2 and ECD4 of
HER2. It uses a protease-cleavable linker to site-specifically
conjugate a microtubule inhibitor (N-acyl sulfonamide aurista-
tin) to the antibody, with an average DAR of approximately 2.

In a phase I clinical trial (NCT03821233) in patients with
HER2-positive advanced solid tumors, the objective response
rate (ORR) in the 2.5 mg/kg recommended dose cohort
reached 31%, and the disease control rate (DCR) was 72%!2.
No interstitial lung disease (ILD) or treatment-related deaths
were observed. However, ocular toxicity, including grade >2
keratitis and blurred vision, emerged as a clinically relevant
dose-limiting toxicity. Therefore, the absence of ILD does not
necessarily translate into a broad therapeutic window for cura-
tive-intent development.

The clinical development of ZW49 has been discontinued
because of an unfavorable benefit-risk profile. Although this
agent provided an early proof of concept for biparatopic HER2
engagement, its auristatin-based payload was associated with
ocular toxicity, and its relatively low DAR (~2) might have lim-
ited payload delivery. Therefore, dual-epitope binding alone
is insufficient to ensure clinical success without an optimized
linker-payload system and tolerability profile.
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MEDI4276: potent payload offset by a narrow
therapeutic window

MEDI4276 is a biparatopic tetravalent ADC targeting HER2
ECD2 and ECDA4. 1t site-specifically conjugates a microtubule
inhibitor, tubulysin, via a maleimidocaproyl linker to the anti-
body, thus yielding an average DAR of approximately 4.

In a phase I clinical trial (NCT02576548) enrolling patients
with HER2-positive advanced breast and gastric cancers,
the ORR among 32 patients with breast cancer was 9.4%!3.
Notably, the three patients who achieved an objective response
had previously developed resistance to trastuzumab, pertu-
zumab, and T-DM1. However, the drug exhibited intolerable
toxicity at doses greater than 0.3 mg/kg. At the 0.9 mg/kg dose,
dose-limiting toxicity (DLT) characterized by grade 3 eleva-
tions in liver function metrics emerged, among which elevated
aspartate aminotransferase (AST) was most prevalent. This
hepatotoxicity might reflect not only tubulysin potency but
also linker-related instability and premature payload expo-
sure, thereby underscoring the importance of linker chemistry
in determining systemic tolerability.

MEDI4276 was discontinued because of a narrow ther-
apeutic window and dose-limiting hepatotoxicity. The low
maximum tolerated dose limited target saturation, and con-
tributed to high clearance and a short half-life. Together, these
data illustrate how a potent microtubule-disrupting payload
and suboptimal systemic tolerability can offset the theoretical
advantages of biparatopic receptor engagement.

JSKNO003: TOP1i-based design with
manageable safety profile

JSKNO003, a dual-epitope HER2-targeting ADC, uses site-
specific glycan conjugation technology to attach a TOP1i via
a dibenzocyclooctyne tetrapeptide linker, thus resulting in
an average DAR of approximately 4.

In a phase I clinical study (NCT05494918) in pretreated
patients with advanced solid tumors, preliminary data have
suggested that JSKN003 has a manageable safety profile'*. The
ORR and DCR for the entire cohort were 50.0% and 90.6%,
respectively. Within the breast cancer cohort, the ORR for
HER2-positive patients was 80.0% (4/5), whereas the HER2-
low population achieved an ORR of 40.0% (4/10). Treatment-
related adverse events (TRAEs) occurred in 27 patients (84.4%),
and grade 3 TRAEs occurred in 2 patients (6.3%); diarrhea and
nausea were the most common TRAEs and were grade 1-2.
Within the dose-escalation range up to 8.4 mg/kg, no DLTs were
observed. Only one case of grade 2 ILD was reported in the entire
cohort, although longer follow-up and larger randomized data-
sets are required to define the true incidence of rare toxicities.

JSKNO003 has advanced to two phase Il trials: NCT06846437,
conducting a head-to-head comparison with T-DM1 in
HER2-positive advanced breast cancer, and NCT06079983,



Wang et al. Conditional promise of dual-epitope HER2 ADCs

1208

‘Ajsnoined pajaidiaul

3( p|noys suostiedwod [eli}-SS0JD PaledIpul SIaYMm S}aselep paiodal-adualajuod Jo ‘'SHoYod Palds|as ‘salpnis aseyd-AlJes wouy paALIap aJe elep Alajes pue Adedyya [ediul)d "9sop
pa1eJ9|0} Wnwixew ‘LA ‘i Ulewop Jejnjj@delixe ‘y@d3 ‘g ulewop Jejnjjadeaixa ‘g@d3 (Ansiwayd uonebnfuod oiydads-a11s) aukipoodAdozuagip ‘0dgq@ Hodgiyul | asesawosiodoy
ILdOL ‘JUBAS BSIaApe pale|ai-juswieal) ‘Jyy ] ‘@suodsas aysjdwod d16ojoyied [eyoy YHdi ‘esuodsas a3a|dwod d1b6ojoyied "YHd ![eAlnins |[e1ano ‘SO ‘@1ed asuodsal aaidalqo
"IYO ‘@seasip Bunj [eiyisiaul ‘gl {|BAIAINS 9914-1UBAS ‘S4T ‘AMDIXO} Buiiwi|-asop ‘[ 7Q ‘@1ed [011U0D aseasip ‘YO ‘olrel Apoqiue-01-bnip “Yyq ‘2rebnluod Bnip-Apogiue DQy

Ll

9L

alnjewwi SO
/S43 ‘uosuedwod

(19oueDd 3SEBUQ

2oUdpIdUI
@1l mo| 'syiesp
paje|ai-Juswiesl}
OU ‘%8 0€-%L€C
SIVYL €< spel

syuaned Jo %Ly
ul s3vyl €< opelb
!SJUaAS 71 ON

spoyod
3]pA>-asop ssoude
%6'9.~%. LS ¥Dd}

SOAV 49410 yim
pa1ea.y Ajsnoinaid
syuaned ul % iy
YHM ‘%°€S 4H0

15/861901ON

'z @seyd ‘Adesayy
juean(peoau
anisod-zy3H

¢06SL1901ON
‘ql oseyd 4adued

158919 MO|-2YIH

peay-o3-peay pacueape  di6ojojeWSY BIdM $ad3/2ad3
ou /|| aseyd MO|-2¢3H) s3vYl €< opeib syuaned pajeasy 96%5€/S01DN Bunsbiey
Alulew acuapin®  /0919S901DN  Ulew !s|7g ou ‘ail Aisnoinaid g9 ‘| aseyd ‘siowny Ul oav 2yiH
¢, lueAnfpeoau 1da1iq 111 9seyd zopeibasedoaup  Buowe %7 L YYO p1|0S padueApy 9 11dOL 9|qenedp-awAzuy adoudes-leng  z0L29DL
syasejep Jabue| Jayul| spndadesa
pasu sanIdIxo) aJed %007 44O MO|-2d3IH 0dgd  ¥AdD3/2dd3
‘s|dwes Jadued  £866/0901DN  siudned Jo %E9g Ul %008 YYO J3dUEed 8L6¥67S0LON I ‘uopebnfuod Bunebiey
Isealq pauWI| !Z€¥9¥8901ON  SIVYL € apelb (g7 iseauq aanisod-gy3H  dseyd ‘siowny pijos uedA|b 2oQVv ¢d3iH
»  ‘elep aseyd-Ape3 111 9seyd Zopeibased auQ  ‘90°0S YYO [[BISAQ padUBApE Palealidid % 11dOL oiypads-ays  adouds-leng  OONMSS
o4l|-}/ey Hoys Aypixojoleday 8759/G20LON I ¥Ad>3/¢adc3
/acuesea)d ybiy Buniwi-asop J9oued aseyd aoued duiseb uonebnfuod bunabiey
‘LN MO| ‘MopuUIM ‘uonensd  isealq yym syuaized /isealq pasueape 13109ds-a}s Uaxjul| DAy 2YIH
¢, dnnadelsyi molleN  panunuodsig 1SV € @pein Buowe %6 Y40 ansod-zyIH ¥ uisAingn]  |Aoidedopiwisiely adoyds-eng 97zvIAIN
UoISIA
pa.in|q/siiies Hoyos €€¢1Z8E0LON ¥a>3/2d>3
9|iy04d su-uyausq 2< opesb 'syieap  950p papuswWOdBl ‘| aseyd !siowny unejsune uonebnfuod bunabiey
d|qeJonejun "Yyqa pajejaJ-juswiiealy 63/6w gz 18 %2/ pl1jos padueape aplweuoyns di1dads-ays Layul| oAy 2y¥IH
2 Mol 'QydIx0) JeiNdDO  pPanunuUodsiq Jo @71 oN ¥DA ‘%LE YYO aAINS0d-2yIH 2 |[Aoe-N 9|genesjp-asesiold odouds-jeng 67MZ
ERVEIETEN| uole}wI snyels Ayojes Aoeoyy3 |euy [eand ¥Yva peojAed IuI] 1obuel Juaby

sDAV 2y¥3H adoida-jenp aaizeIuasaIdal Jo MIAIBAQ | d]qeL



Cancer Biol Med Vol 23, No 9 September 2026

targeting the HER2-low population against physician’s choice
chemotherapy.

TQB2102: direct neoadjuvant evidence with
encouraging tpCR signals

TQB2102 is a recombinant humanized anti-HER2 dual-
epitope ADC that simultaneously targets ECD2 and ECDA4. It
uses an enzyme-cleavable linker to conjugate a TOP1i payload
to the antibody, and it achieves a precisely controlled DAR of
6. Among the agents reviewed herein, TQB2102 currently has
the most direct evidence supporting the exploration of dual-
epitope HER2 ADCs in the neoadjuvant setting.

Inaphase 1 trial for advanced solid tumors (NCT05735496),
the overall ORR among 165 previously treated patients was
41.2%">. Among ten patients with HER2-positive metastatic
breast cancer with brain metastases, seven achieved a par-
tial response, and one achieved a complete response in brain
lesions. No DLTs were observed, and only one case of mild
(grade 2) ILD was reported.

In a phase 1b trial (NCT06115902), the ORR in the HER2-
low breast cancer cohort was 53.4% (39/73), and the 7.5 mg/
kg group achieved an ORR of 58.3%!6. Among patients with
refractory cases previously treated with other ADCs, the
ORR remained clinically meaningful, at 44.4%. This cohort
reported no ILD events, and primary toxicities were limited to
manageable hematologic events and gastrointestinal reactions.

On the basis of these advanced-disease signals, TQB2102
has been further explored in the neoadjuvant setting. In a
phase II trial (NCT06198751) evaluating the neoadjuvant
treatment of early-stage HER2-positive breast cancer, 104
patients demonstrated favorable total pathologic complete
response (tpCR) rates!”. The rates were 57.7% for the 6.0 mg/
kg (6 cycles) group, and peaked at 76.9% for the 6.0 mg/kg (8
cycles) group, 61.5% for the 7.5 mg/kg (6 cycles) group, and
69.2% for the 7.5 mg/kg (8 cycles) group. The incidence of
grade >3 TRAEs ranged from 23.1% to 30.8%, and no treat-
ment-related deaths occurred. However, these pCR/tpCR
findings should be interpreted cautiously, because survival
endpoints, including event-free survival (EFS) and overall
survival (OS), remain immature.

TQB2102 has also entered phase III evaluation in HER2-
low advanced breast cancer (NCT06561607). Its DAR 6 design
and TOPIi payload support continued investigation, but its
role in chemotherapy-sparing neoadjuvant strategies remains
investigational and requires randomized comparison with
contemporary HER2-directed regimens.

TQB2102 in the neoadjuvant landscape:
comparison with contemporary HER2-
directed strategies

The tpCR signal observed with TQB2102 should be inter-
preted within a rapidly evolving neoadjuvant ADC landscape.
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DESTINY-Breast11 reported pCR rates of 67.3% with T-DXd
followed by paclitaxel, trastuzumab, and pertuzumab (T-DXd-
THP) and 56.3% with dose-dense doxorubicin/cyclo-
phosphamide followed by THP (ddAC-THP); adjudicated
ILD/pneumonitis occurred in 4.4% and 5.1% of patients,
respectively!. For SHR-A1811, FASCINATE-N reported pCR
rates of 63.2% (55/87) with monotherapy, 62.5% (55/88) with
SHR-A1811 plus pyrotinib, and 64.4% (58/90) with paclitaxel/
carboplatin plus trastuzumab and pertuzumab (PCbHP), with
grade >3 TRAEs of 44.8%, 71.6%, and 38.8%, respectively'®. In
MUKDEN 07, the tpCR rates were 72.4% (21/29) with SHR-
A1811 monotherapy and 77.1% (27/35) with SHR-A1811
plus pyrotinib; the most common grade >3 TRAEs were neu-
tropenia with monotherapy and neutropenia, diarrhea, and
leukopenia with combination therapy, and no treatment-re-
lated deaths occurred®. These cross-trial data support fur-
ther evaluation, but not superiority, of dual-epitope ADCs as
investigational chemotherapy-sparing or response-adapted
neoadjuvant strategies.

Future directions for neoadjuvant
development

Future development should focus on clinically feasible bio-
marker refinement, rational expansion beyond HER2-positive
disease, response-adapted treatment design, and rigorous
safety monitoring under curative intent (Figure 2).

Refining biomarkers and diagnostic strategies

Clinically scalable approaches, including multiplex immuno-
fluorescence, targeted spatial proteomics, quantitative digital
pathology, and HER2 heterogeneity scoring on core biopsies,
may provide intermediate tools for patient selection. Dynamic
markers such as early MRI response and ctDNA clearance
have potential to further support response-adapted escalation
or de-escalation strategies. Single-cell sequencing and spatial
transcriptomics might also help define HER2 heterogeneity,
receptor-trafficking states, and immune microenvironmental
changes; however, these platforms remain difficult to routinely
implement because of their cost, tissue requirements, and lack
of standardized interpretation.

Expanding indications and optimizing
combination strategies

Expansion into HER2-low, HER2-ultralow, or selected tri-
ple-negative breast cancer is biologically plausible, because
enhanced receptor clustering and membrane-permeable
TOP1i payloads might improve drug delivery and bystander
killing in heterogeneous tumors. However, these populations
are diagnostically complex. HER2-low and HER2-ultralow
classification is affected by interobserver variability, spatial
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Figure 2 Proposed biomarker-guided framework for neoadjuvant development of dual-epitope HER2 ADCs. Routine core needle biopsy
defines HER2 status by IHC/ISH, whereas baseline biomarker profiling can be used to assess HER2 heterogeneity and immune/spatial features.
Patients may be stratified into HER2-homogeneous immune-hot tumors for de-escalation or chemotherapy-sparing strategies; spatially heter-

ogeneous tumors for approaches leveraging the bystander effect; and immune-suppressed or cold tumors for biomarker-guided combinations
with ADCs, immune checkpoint inhibitors, anti-VEGF therapy, or metabolic modulators. Surgery and pathological assessment enable response
evaluation and provide material for further translational analysis. Created with BioRender.com (www.biorender.com). ADC, antibody-drug con-
jugate; BC, breast cancer; HER2, human epidermal growth factor receptor 2; IF, immunofluorescence; IHC, immunohistochemistry; ISH, in situ

hybridization; TME, tumor microenvironment; PD-1, programmed cell death protein 1; VEGF, vascular endothelial growth factor.

heterogeneity, and sampling bias, and most TNBCs have low
or unstable HER2 expression. Therefore, expansion beyond
HER2-positive disease should require quantitative HER2
assessment, spatial heterogeneity metrics, and prospective
subgroup validation. Anti-angiogenic agents or metabolic
modulators may also be explored in biomarker-defined set-
tings when vascular or metabolic features contribute to
immune exclusion or resistance.

Maintaining the safety baseline in the curative
setting

In curative-intent neoadjuvant therapy, pCR gains must be
weighed against acute and long-term toxicities. ADC-based
de-escalation might decrease exposure to conventional chemo-
therapy, particularly anthracyclines, but it does not eliminate
treatment-related toxicity. Benefit-risk assessment should


http://www.biorender.com)

Cancer Biol Med Vol 23, No 9 September 2026

therefore consider both overlapping cytotoxic effects and plat-
form-associated risks, including ocular toxicity with aurista-
tin-based ADCs and ILD/pneumonitis with TOP1li-based
HER2 ADCs. Future trials should predefine toxicity monitor-
ing and management strategies, and should evaluate treatment
completion, surgical feasibility, EFS, OS, and patient-reported
outcomes.

Conclusions

Dual-epitope HER2 ADCs are an emerging strategy linking
biparatopic HER2 engagement with modern linker-payload
engineering. By promoting receptor clustering, internaliza-
tion, and lysosomal trafficking, these agents provide a mech-
anistic rationale for improving payload delivery, although
these effects vary across constructs and tumor contexts.
Early experience with ZW49 and MEDI4276 highlights
the importance of payload and linker tolerability, whereas
JSKN003 and TQB2102 suggest that TOPli-based designs
might offer a more favorable therapeutic window. However,
current neoadjuvant evidence remains limited, and potential
chemotherapy-sparing or response-adapted roles require
phase III randomized validation with mature survival and
safety outcomes against contemporary HER2-directed
regimens.
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