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ABSTRACT

PURPOSE SHR-A1811 is an antibody-drug conjugate composed of an anti–human epi-
dermal growth factor receptor 2 (HER2) antibody trastuzumab, a cleavable
linker, and a topoisomerase I inhibitor payload. We assessed the safety, tol-
erability, antitumor activity, and pharmacokinetics of SHR-A1811 in heavily
pretreated HER2-expressing or mutated advanced solid tumors.

METHODS This global, multi-center, first-in-human, phase I trial was conducted at 33
centers. Patients who had HER2-expressing or mutated unresectable, ad-
vanced, or metastatic solid tumors and were refractory or intolerant to
standard therapies were enrolled. SHR-A1811 was administered intrave-
nously at doses ranging from 1.0 to 8.0 mg/kg once every 3 weeks. The
primary end points were dose-limiting toxicity, safety, and the recom-
mended phase II dose.

RESULTS FromSeptember 7, 2020, to February 27, 2023, 307 patients who had undergone
a median of three (IQR, 2-5) previous treatment regimens in the metastatic
setting received SHR-A1811 treatment. As of data cutoff (February 28, 2023), one
patient from the 6.4 mg/kg group experienced dose-limiting toxicities (pan-
cytopenia and colitis). Themost common grade 3 or higher adverse events (AEs)
included decreased neutrophil count (119 [38.8%]) and decreased WBC count
(70 [22.8%]). Interstitial lung disease occurred in only eight (2.6%) patients.
Serious AEs and deaths occurred in 70 (22.8%) and 13 (4.2%) patients, re-
spectively. SHR-A1811 led to objective responses in 59.9% (184/307) of all
patients, 76.3% (90/118) of HER2-positive breast cancer, 60.4% (55/91) of
HER2 low-expressing breast cancer, and 45.9% (39/85 with evaluable tumor
responses) of the 98 nonbreast tumors.

CONCLUSION SHR-A1811 exhibited acceptable tolerability, promising antitumor activity, and
a favorable pharmacokinetic profile in heavily pretreated advanced solid tu-
mors. The recommended phase II dose of 4.8 or 6.4 mg/kg was selected for
various tumor types.

INTRODUCTION

Human epidermal growth factor receptor 2 (HER2)–targeted
therapies have revolutionized the management of HER2-
overexpressing or mutated tumors, leading to a significant

improvement in survival.1-4 The progress in anti-HER2
therapy primarily benefits HER2-overexpressing or mu-
tated breast cancer, which includes monoclonal antibodies,
tyrosine kinase inhibitors, and antibody-drug conjugates
(ADCs) that have received clinical approval for this patient
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population.5-14 However, extending these anti-HER2 strat-
egies to nonbreast cancers with HER2 overexpression or
mutations is relatively challenging,2 highlighting a persis-
tent unmet medical need beyond breast cancer.

Advancements in ADC technology have recently transformed
anti-HER2 therapy,15-17 both in breast cancer and nonbreast
cancers. The approval of trastuzumab deruxtecan, an ADC
incorporating a HER2-targeted antibody trastuzumab and a
topoisomerase inhibitor, for HER2-positive and HER2-low
breast cancer,10-14 HER2-mutated non–small-cell lung can-
cer (NSCLC),18 andHER2-positive gastric or gastroesophageal
junction (G/GEJ) cancer,19 represents a significant break-
through. ADCs, as targeted therapies, combine the specificity
of monoclonal antibodies with the cytotoxic potential of
chemotherapy, enabling selective drug delivery to targeted
cells.15-17 This approach minimizes off-target toxicity, max-
imizes therapeutic efficacy, and improves patient outcomes.
Despite these advancements, challenges such as the risk of
interstitial lung disease (ILD) and the emergence of resistance
mechanisms remain,20-25 emphasizing the need to address
limitations in ADC therapy to optimize anti-HER2 therapy
both in breast cancers and nonbreast cancers.

SHR-A1811 is a novel ADC composed of anti-HER2 antibody
trastuzumab, a cleavable linker, and the topoisomerase I
inhibitor payload SHR169265.26 The payload SHR169265
demonstrates higher membrane permeability and more
potent cell-killing efficacy compared with the payload of
trastuzumab deruxtecan.26 To enhance chemical stability, a
chiral cyclopropyl group has been introduced between the
linker and toxin, preventing uncontrolled toxin release and
reducing early release–related side effects. The minimal
amount of early-released toxin and the moderate drug-
antibody ratio of 6 contribute to a favorable safety profile

of SHR-A1811. In this context, we conducted the phase I
first-in-human trial to evaluate the safety, tolerability,
antitumor activity, and pharmacokinetics of SHR-A1811 in
heavily pretreated patients with HER2-expressing or mu-
tated unresectable, advanced, or metastatic solid tumors.

METHODS

Study Design and Participants

This global, phase I, multicenter, first-in-human trial
(ClinicalTrials.gov identifier: NCT04446260) was conducted
at 33 centers and composed of three stages: dose escalation,
pharmacokinetics expansion, and indication expansion.

Eligible patients were age 18 years and older (age 20 years
and older in Taiwan and age 19 years and older in Korea),
had unresectable, advanced, or metastatic solid tumors,
and were refractory or intolerant to standard therapy. In
the dose escalation and pharmacokinetics expansion
stages, eligible patients had histologically confirmed
HER2-expressing or mutated solid tumors. In the indica-
tion expansion stage, eligible patients had HER2-positive
breast cancer (cohort A), HER2-positive G/GEJ adenocar-
cinoma (cohort B), HER2 low-expressing breast cancer
(cohort C), HER2-expressing ormutated NSCLC (cohort D),
or other HER2-expressing or mutated solid tumors (cohort
E). The detailed definitions of HER2 expression ormutation
are provided in the Data Supplement (online only). Patients
were required to have an Eastern Cooperative Oncology
Group performance status of 0 or 1 and at least one mea-
surable lesion according to RECIST version 1.1. Patients
should have tumor samples at baseline for regular central
laboratory confirmation, and HER2 status was centrally
reconfirmed.

CONTEXT

Key Objective
To assess the safety, tolerability, antitumor activity, and pharmacokinetics of SHR-A1811 (an antibody-drug conjugate
[ADC]) in heavily pretreated human epidermal growth factor receptor 2 (HER2)–expressing or mutated advanced solid
tumors.

Knowledge Generated
SHR-A1811 exhibits a manageable safety profile with a very low incidence of interstitial lung disease (2.6%). SHR-A1811
has shown substantial tumor responses in heavily pretreated advanced solid tumors, and the pharmacokinetic profile is
favorable. This study provides strong evidence to further establish SHR-A1811 as a novel treatment option for various solid
tumors in pivotal studies.

Relevance (R.G. Maki)
SHR-A1811, an ADC, is an active agent in HER2-expressing cancers. It may have a different toxicity profile than existing
agents, but such determination, as with response endpoints, will require a head-to-head clinical trial.*

*Relevance section written by JCO Associate Editor Robert G. Maki, MD, PhD, FACP, FASCO.
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The study protocol and protocol amendments were approved
by the ethics committee of each study center. The study was
conducted in accordancewith theDeclaration ofHelsinki and
Good Clinical Practice guidelines. All patients provided
written informed consent.

Procedures

SHR-A1811 was administered by intravenous infusion once
every 3 weeks (one cycle) until disease progression, unac-
ceptable toxicity, death, withdrawal of consent, or an in-
vestigator decision, whichever occurred first. Treatment

interruption for up to 4 weeks and dose reduction were
permitted to manage toxicities.

In the dose escalation stage, an i313 design was used, with
approximately three patients enrolled for each dose. Dose-
limiting toxicity was assessed from the drug administration
to day 21 by a safetymonitoring committee before escalating
to the higher dose. The starting dose of SHR-A1811 was
1.0 mg/kg, which was calculated as approximately one
twelfth of the human equivalent dose of the highest non-
severely toxic dose in cynomolgus monkeys (40mg/kg), and
was sequentially escalated to 2.0 mg/kg, 3.2 mg/kg,

Patients with solid tumor screened
(N = 464)

Excluded
  Did not meet inclusion criteria
    /met exclusion criteria
  Consent withdrawal
  Adverse event
Under screening

(n = 125)
(n = 118)

(n = 5)
(n = 2)

(n = 32)

Eligible patients who received at least one dose of SHR-A1811
(n = 307)

Included in the safety population
Included in the full analysis population
Included in the pharmacokinetic population

(n = 307)
(n = 307)
(n = 104)

Discontinued treatment
  Radiographical progression
  Adverse event
  Clinical progression
  Patient decision
    /consent withdrawal
  Physician decision

(n = 26)
(n = 18)
(n = 4)
(n = 2)
(n = 1)

(n = 1)

In dose escalation stage
  HER2-positive breast cancer
  HER2-low breast cancer
  Biliary tract cancer
  Urothelial carcinoma 
  G/GEJ carcinoma
  Colorectal cancer
  Gynecologic cancer
  NSCLC
  Other

(n = 35)
(n = 17)
(n = 4)
(n = 0)
(n = 2)
(n = 3)
(n = 6)
(n = 1)
(n = 1)
(n = 1)

In pharmacokinetic expansion stage
  HER2-positive breast cancer
  HER2-low breast cancer
  Biliary tract cancer
  Urothelial carcinoma
  G/GEJ carcinoma
  Colorectal cancer
  Gynecologic cancer
  NSCLC
  Other

(n = 96)
(n = 58)
(n = 25)
(n = 0)
(n = 5)
(n = 3)
(n = 1)
(n = 0)
(n = 3)
(n = 1)

Discontinued treatment
  Radiographical progression
  Adverse event
  Patient decision
    /consent withdrawal
  Death

(n = 44)
(n = 22)
(n = 13)
(n = 8)

(n = 1)

In indication expansion stage
  HER2-positive breast cancer
  HER2-low breast cancer
  Biliary tract cancer
  Urothelial carcinoma
  G/GEJ carcinoma
  Colorectal cancer
  Gynecologic cancer
  NSCLC
  Other

(n = 176)
(n = 43)
(n = 62)
(n = 23)
(n = 16)
(n = 7)
(n = 7)
(n = 9)
(n = 0)
(n = 9)

Discontinued treatment
  Radiographical progression
  Patient decision
     /consent withdrawal
  Clinical progression
  Adverse event
  Death
  Physician decision

(n = 79)
(n = 47)
(n = 15)

(n = 8)
(n = 4)
(n = 4)
(n = 1)

Treatment ongoing
(n = 158)

FIG 1. Patient disposition. The doses selected for dose escalation stage were 1.0 mg/kg (n 5 6), 2.0 mg/kg (n 5 6), 3.2 mg/kg
(n 5 6), 4.8 mg/kg (n 5 6), 6.4 mg/kg (n 5 8), and 8.0 mg/kg (n 5 3). The doses selected for pharmacokinetics expansion stage
were 4.8 mg/kg (n 5 28), 5.6 mg/kg (n 5 25), 6.4 mg/kg (n 5 27), and 8.0 mg/kg (n 5 16). The doses selected for indication
expansion stage were 4.8 mg/kg (n5 98) and 6.4mg/kg (n5 78). Other in dose escalation stage indicates esophageal squamous
cell carcinoma, in pharmacokinetics expansion stage indicates head and neck cancer, and in indication expansion stage indicates
three pancreatic cancers, two major salivary gland cancers, one esophageal squamous cell carcinoma, one appendiceal cancer,
one duodenal cancer, and one extramammary Paget’s disease. G/GEJ, gastric or gastroesophageal junction; HER2, human
epidermal growth factor receptor 2; NSCLC, non–small cell lung cancer.
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TABLE 1. Demographic and Baseline Characteristics

Characteristics
1.0 mg/kg
(n 5 6)

2.0 mg/kg
(n 5 6)

3.2 mg/kg
(n 5 6)

4.8 mg/kg
(n 5 132)

5.6 mg/kg
(n 5 25)

6.4 mg/kg
(n 5 113)

8.0 mg/kg
(n 5 19)

Total
(N 5 307)

Age, years, median (IQR) 59.0 (43.0-65.0) 59.5 (52.0-64.0) 53.5 (49.0-62.0) 56.5 (48.0-66.0) 56.0 (47.0-60.0) 54.0 (47.0-61.0) 55.0 (47.0-62.0) 55.0 (47.0-62.0)

Female, No. (%) 4 (66.7) 5 (83.3) 3 (50.0) 103 (78.0) 24 (96.0) 92 (81.4) 16 (84.2) 247 (80.5)

ECOG performance status, No. (%)

0 2 (33.3) 2 (33.3) 4 (66.7) 38 (28.8) 14 (56.0) 35 (31.0) 5 (26.3) 100 (32.6)

1 4 (66.7) 4 (66.7) 2 (33.3) 94 (71.2) 11 (44.0) 78 (69.0) 14 (73.7) 207 (67.4)

Race, No. (%)

Asian 3 (50.0) 3 (50.0) 3 (50.0) 102 (77.3) 23 (92.0) 108 (95.6) 19 (100.0) 261 (85.0)

White 3 (50.0) 3 (50.0) 3 (50.0) 20 (15.2) 2 (8.0) 5 (4.4) 0 36 (11.7)

Black or African American 0 0 0 5 (3.8) 0 0 0 5 (1.6)

Others 0 0 0 4 (3.0) 0 0 0 4 (1.3)

Unknown 0 0 0 1 (0.8) 0 0 0 1 (0.3)

Cancer type, No. (%)

HER2-positive breast cancer 4 (66.7) 3 (50.0) 2 (33.3) 44 (33.3) 10 (40.0) 41 (36.3) 14 (73.7) 118 (38.4)

HER2 low-expressing breast cancer 0 1 (16.7) 0 37 (28.0) 14 (56.0) 37 (32.7) 2 (10.5) 91 (29.6)

Biliary tract cancer 0 0 0 8 (6.1) 0 15 (13.3) 0 23 (7.5)

Urothelial carcinoma 1 (16.7) 0 0 15 (11.4) 0 6 (5.3) 1 (5.3) 23 (7.5)

Colorectal cancer 0 1 (16.7) 1 (16.7) 6 (4.5) 0 6 (5.3) 0 14 (4.6)

Gastric or gastroesophageal junction carcinoma 1 (16.7) 1 (16.7) 0 4 (3.0) 0 5 (4.4) 2 (10.5) 13 (4.2)

Gynecologic cancer 0 0 1 (16.7) 8 (6.1) 0 1 (0.9) 0 10 (3.3)

Non–small cell lung cancer 0 0 1 (16.7) 1 (0.8) 1 (4.0) 1 (0.9) 0 4 (1.3)

Others 0 0 1 (16.7) 9 (6.8) 0 1 (0.9) 0 11 (3.6)

Hormone receptor status,a No. (%)

Positive 4 (66.7) 2 (33.3) 1 (16.7) 49 (37.1) 21 (84.0) 53 (46.9) 10 (52.6) 140 (45.6)

Negative 0 2 (33.3) 1 (16.7) 31 (23.5) 2 (8.0) 22 (19.5) 6 (31.6) 64 (20.8)

Unknown 2 (33.3) 2 (33.3) 4 (66.7) 52 (39.4) 2 (8.0) 38 (33.6) 3 (15.8) 103 (33.6)

No. of metastatic sites, No. (%)

0 0 0 1 (16.7) 4 (3.0) 0 0 1 (5.3) 6 (2.0)

1-2 3 (50.0) 5 (83.3) 4 (66.7) 77 (58.3) 12 (48.0) 67 (59.3) 8 (42.1) 176 (57.3)

≥3 3 (50.0) 1 (16.7) 1 (16.7) 51 (38.6) 13 (52.0) 46 (40.7) 10 (52.6) 125 (40.7)

Sites of metastases, No. (%)

Visceral disease 5 (83.3) 3 (50.0) 5 (83.3) 106 (80.3) 22 (88.0) 97 (85.8) 16 (84.2) 254 (82.7)

Brain 1 (16.7) 0 0 5 (3.8) 1 (4.0) 6 (5.3) 2 (10.5) 15 (4.9)

Liver 2 (33.3) 2 (33.3) 2 (33.3) 64 (48.5) 10 (40.0) 64 (56.6) 6 (31.6) 150 (48.9)

Lung 4 (66.7) 1 (16.7) 4 (66.7) 54 (40.9) 17 (68.0) 57 (50.4) 9 (47.4) 146 (47.6)

(continued on following page)
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TABLE 1. Demographic and Baseline Characteristics (continued)

Characteristics
1.0 mg/kg
(n 5 6)

2.0 mg/kg
(n 5 6)

3.2 mg/kg
(n 5 6)

4.8 mg/kg
(n 5 132)

5.6 mg/kg
(n 5 25)

6.4 mg/kg
(n 5 113)

8.0 mg/kg
(n 5 19)

Total
(N 5 307)

Sum of diameters in target lesion,
mm, median (IQR)

77.7 (64.1-87.0) 67.1 (21.0-88.4) 57.8 (16.6-83.0) 52.7 (32.0-85.0) 57.0 (32.0-60.8) 48.5 (29.0-78.0) 52.0 (23.0-77.0) 52.0 (30.6-79.9)

Previous lines of regimens in
metastatic setting, median (IQR)

4 (2-5) 2 (2-3) 4 (2-4) 3 (1-4) 3 (2-5) 3 (2-5) 4 (2-6) 3 (2-5)

<3, No. (%) 2 (33.3) 4 (66.7) 2 (33.3) 65 (49.2) 11 (44.0) 44 (38.9) 6 (31.6) 134 (43.6)

≥3, No. (%) 4 (66.7) 2 (33.3) 4 (66.7) 67 (50.8) 14 (56.0) 69 (61.1) 13 (68.4) 173 (56.4)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; HER2, human epidermal growth factor receptor 2.
aThe hormone receptor status of five patients with breast cancer is unknown. Hormone receptor status testing is not common for nonbreast cancer patients, and all nonbreast cancers are categorized
as unknown.
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TABLE 2. Adverse Events by Dose Group

Adverse Events
1.0 mg/kg

(n 5 6), No. (%)
2.0 mg/kg

(n 5 6), No. (%)
3.2 mg/kg

(n 5 6), No. (%)
4.8 mg/kg

(n 5 132), No. (%)
5.6 mg/kg

(n 5 25),a No. (%)
6.4 mg/kg

(n 5 113), No. (%)
8.0 mg/kg

(n 5 19), No. (%)
Total

(N 5 307), No. (%)

Any 6 (100.0) 6 (100.0) 6 (100.0) 128 (97.0) 23 (92.0) 112 (99.1) 19 (100.0) 300 (97.7)

Neutrophil count decreased 2 (33.3) 1 (16.7) 2 (33.3) 80 (60.6) 14 (56.0) 86 (76.1) 19 (100.0) 204 (66.4)

Anemia 1 (16.7) 2 (33.3) 2 (33.3) 83 (62.9) 11 (44.0) 80 (70.8) 19 (100.0) 198 (64.5)

Nausea 3 (50.0) 5 (83.3) 4 (66.7) 76 (57.6) 13 (52.0) 74 (65.5) 13 (68.4) 188 (61.2)

WBC count decreased 1 (16.7) 1 (16.7) 2 (33.3) 66 (50.0) 13 (52.0) 72 (63.7) 15 (78.9) 170 (55.4)

Decreased appetite 3 (50.0) 3 (50.0) 2 (33.3) 44 (33.3) 4 (16.0) 54 (47.8) 11 (57.9) 121 (39.4)

Vomiting 1 (16.7) 1 (16.7) 4 (66.7) 51 (38.6) 8 (32.0) 45 (39.8) 11 (57.9) 121 (39.4)

Alopecia 0 2 (33.3) 2 (33.3) 52 (39.4) 5 (20.0) 49 (43.4) 10 (52.6) 120 (39.1)

Platelet count decreased 1 (16.7) 0 0 29 (22.0) 6 (24.0) 56 (49.6) 15 (78.9) 107 (34.9)

AST increased 2 (33.3) 0 0 38 (28.8) 5 (20.0) 40 (35.4) 5 (26.3) 90 (29.3)

ALT increased 3 (50.0) 0 0 44 (33.3) 6 (24.0) 30 (26.5) 3 (15.8) 86 (28.0)

Fatigue 3 (50.0) 5 (83.3) 5 (83.3) 26 (19.7) 2 (8.0) 31 (27.4) 5 (26.3) 77 (25.1)

COVID-19 0 0 0 29 (22.0) 7 (28.0) 27 (23.9) 8 (42.1) 71 (23.1)

Hypoalbuminemia 1 (16.7) 2 (33.3) 1 (16.7) 23 (17.4) 7 (28.0) 31 (27.4) 5 (26.3) 70 (22.8)

Proteinuria 1 (16.7) 1 (16.7) 1 (16.7) 29 (22.0) 6 (24.0) 23 (20.4) 4 (21.1) 65 (21.2)

NOTE. AEs occurring in 20% or more of patients are listed. Events are shown in descending order of frequency in the total patient. AEs were classified according to Medical Dictionary for Regulatory
Activities, version 24.0, and graded according to the National Cancer Institute Common Terminology Criteria for Adverse Events, version 5.0.
Abbreviation: AEs, adverse events.
aThe median follow-up period of 5.6 mg/kg group was 2.0 months (IQR, 1.4-2.6).
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mg/kg, 6.4 mg/kg, and 8.0 mg/kg. On the basis of the safety,
tolerability, and pharmacokinetics data obtained from the
dose escalation stage, 2-4 dose groups with approximately
15 patients for each dose were selected for pharmacokinetics
expansion in Asian sites. In the indication expansion stage,
the sample size for each cohort was designed by Simon’s
two-stage design (the minimax design).

Assessments

Safety assessments were conducted at each study visit, and
adverse events (AEs) were graded according to the National
Cancer Institute’s Common Terminology Criteria for Adverse
Events, version 5.0. Tumor response assessments were con-
ducted at baseline, every 6 weeks for the first 24 weeks, and
every 12 weeks thereafter, regardless of treatment interrup-
tions. Tumor responses were measured using high-resolution
computed tomography (CT) or magnetic resonance imaging
(MRI), and assessed by investigators according to RECIST
guidelines, version 1.1. Complete response (CR) or partial re-
sponse (PR) needed confirmation by repeat assessment at
least 4 weeks later at the next tumor assessment. Protocols
for pharmacokinetic analysis are provided in the Data
Supplement.

Outcomes

The primary end point was dose-limiting toxicity, safety,
and recommended phase II dose. The secondary end points
were pharmacokinetics parameters (Data Supplement),
immunogenicity, and efficacy end points.

Efficacy end points included objective response rate (ORR;
the proportion of patients with a best overall response of CR
or PR), duration of response (DoR; the time from the first CR
or PR to death or progression, whichever occurs first),
progression-free survival (PFS; the time from treatment
initiation to the first disease progression or death from any
cause), and disease control rate (DCR; the proportion of
patients with a best overall response of CR, PR, or stable
disease).

Statistical Analysis

The sample size assumptions are provided in the Data Sup-
plement. Efficacy and safety were assessed in the full analysis

set and safety set, respectively, both of which included all
patients who received at least one dose of SHR-A1811. Plasma
drug concentration, pharmacokinetic parameters, and im-
munogenicity analyses were conducted in patients who re-
ceived at least one dose of SHR-A1811 andmet specific criteria
for qualified data (Data Supplement).

Baseline demographics, safety results, pharmacokinetics, and
immunogenicity data were summarized using descriptive
statistics. The Kaplan-Meier method was used to estimate
time-to-event end points, including PFS and DoR, and their
corresponding95%CIswere calculatedusing theBrookmeyer-
Crowley method. The ORR and DCR were presented with
accompanying 95% CIs calculated on the basis of the Clopper-
Pearson exact method. The pharmacokinetic parameters of
SHR-A1811, the total anti-HER2 antibody, and the released
toxin SHR169265 were estimated using a noncompartmental
model byPhoenixWinNonlin software (Certara, Princeton,NJ),
version 8.3. All statistical analyses were performed using SAS
(SAS Institute, Cary, NC), version 9.4 or higher.

RESULTS

Patients

Between September 7, 2020, and February 27, 2023, a total of
307 patients were enrolled in this study and received at least
one dose of SHR-A1811 (209 breast cancers, 23 urothelial
carcinomas, 23 biliary tract cancers, 14 colorectal cancers,
13 G/GEJ adenocarcinomas, 10 gynecologic cancers [in-
cluding four endometrial cancers, three ovarian cancers, two
cervical cancers, and one high-grade serous carcinoma of
the right fallopian tube], four NSCLCs, and 11 other cancer
types [including three pancreatic cancers, two esophageal
squamous cell carcinomas, twomajor salivary gland cancers,
one head and neck cancer, one appendiceal cancer, one
duodenal cancer, and one extramammary Paget’s disease];
Fig 1).

During the dose escalation stage, 35 patients were enrolled
and received at least one dose of SHR-A1811, with six patients
each in the 1.0 mg/kg, 2.0 mg/kg, 3.2 mg/kg, and 4.8 mg/kg
groups, eight patients in the 6.4 mg/kg group, and three
patients in the 8.0 mg/kg group. One patient from the
6.4 mg/kg group experienced dose-limiting toxicities
(pancytopenia and colitis). On the basis of the data obtained

TABLE 3. Summary of Interstitial Lung Disease

Interstitial Lung Disease
1.0–3.2 mg/kg
(n 5 18), No. (%)

4.8 mg/kg
(n 5 132), No. (%)

5.6 mg/kg
(n 5 125), No. (%)

6.4 mg/kg
(n 5 113), No. (%)

8.0 mg/kg
(n 5 19), No. (%)

Total
(N 5 307), No. (%)

Any grade 0 3 (2.3) 0 1 (0.9) 4 (21.1) 8 (2.6)

Grade 1 0 0 0 0 2 (10.5) 2 (0.7)

Grade 2 0 2 (1.5) 0 1 (0.9) 1 (5.3) 4 (1.3)

Grade 3 0 1 (0.8) 0 0 0 1 (0.3)

Grade 4 0 0 0 0 0 0

Grade 5 0 0 0 0 1 (5.3) 1 (0.3)
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from the dose escalation stage, SHR-A1811 doses of
4.8 mg/kg (28 patients), 5.6 mg/kg (25 patients), 6.4 mg/kg
(27 patients), and 8.0 mg/kg (16 patients) were selected for
pharmacokinetic expansion. In the indication expansion
stage, 98 and 78 patients received SHR-A1811 at doses of
4.8 mg/kg and 6.4 mg/kg, respectively.

The demographics and baseline characteristics of the pa-
tients are summarized in Table 1 and the Data Supplement
(Tables S1-S3). The patients had undergone a median of
three (IQR, 2-5) previous regimens of treatment in the
metastatic setting. As of the data cutoff on February 28,
2023, the median duration of follow-up was 7.5 months
(IQR, 3.7-11.5). A total of 149 (48.5%) patients discontinued
treatment, mainly because of radiographical progression.

Safety

AEs were reported in 300 (97.7%) of the 307 patients, with
decreased neutrophil count (204 [66.4%]), anemia (198
[64.5%]), and nausea (188 [61.2%]) being the most common
ones (Table 2). AEs of grade ≥3 were reported in 187 (60.9%)
patients (Data Supplement, Table S4). The most frequently
reported AEs of grade ≥3 included decreased neutrophil count
(119 [38.8%]), decreasedWBC count (70 [22.8%]), and anemia
(59 [19.2%]). Treatment-related AEs of grade ≥3 were

reported in 166 (54.1%) patients. When considering regional
classifications, the incidence of treatment-related AEs of
grade ≥3 in Asians and non-Asians was 56.7% (148/261) and
39.1% (18/46), respectively (Data Supplement, Table S5).

Serious AEs were reported in 70 (22.8%) patients, with 40
(13.0%) considered treatment-related (Data Supplement,
Table S6). Dose reductions and treatment interruptions of
SHR-A1811 because ofAEswere reported in 67 (21.8%)and 125
(40.7%) patients, respectively. Eighteen (5.9%) patients
permanently discontinued SHR-A1811 treatment as a result of
AEs, and 13 (4.2%)patientsdiscontinued treatment because of
treatment-related AEs (Data Supplement, Table S7). Thirteen
(4.2%) patients died due to AEs (Data Supplement, Table S8),
and four (1.3%) deaths were considered treatment-related
(one patient with pneumonia at 4.8 mg/kg, one patient
with colitis and pancytopenia at 6.4 mg/kg, one patient with
unknown reason at 6.4 mg/kg, and one patient with ILD and
bacterial pneumonia at 8.0 mg/kg).

ILD was reported in eight (2.6%) patients. All these events
were considered treatment-related. Two of the 307 patients
had grade ≥3 ILD (one grade 3 at 4.8 mg/kg; one grade 5 at
8.0mg/kg; Table 3). Themedian time to the onset of ILDwas
120 days (IQR, 96-174). As of data cutoff, three patients (all
grade 2) had recovered from ILD, and the duration from

FIG 2. (Continued). breast cancers, and (E) nonbreast cancers. In B, the 10 gynecologic cancers included four endometrial cancers, three ovarian
cancers, two cervical cancers, and one high-grade serous carcinoma of the right fallopian tube; others included three pancreatic cancers, two
esophageal squamous cell carcinomas, twomajor salivary gland cancers, one head and neck cancer, one appendiceal cancer, one duodenal cancer,
and one extramammary Paget’s disease. HER2, human epidermal growth factor receptor 2.
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FIG 3. Mean serum concentration versus time curve of SHR-A1811, total antibody, and the released
payload after single dose of SHR-A1811.
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onset to regression in these patients was 18 days, 140 days,
and 154 days, respectively.

Antitumor Activity

SHR-A1811 led to substantial tumor responses in a variety of
heavily pretreated advanced solid tumors (Data Supplement,
Table S9), and the ORR in the 307 patients with solid tumors
was 59.9% (184/307; 95% CI, 54.2 to 65.5).

In the 209 patients with breast cancer, the median duration
of follow-up was 8.9 months (IQR, 5.6-12.0). The ORR was
76.3% (90/118; 95% CI, 67.6 to 83.6) in patients with HER2-
positive breast cancer and 60.4% (55/91; 95% CI, 49.6 to
70.5) in patients with HER2 low-expressing breast cancer
(Data Supplement, Table S10; Figs 2A and 2C-2D). The tumor
responses were durable (Data Supplement, Figs S1 and S2).

In the 98 patients with nonbreast solid tumors, the median
duration of follow-up was 4.1 months (IQR, 2.3-6.5). Of the
85 patientswhose tumor responseswere evaluable, objective
responses were achieved in 39 (45.9%; 95% CI, 35.0 to 57.0)
patients. This included 13 (59.1%) of 22 patients with uro-
thelial carcinoma, nine (56.3%) of 16 patients with biliary
tract cancer, six (50.0%) of 12 patients with G/GEJ carci-
noma, four (36.4%) of 11 patientswith colorectal cancer, four
(44.4%) of nine patients with gynecologic cancer, one
(25.0%) of four patients with NSCLC, and two (18.2%) of 11
patients with other nonbreast solid tumors (Figs 2B and 2E).
Subgroup analysis showed that tumor shrinkage was ob-
served across different immunohistochemistry (IHC) sta-
tuses (Data Supplement, Fig S3); and objective responses
were observed in 20 (54.1%) of the 37 patientswith IHC31, 10
(41.7%) of the 24 patients with IHC21, seven (50.0%) of the
14 patients with IHC11, and two (20.0%) of the 10 patients
with HER2 gene mutation and/or amplification (Data Sup-
plement, Table S11). The DCR was 88.2% (95% CI, 79.4 to
94.2) in the 85 nonbreast cancer patients whose tumor re-
sponse were evaluable. The median time to response was
1.4months (95%CI, 1.2 to 2.7) and the tumor responses were
durable with nonbreast solid tumors (Data Supplement, Fig
S4). As of data cutoff, only 38 (38.8%) of the 98 patients
experienced disease progression or death events. Median
PFS data were immature and the 6-month PFS rate was
52.1% (95% CI, 34.3 to 60.3).

Pharmacokinetics

A total of 123 patients were included in the pharmacokinetic
parameter population. After a single dose, the plasma ex-
posures (Cmax and AUC0-21d) of SHR-A1811, total antibody,
and the payload increased proportionally over a dose range
of 3.2-8.0mg/kg (Fig 3). The pharmacokinetic parameters of
SHR-A1811 and total antibody were similar at all dose levels,
with low plasma exposure of released payload observed. The
mean serum concentration versus time curve of SHR-A1811,
total antibody, and the payload after multiple doses of SHR-
A1811 are presented in the Data Supplement (Fig S5). Detailed

pharmacokinetic parameters of SHR-A1811, total antibody,
and payload are presented in the Data Supplement (Tables
S12-S14).

The immunogenicity analysis showed that among the 276
(89.9%) patients whose samples were evaluable for im-
munogenicity, none of themdeveloped treatment-emergent
antidrug antibody.

DISCUSSION

This first-in-human study showed that SHR-A1811 had a
manageable safety profile, with a very low incidence of ILD
(only 2.6%) in heavily pretreated unresectable, advanced,
or metastatic solid tumors. Most ILD cases were mild or
moderate, which can be controlled by corticosteroids.
SHR-A1811 led to substantial tumor responses in various
types of heavily pretreated advanced solid tumors, and the
responses were durable. The pharmacokinetics profile was
also favorable.

The safety profile of SHR-A1811 in this solid tumor study was
generally similar to that of trastuzumabderuxtecan.10-14,18,19,27-31

Only one patient who received a dose of 6.4mg/kg experienced
dose-limiting toxicity. Although no dose-limiting toxicity
was observed in the 8.0mg/kg group, the incidence of grade 3
or higher treatment-related AEs and treatment-related se-
rious AEs was higher than that of lower doses, indicating that
patients may have limited tolerance to the 8.0 mg/kg dose.
Therefore, the use of the 8.0mg/kg dose is not recommended
in subsequent phase II pivotal studies and phase III studies.
The incidence of treatment-related AEs leading to treatment
discontinuation for SHR-A1811 (4.2%) was numerically lower
than that for trastuzumab deruxtecan in various types of
advanced or metastatic solid tumors (14.4%-25%).10-14,18,19

Additionally, the most concerning safety issue for trastuzu-
mab deruxtecan is ILD.20,21,23 In our study, SHR-A1811 dem-
onstrated a numerically lower incidence of ILD (2.6%) than
trastuzumab deruxtecan (9.6%-26.4%).10-14,18,19 The stronger
growth inhibition IC50 of the toxin SHR169265 in SHR-A1811
against various cell lines compared with the toxin of tras-
tuzumab deruxtecan, coupled with the drug-antibody ratio of
6 in SHR-A1811, which led to similar antitumor activity at a
25% reduction in toxin dose relative to trastuzumab der-
uxtecan (Data Supplement, Table S15),26 aligns with the low
incidences of drug-related AEs leading to treatment dis-
continuation and ILD in our first-in-human study. Further-
more, the low incidence of toxicity indicates that the
therapeutic window for SHR-A1811 has the potential to be
extended, which could improve the antitumor outcomes of
SHR-A1811.

The ORR of SHR-A1811 in HER2-positive breast cancer and
HER2 low-expressing breast cancer cohorts was 76.2% and
60.4%, respectively, and that of trastuzumab deruxtecan in
these two patient populations was 60.9%-79.0% and 52.3%,
respectively.10-14 The high ORR in the 91 patients with
HER2 low-expressing breast cancer further confirmed the

10 | © 2024 by American Society of Clinical Oncology

Yao et al

D
ow

nl
oa

de
d 

fr
om

 a
sc

op
ub

s.
or

g 
by

 Z
he

jia
ng

 U
ni

ve
rs

ity
 o

n 
Ju

ne
 2

0,
 2

02
4 

fr
om

 2
10

.0
32

.0
03

.0
84

C
op

yr
ig

ht
 ©

 2
02

4 
A

m
er

ic
an

 S
oc

ie
ty

 o
f 

C
lin

ic
al

 O
nc

ol
og

y.
 A

ll 
ri

gh
ts

 r
es

er
ve

d.
 



high bystander effect observed in the preclinical study of
SHR-A1811. The DESTINY-Lung01 study reported an ORR of
55% for trastuzumab deruxtecan in patients with NSCLC
who had received a median of previous two lines of treat-
ment.18 In our study, only four patients with NSCLC were
enrolled, and one patient achieved confirmed objective re-
sponse as of data cutoff. Another phase I/II study of SHR-
A1811 conducted in 50 patients with activating HER2-mutant
advanced NSCLC who had received a median of previous
three lines of treatment showed an ORR of 40%.32 The en-
rollment of patients in this single-arm pivotal study in
NSCLC is still ongoing, and updated results will be reported
later. Objective responses were achieved in six (50.0%) of
12 patients with G/GEJ carcinoma in our study, and the ORR
for trastuzumab deruxtecan in DESTINY-Gastric01 study
was 51%.19 The ORRs in biliary tract cancer and gynecologic
cancer in our study were 56.3% (9/16) and 44.4% (4/9),
respectively. Studies assessing SHR-A1811 in a larger cohort of
patients with HER2-positive advanced or metastatic G/GEJ
carcinoma (ClinicalTrials.gov identifier: NCT05671822) and
HER2-expressing gynecologic cancer (ClinicalTrials.gov
identifier: NCT05896020) are currently underway and ac-
tively recruiting participants. Cross-trial comparisons should
be interpreted with caution as they involve diverse patient
populations; however, these data showed that advanced solid
tumors with different levels of HER2 expression benefit from
treatment with SHR-A1811.

The study has several limitations, including enrollment of
predominantly patients with breast cancer, resulting in a

limited sample size of nonbreast solid tumor patients. On-
going larger cohort clinical studies are addressing this
limitation. The relatively short follow-up period, especially
in the nonbreast cancer cohort, restricts the maturity of
survival data, and central laboratory testing for HER2 status
is still pending completion. The study used a less frequent
measurement schedule for CT or MRI scans compared with
certain studies involving trastuzumab deruxtecan. There-
fore, further confirmation of the observed lower incidence of
ILD is warranted in ongoing phase III SHR-A1811 studies
(ClinicalTrials.gov identifiers: NCT05424835, NCT05814354,
NCT06057610, and NCT06126640) and independent adju-
dication of ILD should be considered. The patient population
predominantly consists of Asians, with a minority of Cau-
casian White and Black patients, and no Hispanics or other
races, limiting generalization to other racial groups. How-
ever, our preliminary findings suggest similar pharmaco-
kinetics and antitumor activity across Asian and non-Asian
populations. Subsequent global studies with expanded non-
Asian cohorts are warranted to further investigate SHR-
A1811 in diverse patient populations.

In conclusion, this phase I first-in-human trial demon-
strates that SHR-A1811 showed promising antitumor activity
and had a manageable safety profile for heavily pretreated
advanced solid tumors with HER2 overexpression or mu-
tation. This phase I study had paved the way for further
development of SHR-A1811 as a new treatment option for
patients with HER2-expressing or mutated advanced solid
tumors.
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APPENDIX

TABLE A1. PARTICIPATING SITES INVESTIGATORS

Participating Sites
Investigator Study Site

Number of Patients
Enrolled

Herui Yao/Yiming Zhao/
Erwei Song

Sun Yat-sen Memorial Hospital, Sun Yat-sen University, Guangzhou, China 53

Min Yan The Affiliated Cancer Hospital of Zhengzhou University & Henan Cancer Hospital, Zhengzhou, China 45

Zhongsheng Tong Tianjin Medical University Cancer Institute and Hospital, Tianjin, China 29

Xinhong Wu Hubei Cancer Hospital, Tongji Medical College, Huazhong University of Science and Technology,
Hubei Provincial Clinical Research Center for Breast Cancer, Wuhan Clinical Research Center for
Breast Cancer, Wuhan, China

21

Min-Hee Ryu Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea 17

John J. Park Macquarie University, Sydney, Australia 15

Jee Hyun Kim Seoul National University Bundang Hospital, Seoul National University College of Medicine,
Seongnam, Korea

13

Yahua Zhong Zhongnan Hospital of Wuhan University, Wuhan, China 10

Mark Voskoboynik Alfred Health, Melbourne, Australia 9

Yongmei Yin The First Affiliated Hospital of Nanjing Medical University, Nanjing, China 9

Kan Liu Hunan Cancer Hospital, Changsha, China 8

Andreas Kaubisch Montefiore-Einstein Center for Cancer Care, Bronx, United States 8

Caigang Liu Shengjing Hospital of China Medical University, Shenyang, China 8

Jian Zhang Fudan University Shanghai Cancer Center, Shanghai, China 8

Shouman Wang Xiangya Hospital Central South University, Changsha, China 7

Seock-Ah Im Seoul National University, Seoul, Korea 6

Vinod Ganju PASO Medical, Melbourne, Australia 5

Minal Barve Mary Crowley Cancer Research, Dallas, United States 5

Hui Li Sichuan Cancer Hospital, Chengdu, China 5

Changsheng Ye Nanfang Hospital Southern Medical University, Guangzhou, China 4

Amitesh C Roy Southern Oncology Clinical Research Unit, Adelaide, Australia 3

Li-Yuan Bai China Medical University Hospital, China Medical University, Taichung, Taiwan 3

Chia-Jui Yen National Cheng Kung University Hospital, Tainan, Taiwan 3

Shanzhi Gu Hunan Cancer Hospital, Changsha, China 2

Yung-Chang Lin Chang Gung Memorial Hospital, Taoyuan, Taiwan 2

Lingying Wu Cancer Hospital Chinese Academy of Medical Sciences, Beijing, China 2

Lequn Bao Hubei Cancer Hospital, Wuhan, China 2

Ki Young Chung Ghs Greenville Memorial Medical Center, Greenville, United States 1

Jun Qian The First Affiliated Hospital of Bengbu Medical College, Bengbu, China 1

Yuee Teng The First Hospital of China Medical University, Shenyang, China 1

Yiding Chen The Second Affiliated Hospital, Zhejiang University School of Medicine, Hangzhou, China 1

Dahong Zhang Zhejiang Provincial People’s Hospital, Hangzhou, China 1
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