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ABSTRACT

PURPOSE Human epidermal growth factor receptor 3 (HER3) is broadly expressed in
breast cancer; high expression is associated with an adverse prognosis.
Patritumab deruxtecan (HER3-DXd) is an investigational HER3-targeted
antibody-drug conjugate that is being evaluated as a novel treatment in
HER3-expressing advanced breast cancer in the U31402-A-J101 study.

METHODS Adults with disease progression on previous therapies were eligible. Patients in
the dose-escalation, dose-finding, and dose-expansion parts received HER3-
DXd 1.6-8.0 mg/kg intravenously once every 3 weeks or one of two alternative
dosing regimens. In the dose-escalation part, the primary objectives were to
determine the maximum tolerated dose and recommended dose for expansion
(RDE). The safety and efficacy of the RDE were assessed during dose expansion.

RESULTS One hundred eighty-two enrolled patients received ≥1 dose of HER3-DXd.
Patients had amedian of five previous therapies for advanced disease. Efficacy
results are reported across clinical subtypes: hormone receptor–positive
(HR1)/human epidermal growth factor receptor 2–negative (HER2-negative)
breast cancer (n 5 113; objective response rate [ORR], 30.1%; median
progression-free survival [mPFS], 7.4 months), triple-negative breast cancer
(n 5 53; ORR, 22.6%; mPFS, 5.5 months), and HER2-positive breast cancer
(n 5 14; ORR, 42.9%; mPFS, 11.0 months). Objective responses were observed
in cancers with HER3-high and HER3-low membrane expression. Dose-
limiting toxicities observed during dose selection were decreased platelet
count and elevated aminotransferases. In dose expansion, GI and hematologic
toxicities were the most common treatment-emergent adverse events
(TEAEs) observed. Grade ≥3 TEAEs were observed in 71.4% of patients, and
9.9% discontinued treatment because of TEAEs. Three grade 3 and one grade
5 treatment-related interstitial lung disease events occurred.

CONCLUSION HER3-DXd demonstrated amanageable safety profile and durable efficacy in
heavily pretreated patients across clinical subtypes. These data warrant
further evaluation of HER3-DXd in patients with HER3-expressing meta-
static breast cancer.

INTRODUCTION

Human epidermal growth factor receptor 3 (HER3) is
highly expressed in breast cancer and other solid
tumors,1,2 and high expression is associated with poor

prognoses.3-5 Currently, no HER3-directed treatments
have been approved for the treatment of any cancer.

Patritumab deruxtecan (U3-1402; HER3-DXd) is a novel,
first-in-class, HER3-directed antibody-drug conjugate
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(ADC) that is composed of a human immunoglobulin G1
monoclonal antibody to HER3 (patritumab) covalently
bonded to an exatecan-derived topoisomerase I inhibitor
payload via a stable, tetrapeptide-based, tumor-selective,
cleavable linker.6-9 In HER3-expressing xenograft models,
HER3-DXd demonstrated antitumor responses across a
range of baseline HER3 expression levels10,11 that were
sustained over time.11 Moreover, in vitro studies have shown
that HER3-DXd inhibits the proliferation of chemotherapy-
resistant breast cancer cell lines with upregulated baseline
HER3 expression.12

U31402-A-J101 (ClinicalTrials.gov identifier: NCT02980341)
is assessing the safety and efficacy of HER3-DXd in patients
with HER3-expressing advanced breast cancer. Efficacy and
translational findings on the basis of clinical subtypes (hor-
mone receptor–positive [HR1]/human epidermal growth
factor receptor 2–negative [HER2–] breast cancer, triple-
negative breast cancer [TNBC], and HER2-positive [HER21]
breast cancer) alongwith safety results by dose for all enrolled
patients are reported herein.

METHODS

Trial Design and Patients

This is a global, open-label, three-part, phase I/II trial of
HER3-DXd in HER3-expressing advanced breast cancer.
Patients were enrolled at centers in the United States and
Japan (Data Supplement, Fig S1, online only). In the dose-
escalation part, patients received HER3-DXd 1.6, 3.2, 4.8,
6.4, or 8.0 mg/kg once every 3 weeks. The primary objec-
tives were to assess tolerability and determine the maxi-
mum tolerated dose. In the dose-finding part, alternative
uptitration dosing regimens were evaluated to determine if
tolerability might be enhanced. Patients were treated with

either 3.2mg/kg during thefirst cycle, 4.8mg/kg during the
second cycle, and 6.4 mg/kg once every 3 weeks thereafter
or 4.2mg/kg once every 2 weeks for three cycles followed by
6.4 mg/kg once every 3 weeks for subsequent cycles. The
primary objectives were to determine the recommended
dose for expansion (RDE) and the safety and efficacy of the
alternative dosing regimens. On the basis of these findings,
the fixed-dose regimens of 4.8 mg/kg and 6.4 mg/kg once
every 3 weeks were selected for dose expansion and eval-
uated for safety and efficacy; the alternative dosing regi-
mens were not further evaluated. The dose-escalation and
dose-finding parts included patients with HER3-high–
expressing breast cancer of any clinical subtype. The
dose-expansion part included patients with HER3-high– or
HER3-low–expressing HR1/HER2– breast cancer or HER3-
high–expressing TNBC. A full description of the dosing pro-
cedures and study end points is provided in the Data
Supplement (Methods). The study was conducted in accor-
dance with the Protocol (online only), the ethical principles of
the Declaration of Helsinki, the International Council for
Harmonization consolidated Guideline E6 for Good Clinical
Practice, and local regulatory requirements. It was approved by
the institutional review boards at the participating clinical
centers. All patients provided written informed consent.

The study enrolled patients with advanced breast cancer who
were intolerant of or whose disease was refractory to
standard treatment. Patients must have had an Eastern
Cooperative Oncology Group performance status (ECOG PS)
of 0 or 1, and those with stable brain metastases were
permitted. Previous treatment with an anti-HER3 antibody
or an ADC containing a topoisomerase I inhibitor was not
permitted. Patients in the dose-finding part and patients
with HR1/HER2– breast cancer in the dose-expansion part
must have received ≥2 and ≤6 previous chemotherapeutic
regimens for breast cancer, including ≥2 for advanced

CONTEXT

Key Objective
This study aims to evaluate the tolerability and efficacy of an investigational human epidermal growth factor receptor 3
(HER3)–targeted antibody-drug conjugate (ADC; HER3-DXd) in HER3-expressing breast cancer and represents the first
comprehensive analysis of HER3-DXd in patients with metastatic breast cancer.

Knowledge Generated
These findings identify a dose range of HER3-DXd with a favorable risk/benefit profile in heavily pretreated patients with
poor prognostic features. In addition, these results demonstrate durable antitumor activity and a manageable safety profile
across breast cancer subtypes and establish HER3 as a clinical target in breast cancer.

Relevance (K.D. Miller)
This is the first study to clearly demonstrate efficacy with a HER3-targeted therapeutic. Whether prior treatment with other
ADCs reduces activity is a critical clinical question not addressed in this initial study.*

*Relevance section written by JCO Senior Deputy Editor Kathy D. Miller, MD.
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disease with ≥1 previous taxane-containing regimens. Pa-
tients with TNBC in the dose-expansion part must have had
disease progression after one or two previous chemother-
apeutic regimens for advanced breast cancer. A full list of
inclusion/exclusion criteria is provided in the Data Sup-
plement (Methods).

HER3 Expression and Eligibility

In the dose-escalation and dose-finding parts, HER3 ex-
pression was assessed using immunohistochemistry (IHC)
testing and only patients with HER3-high membrane ex-
pression were included. HER3-high was defined as an IHC
score of 21 or 31, andHER3-lowwas defined as an IHC score
of 11.

Analysis of HER3 expression transitioned to assessment of
HER3 membrane expression at 10x magnification and
reported from 0% to 100% during the dose-finding and
dose-expansion parts. HER3-high was set at a membrane
positivity of ≥75%, and HER3-low was set at ≥25% to <75%
at 10x magnification. HR1/HER22 tumors must have
had HER3-high or HER3-low membrane expression; TNBC
tumors must have had HER3-high membrane expression as
trial eligibility criteria. Only HER3-high tumors were in-
cluded in the dose-finding part. A full description of these
methods is included in the Data Supplement.

Efficacy, Safety, and Pharmacokinetic Assessments

Tumor responses were evaluated by blinded independent
central review (BICR), and separately by the investigator,
using RECIST version 1.1. Safety was assessed according to
the National Cancer Institute Common Terminology Criteria
for Adverse Events version 5.0. An independent interstitial
lung disease (ILD) adjudication committee reviewed all cases
of potential ILD/pneumonitis. Pharmacokinetics (PK) was
evaluated in patients fromall cohorts. A full description of PK
assessments is provided in the Data Supplement (Methods).

Statistical Analysis

All statistical analyses were descriptive, with no formal
hypothesis testing or formal success criteria. Data were
summarized by protocol-defined cohorts in dose-escalation,
dose-finding, and dose-expansion parts. Efficacy data were
also summarized by clinical subtype in patients treated with a
fixed dose of HER3-DXd 1.6, 3.2, 4.8, 6.4, or 8.0 mg/kg once
every 3 weeks or either alternative dosing regimen (Data
Supplement, Fig S2). Efficacy end points included objective
response rate (ORR; confirmed complete responses 1 partial
responses), duration of response (DOR), disease control rate
(DCR; confirmed complete responses 1 partial responses 1

stable disease), clinical benefit rate (confirmed complete
responses1 partial responses1 stable disease for ≥6months
from the first dose), progression-free survival (PFS), overall
survival (OS), and percentage change in the target lesion. A

full description of the statistical analyses is provided in the
Data Supplement (Methods).

RESULTS

Between December 2016 and August 2021, 235 patients were
screened for eligibility and 182 patients were enrolled across
dose cohorts (HR1/HER2– [n5 113]; TNBC [n5 53]; HER21
[n 5 14]; and unknown subtype [n 5 2]; Data Supplement,
Fig S2).

Patient Demographics and Patient Disposition

Themedian age of patients was 57 years (range, 30-83 years;
Table 1; Data Supplement, Table S1). Themajority of patients
were from Japan (78%). Lung and/or liver metastases were
observed in 82.4% of patients, and brainmetastases in 11.5%
of patients, both assessed by BICR at baseline (Table 1).
The patient population was heavily pretreated across
clinical subtypes, with a median of 6 (range, 2-13) previ-
ous treatments in the advanced setting in patients with
HR1/HER2– breast cancer, a median of 2 (range, 1-13)
previous treatments in those with TNBC, and a median of 5.5
(range, 2-11) previous treatments in those withHER21 breast
cancer (Table 1). Characteristics of patients with HER2-low
(IHC 11 or IHC21, in situhybridization–negative) andHER2-
zero (IHC 0) breast cancer are summarized in Table 1.

At the time of data cutoff (August 16, 2021), the median
follow-up was 31.9 months (range, 15-56 months) and
the median treatment duration was 5.9 months (range,
0.7-30.6 months) for all patients. Median follow-up and
treatment duration for all patients and by clinical subtype
are shown in the Data Supplement (Table S2). Most patients
(97.8% [178 of 182]) had discontinued treatment as of the
data cutoff of August 16, 2021 (Data Supplement, Fig S2 and
Table S2). The primary reasons for treatment discontinu-
ation were progressive disease by RECIST 1.1 (73.1% [133 of
182]) and clinical progression (8.2% [15 of 182]). For 8.2%
(15 of 182) of patients, the primary reason for discontin-
uation was adverse events.

Dose Selection

A dose range of 1.6-8.0 mg/kg once every 3 weeks was
evaluated during dose selection. Dose-limiting toxicities
were observed in four patients—one patient each in the
4.8 mg/kg (11.1% [1 of 9]) and 6.4 mg/kg (7.7% [1 of 11])
cohorts (both with grade 4 decreased platelet count) and two
patients in the 8.0 mg/kg (33.3% [2 of 6]) cohort (one patient
with grade 4 decreased platelet count, grade 3 increased AST,
and grade 3 increased ALT and one patient with grade 3 in-
creased ALT). The highest dose evaluated did not exceed the
maximum tolerated dose. Two alternative uptitration dosing
regimens were also assessed on the basis of findings from the
dose-escalation part. Antitumor activity was observed in both
cohorts, with a confirmed ORR of 41.7% in patients treated
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with the 3.2/4.8/6.6-mg/kg once every 3 weeks regimen
(n 5 12) and 25.0% in those treated with the 4.2 once every
2 weeks /6.4-mg/kg once every 3weeks regimen (n5 12; Data
Supplement, Table S3). Frequencies of grade ≥3 thrombocy-
topenia and neutropenia, particularly in the 4.2/6.4-mg/kg
alternative dosing regimen, appeared to be numerically lower
than those in the fixed-dose regimens (Data Supplement,
Table S4). However, generally, higher efficacy was observed
with the fixed doses of 4.8 and 6.4 mg/kg once every 3 weeks.
On the basis of an overall risk-benefit assessment using all
data from the dose-escalation and dose-finding parts, the
fixed doses of 4.8 and 6.4 mg/kg once every 3 weeks were
selected for dose expansion.

Efficacy

Efficacy results are reported here according to the breast
cancer clinical subtype (efficacy results by protocol-defined
escalation, alternative dosing regimen, expansion cohorts,
and selected fixed-dose regimens for expansion [4.8 and
6.4 mg/kg] are summarized in the Data Supplement, Tables
S3 and S5). Antitumor efficacy was observed at all doses
tested, except for the lowest dose of 1.6 mg/kg.

In patients with HR1/HER2– breast cancer (n 5 113; all with
HER3-high or HER3-low expression), the confirmed ORR by
BICR was 30.1% (95% CI, 21.8 to 39.4) and the DCR was

TABLE 1. Patient Demographics and Baseline Disease State Characteristics

Characteristic

HR1/HER2– (n 5 113) TNBC (n 5 53) HER21 (n 5 14) All Patients (N 5 182)a

HER3-High and HER3-Lowb,c HER3-Highb HER3-Highb HER3-High and HER3-Lowb

Age, years, median (range) 55.0 (30-83) 59.0 (30-81) 58.0 (37-70) 57.0 (30-83)

Country, %

Japan 70.8 86.8 100.0 78.0

United States 29.2 13.2 0 22.0

ECOG PS, %

0 75.4 62.3 85.7 72.5

1 24.6 37.7 14.3 27.5

HER2 status, %d

HER2-zero 34.5 35.8 0 31.9

HER2-low 51.3 54.7 0 47.8

HER21 0 0 100.0 7.7

HER2 IHC 21 (ISH unknown) 11.5 9.4 0 11.0

Unknown 2.7 0 0 1.6

HER3 expression, %

Lowb 18.6 0 0 11.5

Highb 81.4 100 100 88.5

Presence of metastasis (BICR), %

Lung and/or liver 90.3 64.2 85.7 82.4

Lung 43.4 47.2 42.9 45.1

Liver 75.2 34.0 57.1 61.5

Braine 10.6 9.4 28.6 11.5

Bone 60.2 35.8 50.0 52.2

Sum of diameters (BICR), mm, median (range) 54.0 (10-182) 44.4 (11-186) 44.6 (17-85) 49.0 (10-186)

Previous cancer regimens, No., median (range)

All regimens 7.0 (2-14) 3.0 (1-13) 6.5 (2-11) 6.0 (1-14)

In the advanced setting 6.0 (2-13) 2.0 (1-13) 5.5 (2-11) 5.0 (1-13)

CT in the advanced setting 3.0 (1-7) 2.0 (1-6) 4.0 (2-8) 3.0 (1-8)

Abbreviations: BC, breast cancer; BICR, blinded independent central review; CT, chemotherapy; ECOG PS, Eastern Cooperative Oncology Group
performance status; HER2, human epidermal growth factor receptor 2; HER21, HER2-positive; HER2–, HER2-negative; HER3, human epidermal growth
factor receptor 3; HR1, hormone receptor–positive; IHC, immunohistochemistry; ISH, in situ hybridization; TNBC, triple-negative breast cancer.
aIncluding two patients with an unknown BC clinical subtype.
bHER3-high was defined as ≥75%membrane positivity at 103magnification; HER3-lowwas defined as ≥25% and <75%membrane positivity at 103
magnification. In the dose-expansion and dose-finding cohorts, IHC 21 and 31 or ≥75% membrane positivity was considered HER3-high.
cHER3-high (n 5 92); HER3-low (n 5 21).
dHER2 status (on the basis ofmedical records)was defined as follows: HER2-zero, IHC 0; HER2-low, IHC 11 or 21 (ISH–); HER21, IHC 21 (ISH1), IHC 31.
ePatients with clinically active brain metastases were excluded.
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80.5% (95% CI, 72.0 to 87.4). The median DOR was
7.2 months (95% CI, 5.3 months to not estimable [NE];
Table 2). The median PFS was 7.4 months (95% CI, 4.7 to 8.4
months), with a 6-month PFS rate of 53.5% (95% CI, 43.4 to
62.6). The median OS was 14.6 months (95% CI, 11.3 to 19.5
months; Table 2; Fig 1).

In patients with HR1/HER2– breast cancer, ORR was also
evaluated by HER2 status. Of the 113 patients with HR1/HER2–
disease, 58 had tumors with HER2-low expression and 39 had
HER2-zero expression. The confirmed ORR by BICRwas 36.2%
(95% CI, 24.0 to 49.9) in patients with HR1/HER2-low breast
cancer and 28.2% (95% CI, 15.0 to 44.9) in patients with
HR1/HER2-zero disease (Data Supplement, Table S6).

In patients with TNBC (n 5 53; all with HER3-high ex-
pression), the confirmed ORR by BICR was 22.6% (95% CI,
12.3 to 36.2) and the DCR was 79.2% (95% CI, 65.9 to 89.2).
Themedian DORwas 5.9months (95%CI, 3.0 to 8.4months;
Table 2). Patients with TNBC had amedian PFS of 5.5months
(95%CI, 3.9 to 6.8months) and a 6-month PFS rate of 38.2%
(95%CI, 24.2 to 52.0). Themedian OSwas 14.6months (95%
CI, 11.2 to 17.2 months; Table 2; Fig 1).

In patients with HER21 breast cancer (n 5 14; all with HER3-
high expression), the confirmedORRbyBICRwas 42.9% (95%
CI, 17.1 to 71.1) and the DCR was 92.9% (95% CI, 66.1 to 99.8).
Themedian DORwas 8.3months (95%CI, 2.8 to 26.4months;
Table 2). Patients with HER21 breast cancer had amedian PFS
of 11.0 months (95% CI, 4.4 to 16.4 months) and a 6-month
PFS rate of 51.6% (95% CI, 22.1 to 74.8). The median OS was
19.5 months (95% CI, 12.2 months to NE; Table 2; Fig 1).

Most patients (80.0%), across clinical subtypes, experi-
enced a reduction in the best percentage change in tumor
size from baseline (Fig 2). In patients with HR1/HER2–
breast cancer, reduced tumor size was seen in patients with
low and high HER3 expression. Among patients with brain
metastases at baseline (in all breast cancer subgroups), the
confirmed ORR by BICR was 28.6% (95% CI, 11.3 to 52.2;
Data Supplement, Table S7). In patients without brain
metastases at baseline, a confirmed ORR by BICR of 28.6%
(95% CI, 21.7 to 36.2) was observed.

Safety

The most common TEAEs in all patients (N 5 182) and
patients who received HER3-DXd 4.8 mg/kg (n 5 48) or
6.4 mg/kg (n 5 98) are summarized in Table 3. The most
common TEAEs of any grade were nausea in 79.7% of all
patients, decreased platelet count in 62.1%, and decreased
neutrophil count in 61.0%. Grade ≥3 TEAEs occurred in
71.4% of all patients: 64.6% of patients treated with
4.8 mg/kg and 81.6% of patients treated with 6.4 mg/kg.
The most common grade 3 or 4 TEAEs observed in all
patients are summarized in Table 3 and included decreased
neutrophil count (grade 3, 26.9%; grade 4, 12.6%), de-
creased platelet count (grade 3, 12.1%; grade 4, 18.7%),
anemia (grade 3, 18.1%; grade 4, 0.5%), and decreased WBC
count (grade 3, 15.9%; grade 4, 2.2%). Rates of non-
hematologic TEAEs were similar at both doses and pri-
marily of low grade. Of the 50 patients (27.5%) who
experienced a reduction in dose, 35 (19.2%) experienced a
reduction associated with TEAEs; 100 patients (54.9%) had
TEAEs associated with dose interruption, and 18 (9.9%) had

TABLE 2. Efficacy by BC Clinical Subtype

Outcome (BICR per RECIST 1.1)

HR1/HER2– (n 5 113) TNBC (n 5 53) HER21 (n 5 14)

HER3-Higha and HER3-Low HER3-Higha HER3-Higha

Confirmed ORR (95% CI), %b 30.1 (21.8 to 39.4) 22.6 (12.3 to 36.2) 42.9 (17.7 to 71.1)

Best overall response, %c

PR 30.1 22.6 42.9

SD 50.4 56.6 50.0

PD 11.5 17.0 7.1

NE 8.0 3.8 0

DCR (95% CI), % 80.5 (72.0 to 87.4) 79.2 (65.9 to 89.2) 92.9 (66.1 to 99.8)

CBR (95% CI), % 43.4 (34.1 to 53.0) 35.8 (23.1 to 50.2) 50.0 (23.0 to 77.0)

DOR, median (95% CI), months 7.2 (5.3 to NE) 5.9 (3.0 to 8.4) 8.3 (2.8 to 26.4)

PFS, median (95% CI), months 7.4 (4.7 to 8.4) 5.5 (3.9 to 6.8) 11.0 (4.4 to 16.4)

Six-month PFS rate (95% CI), % 53.5 (43.4 to 62.6) 38.2 (24.2 to 52.0) 51.6 (22.1 to 74.8)

OS, median (95% CI), months 14.6 (11.3 to 19.5) 14.6 (11.2 to 17.2) 19.5 (12.2 to NE)

Abbreviations: BC, breast cancer; BICR, blinded independent central review; CBR, clinical benefit rate; DCR, disease control rate; DOR, duration of
response; HER2, human epidermal growth factor receptor 2; HER21, HER2-positive; HER2–, HER2-negative; HER3, human epidermal growth factor
receptor 3; HR1, hormone receptor–positive; IHC, immunohistochemistry; NE, not estimable; ORR, objective response rate; OS, overall survival; PD,
progressive disease; PFS, progression-free survival; PR, partial response; SD, stable disease; TNBC, triple-negative breast cancer.
aHER3-high includes patients assessed as IHC 21/31 or ≥75% HER3 membrane positivity.
b95% exact binomial CI (by the Clopper-Pearson method).
cNo patients had a complete response.
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TEAEs associated with treatment discontinuation. Hema-
tologic AEs were managed by dose delay or reduction, and
none were associated with treatment discontinuation.
Seven patients (3.8%) had TEAEs associated with death;
one was attributed to study treatment (neutropenic sepsis;
Table 3).

Treatment-related ILD, determined by an independent ad-
judication committee, occurred in 12 patients (6.6%); the
majority of cases were grade 1 or 2. Three grade 3 (1.6%) and

one grade 5 (0.5%) treatment-related ILD events occurred
(Table 3). The cause of death in one patient who experienced
grade 5 ILD according to central adjudication was deemed
not related to ILD by the treating investigator. The median
time to the onset of treatment-related ILD was 141.5 days
(range, 36-584 days).

In the dose-finding part, the most common TEAEs in pa-
tients who received the 3.2/4.8/6.4-mg/kg dosing regimen
were nausea (100%), decreased neutrophil count (75.0%),
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FIG 1. Kaplan-Meier plots for (A) PFS and (B) OS by breast cancer clinical subtype. HER21, human epidermal growth factor receptor 2–positive;
HER2–, HER2-negative; HR1, hormone receptor–positive; OS, overall survival; PFS, progression-free survival; TNBC, triple-negative breast cancer.
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and decreased WBC count (50.0%). Decreased platelet count
was also observed in 33% of patients. The most common
TEAEs observed in patients treated with the 4.2/6.4 mg/kg
-dosing regimen were nausea (83.3%), diarrhea (50.0%),
and decreased platelet count (41.7%).

Translational/Biomarker Data and PK

Efficacy, as assessed by best overall response by BICR, was
observed in patients with HER3-high and HER3-low pre-
treatment tumor membrane expression (Fig 3A; Data Sup-
plement, Fig S3A). The percentage of tumor cells with HER3
expression varied between paired archival and pretreatment
samples in patients with HR1/HER2– breast cancer. A total
of 15 patients had paired baseline and on-treatment biopsies
available for HER3 testing. In these patients, HER3 ex-
pression decreased in on-treatment biopsies compared with
the pretreatment time point, with a mean decrease in HER3
membrane positivity of 72.7% (Fig 3B). A limited number of
pretreatment biopsies demonstrated a reduction in HER3
membrane expression below the cutoff of 25% membrane
positivity compared with the paired archival tissue sample.
Efficacy outcomes in these patients require further inves-
tigation. The number of samples from patients with TNBC
was too small to assess (Data Supplement, Fig S3B). Notably,
durable efficacy was observed in patients with both breast

cancer subtypes, including those with HR1/HER2– breast
cancer that had decreased HER3 expression observed at the
early on-treatment time point.

Systemic exposure to HER3-DXd and DXd payload increased
in a generally dose-dependent manner (Data Supplement,
Tables S8 and S9). PK profiles were generally similar be-
tween races and countries (data not shown).

DISCUSSION

This article is the first comprehensive analysis of HER3-DXd
in patients with advanced breast cancer and demonstrates
clinically meaningful antitumor activity in a heavily pre-
treated patient population across a range of HER3 (HER3-
high and HER3-low) expression. The majority of patients
had visceral metastases, and 11.5% of patients had brain
metastases confirmed by BICR at baseline. Durable antitu-
mor activitywas seen across clinical subtypes, and antitumor
activity was also observed in patients with HR1 disease who
had HER2-low or HER2-zero protein expression. While the
4.8- and 6.4-mg/kg dose groups had a limited number of
patients, numerical differences in efficacy were observed
between the dose groups. No notable differences in the
number of early treatment discontinuations were observed.
Potential differences in baseline disease characteristics, such
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FIG 2. Best percentage change from baseline in tumor size in patients with HR1/HER2– breast cancer, TNBC, or HER21 breast cancer. Best
percent change frombaseline in sumof diameters based on blinded independent central review for all target lesions identified is represented by
patient. The patients who have available data for both the baseline and postbaseline tumor assessment visit are included in the analysis.
aPatients with TNBC and HER21 were all HER3-high. HER21, human epidermal growth factor receptor 2–positive; HER2–, HER2-negative;
HER3, human epidermal growth factor receptor 3; HR1, hormone receptor–positive; TNBC, triple-negative breast cancer.
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TABLE 3. Overall Safety Profile and AEs Occurring in ≥20% of Patients in Any Group

Patients 4.8 mg/kg (n 5 48) 6.4 mg/kg (n 5 98) All Doses (N 5 182)

Any TEAE, No. (%) 47 (97.9) 98 (100) 181 (99.5)

Associated with discontinuation 5 (10.4) 8 (8.2) 18 (9.9)a

Associated with dose reduction 6 (12.5) 22 (22.4) 35 (19.2)

Associated with drug interruption 23 (47.9) 57 (58.2) 100 (54.9)

Associated with death 1 (2.1) 6 (6.1) 7 (3.8)b

Serious TEAE 13 (27.1) 36 (36.7) 60 (33.0)

Grade ≥3 TEAE, No. (%) 31 (64.6) 80 (81.6) 130 (71.4)

Treatment-related TEAE, No. (%) 47 (97.9) 97 (99.0) 180 (98.9)

Associated with death 0 1 (1.0)c 1 (0.5)c

Grade ≥3 27 (56.3) 76 (77.6) 120 (65.9)

Serious TEAE 7 (14.6) 23 (23.5) 38 (20.9)

Patients

4.8 mg/kg (n 5 48) 6.4 mg/kg (n 5 98) All Doses (N 5 182)

All Grade Grade 3 Grade 4 All Grade Grade 3 Grade 4 All Grade Grade 3 Grade 4

TEAEs (≥20% of all patients), %d 97.9 45.8 16.7 100 41.8 33.7 99.5 42.3 25.3

Nausea 68.8 4.2 0 80.6 5.1 0 79.7 5.5 0

Platelet count decreasede 60.4 10.4 16.7 71.4 14.3 24.5 62.1 12.1 18.7

Neutrophil count decreasede 62.5 25.0 2.1 66.3 32.7 19.4 61.0 26.9 12.6

Decreased appetite 56.3 6.3 0 53.1 6.1 0 52.7 4.9 0

Vomiting 47.9 4.2 0 46.9 1.0 0 46.2 3.8 0

WBC count decreasede 45.8 10.4 0 45.9 19.4 4.1 42.3 15.9 2.2

Diarrhea 41.7 4.2 0 43.9 3.1 0 41.2 3.8 0

Anemiae 43.8 20.8 0 43.9 20.4 1.0 40.1 18.1 0.5

AST increased 43.8 4.2 0 34.7 6.1 0 34.6 6.0 0

ALT increased 41.7 2.1 0 31.6 6.1 1.3 31.9 5.5 0.5

Fatigue 31.3 0 0 33.7 3.1 0 31.9 2.2 0

Stomatitis 25.0 0 0 34.7 1.0 0 30.2 0.5 0

Constipation 22.9 0 0 29.6 0 0 26.9 0 0

Malaise 22.9 0 0 26.5 1.0 0 24.2 1.1 0

Alopecia 20.8 NA NA 28.6 NA NA 23.6 NA NA

Patients 4.8 mg/kg (n 5 48) 6.4 mg/kg (n 5 98) All Doses (N 5 182)

Adjudicated treatment-related ILD, No. (%)

Grade 1 0 2 (2.0) 3 (1.6)

Grade 2 1 (2.1) 2 (2.0) 5 (2.7)

Grade 3 0 2 (2.0) 3 (1.6)

Grade 4 0 0 0

Grade 5 0 1 (1.0)f 1 (0.5)f

Total 1 (2.1) 7 (7.1) 12 (6.6)

Abbreviations: AE, adverse event; CTCAE, Common Terminology Criteria for Adverse Events; ILD, interstitial lung disease; NA, not applicable; TEAE,
treatment-emergent adverse event.
aTEAEs associated with discontinuation by investigator-reported term were pneumonitis (n 5 6), disease progression (n 5 2), ejection fraction
decreased (n 5 2), and ILD, malaise, peripheral edema, hepatotoxicity, gastric cancer, mental status changes, extradural hematoma, and general
physical health deterioration (all n 5 1).
bTEAEs associated with death were disease progression (n 5 4) and choking, neutropenic sepsis, and extradural hematoma (all n 5 1).
cTreatment-related TEAE associated with death was neutropenic sepsis (n 5 1).
dIf a patient experiences >1 event per category, the patient is only counted once at the worst CTCAE grade per category.
eGrouped terms: platelet count decreased (platelet count decreased, thrombocytopenia), neutrophil count decreased (neutrophil count decreased,
neutropenia), WBC count decreased (leukopenia, WBC decreased), anemia (hemoglobin decreased, RBC count decreased, anemia, hematocrit
decreased).
fThis case was initially classified as a grade 3 event, and the cause of death was not considered to be related to ILD by the treating investigator.
However, this case was later adjudicated to be grade 5 treatment-related ILD by the independent ILD adjudication committee.
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as the number of patients with lung metastases, might
have contributed to the varying response rates observed
between groups.

Patients enrolled in this studywere representative of a heavily
pretreated patient population with advanced disease, and the
demographics were similar to those in other recent phase III
trials evaluating ADCs in patients with HR1/HER2– breast
cancer and TNBC.13,14 However, these data may under-
represent the frequency of visceral metastases observed in
clinical practice because of the selection biases of the con-
trolled trial setting, such as limiting ECOG PS to 0 or 1.

Effective treatment options for this patient population are
limited; treatments in the later-line setting are not stan-
dardized, and outcomes are suboptimal, particularly for pa-
tients with HER2– breast cancer. Although this study had
limited patient numbers, an encouraging median OS of
14.6monthswasobserved inpatientswithHR1/HER2–breast
cancer (median PFS, 7.4 months) and TNBC (median PFS,
5.5 months). ADCs targeting other cell surface receptors are
being explored as potential treatments in the later-line
setting for patients with HER2– breast cancer. In the
TROPiCS-02 trial, sacituzumab govitecan led to improved
efficacy in patients with HR1/HER2– breast cancer com-
pared with chemotherapy (median PFS, 5.5 v 4.0 months;
median OS, 14.4 v 11.2 months).13 In the phase III ASCENT
trial, patients with TNBC also experienced treatment benefit
from sacituzumab govitecan compared with physician’s
choice chemotherapy (median PFS, 4.8 v 1.7 months; median
OS, 11.8 v 6.9 months).14 These findings are comparable with

HER3-DXd and further support the exploration of ADCs as a
treatment paradigm in advanced breast cancer.

Although the number of patients was limited (n 5 14),
HER3-DXd demonstrated antitumor activity in patients
with HER21 breast cancer. All patients had disease pro-
gression while receiving previous anti-HER2 therapy.
While HER3 expression has been implicated in mediating
resistance to HER2-directed targeted therapy,15 these
data suggest that further exploration of HER3-DXd as a
potential treatment option after progression on anti-HER2
therapies is warranted.

A decrease in the percentage of tumor cells with HER3 mem-
brane expression was observed early during treatment, po-
tentially as a result of binding of HER3-DXd to the HER3
receptorandsubsequent internalizationof theHER3/HER3-DXd
complex and/or a treatment effect reducing the number of
tumor cells with HER3 membrane expression. While this
decrease could potentially have been persistent and limited
the antitumor efficacy of HER3-DXd, the depth and length of
response in a heavily pretreated patient population suggest
sustainable antitumor activity of HER3-DXd. However, these
data are limited because of the relatively small number of
biopsy samples available to assess HER3 expression for each
time point throughout the study.

HER3-DXd demonstrated amanageable safety profile, with a
low rate of treatment discontinuations associated with ad-
verse events (9.9%). GI and hematologic toxicities were the
most common and were generally not associated with any
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major bleeding events or infection; most cases were con-
sidered transient and managed by dose modifications. The
rate of adjudicated treatment-related ILD was 6.6%, and the
majority of cases were low grade and managed by dose
modification following the established management guide-
lines. Safety results from the dose-findingpart suggested that
the alternative dosing regimens may be associated with re-
duced frequencies of grade ≥3 thrombocytopenia and neu-
tropenia; however, the RDE was considered to be in the range
of 4.8 to 6.4 mg/kg on the basis of an overall risk-benefit
assessment using all available data from the dose-expansion
and dose-finding parts.

The results of the U31402-A-J101 trial highlight the
therapeutic reach that HER3-DXd may extend across the
treatment landscape for metastatic breast cancer. Multiple
phase II studies are ongoing to further evaluate HER3-DXd
5.6 mg/kg in the metastatic setting and explore potential
biomarkers associated with response (ICARUS-Breast, Clin-
icalTrials.gov identifier: NCT04965766; BRE-354, Clinical-
Trials.gov identifier:NCT04699630). In addition, studieshave

suggested that one potential mechanism of resistance to
current HER2-targeted ADCs is decreased HER2 expression,
raising the possibility that such cancers may remain sensitive
toHER3-directed agents after progression.16-18 As a result, the
phase II BRE-354 study will evaluate HER3-DXd as a treat-
ment option for HER21 breast cancer that has progressed on
trastuzumab deruxtecan. Studies are also ongoing to evaluate
HER3-DXd in earlier lines of therapy. Both the window-of-
opportunity SOLTI TOT-HER3 (ClinicalTrials.gov identifier:
NCT04610528) study and the phase II SOLTI-2103 VALEN-
TINE (ClinicalTrials.gov identifier: NCT05569811) study are
investigating the efficacy of neoadjuvant HER3-DXd and its
biological effects on the tumor microenvironment.19

In conclusion, HER3-DXd showed clinically meaningful and
durable antitumor activity in heavily pretreated patients,
across major breast cancer subtypes with high or low HER3
expression. A manageable and acceptable safety profile was
observed in this populationwith adverse prognostic features.
Further evaluation of HER3-DXd as a potential treatment
option in advanced breast cancer is ongoing.
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