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Abstract
Background: Current treatment options for human epidermal growth factor
receptor 2 (HER2)-overexpressing gastric cancer at third-line have shown lim-
ited clinical benefit. Further, there is no specific treatment forHER2 immunohis-
tochemistry (IHC) 2+ and fluorescence in-situ hybridization-negative patients.
Here, we report the efficacy and safety of a novel anti-HER2 antibody RC48 for
patients with HER2-overexpressing, advanced gastric or gastroesophageal junc-
tion cancer.
Methods: Patients with HER2-overexpressing (IHC 2+ or 3+), locally advanced
ormetastatic gastric or gastroesophageal junction cancerwhowere under at least
second-line therapy were eligible and received RC48 2.5 mg/kg alone every 2
weeks. The primary endpoint was the objective response rate (ORR) assessed by
an independent review committee. Secondary endpoints included progression-
free survival (PFS), overall survival (OS), duration of response, time to progres-
sion, disease control rate, and safety.
Results: Of 179 patients screened, 125 were eligible and received RC48 treat-
ment. The ORR was 24.8% (95% confidence interval [CI]: 17.5%-33.3%). The
median PFS and OS were 4.1 months (95% CI: 3.7-4.9 months) and 7.9 months
(95% CI: 6.7-9.9 months), respectively. The most frequently reported adverse
events were decreased white blood cell count (53.6%), asthenia (53.6%), hair
loss (53.6%), decreased neutrophil count (52.0%), anemia (49.6%), and increased
aspartate aminotransferase level (43.2%). Serious adverse events (SAEs) occurred
in 45 (36.0%) patients, and RC48-related SAEs weremainly decreased neutrophil
count (3.2%). Seven patients had adverse events that led to death were not RC48-
related.
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Conclusions:RC48 showed promising activity withmanageable safety, suggest-
ing potential application in patientswithHER2-overexpressing, advanced gastric
or gastroesophageal junction cancer who have previously received at least two
lines of chemotherapy.

KEYWORDS
antibody-drug conjugate, gastric cancer, HER2-overexpressing, phase II clinical trial, RC48,
third-line therapy

1 BACKGROUND

Gastric cancer (GC) or gastroesophageal junction ade-
nocarcinoma (GEJA) is the fifth commonest cancer and
the fourth leading cause of cancer deaths worldwide [1],
which is especially prevalent in China, with an incidence
of 29.3/100,000 and mortality of 21.2/100,000 [2]. In about
20% of GC patients, human epidermal growth factor recep-
tor 2 (HER2) is overexpressed (immunohistochemistry
[IHC] score of 3+ or IHC 2+ and positive by fluorescence
in-situ hybridization [FISH]) [3].
Based on the phase III ToGA trial results, trastuzumab

is the only drug approved to be added to the first-
line chemotherapy for HER2-overexpressing advanced
GC [4, 5]. However, there is no alternative anti-HER2
drug approved for second-line treatment. Other molec-
ular agents targeting HER2, such as lapatinib, have
shown limited efficacy on previously treated HER2-
positive advanced GC, and the antibody-drug conju-
gate (ADC) trastuzumab-emtansine (T-DM1) was not
superior to second-line chemotherapy [6, 7]. Presently,
third-line treatment options for advanced GC patients
include chemotherapy (irinotecan, paclitaxel, and TAS-
102), immunotherapy (nivolumab and pembrolizumab),
and targeted therapy (apatinib) [4, 8]. However, the objec-
tive response rate (ORR) was generally low (2.84%-11.6%)
[9–12]. In contrast, trastuzumab deruxtecan, also known as
DS-8201, is anADC that has shown clinical benefit as third-
line therapy for patients with HER2-positive advanced GC
and approved by the Food andDrugAdministration (FDA)
in theUnited States and theMinistry ofHealth, Labour and
Welfare (MHLW) in Japan. Although trastuzumab derux-
tecan may lead to a relatively high rate of interstitial lung
disease (10%), the safety profile is still manageable [13].
RC48 is a novel recombinant human anti-HER2 mon-

oclonal antibody conjugated with a microtubule inhibitor
(monomethyl auristatin E) via a cleavable linker. Preclin-
ical study results showed that RC48 had a strong anti-
tumor effect on many tumor cell lines and animal models
with HER2 expression [14–16]. In addition, in vitro stud-
ies had shown that RC48 could trigger antibody-dependent

cell-mediated cytotoxicity on HER2-overexpressing can-
cer cells and suppress tumor growth [14]. In previous
studies, RC48 also showed a good safety profile and
promising activity towards solid tumors, especially GC,
and showed equivalent efficacy for HER2-low expression
(defined as HER2 IHC 2+&FISH-) and HER2-high expres-
sion (defined as HER2 IHC 2+&FISH+ or HER2 IHC 3+)
tumors [17–19].
To address the unmet need of patients with HER2-

overexpressing advancedGCwhohave previously received
two chemotherapy regimens but progressed, a single-arm,
phase II study was designed to evaluate the efficacy of
RC48.

2 PARTICIPANTS ANDMETHODS

2.1 Study design and participants

This study is a single-arm, open-labeled, phase II trial
carried out at 31 academic hospitals or cancer centers in
China. Eligible patients were at least 18 years old with
a life expectancy of more than 12 weeks; histologically
confirmed, locally advanced or metastatic GC or GEJA;
an Eastern Cooperative Oncology Group (ECOG) perfor-
mance status of 0-1; at least one unresectable, measur-
able tumor lesion according to the Response Evaluation
Criteria In Solid Tumors (RECIST version 1.1); adaptable
function of the heart, liver, and kidney; and documented
histologically confirmed HER2 overexpression (defined as
IHC 3+ or 2+). Main exclusion criteria included carci-
nomatous meningitis or untreated central nervous sys-
tem metastases. Patients who had received the following
treatments within 4 weeks before enrolment were not eli-
gible: chemotherapy (6 weeks of nitrosourea and mito-
mycin C, 2 weeks of oral 5-fluorouracil); radiotherapy (2
weeks of palliative local radiotherapy for bonemetastases);
targeted treatment; immunotherapy; traditional Chinese
medicine treatment (if the instructions clearly mentioned
anti-tumor effect); T-DM1 or participated in clinical stud-
ies of ADCs; any clinical investigational drug; a major
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surgery; any live vaccine (or had any vaccine planned to
be received during the study). The study protocol was
approved by a relevant institutional review board or ethics
committee at each study center. This study was performed
in accordance with the Declaration of Helsinki and Good
Clinical Practice guidelines. All patients provided written
informed consent before enrolment.

2.2 Procedures

All eligible patients received 2.5mg/kg of RC48 (RemeGen,
Yantai, Shandong, China) alone by intravenous infusion
during 30-90 min (60 min is recommended) every two
weeks. Computed tomography (CT) or magnetic reso-
nance imaging (MRI) of the chest, abdomen, and pelvis
was performed at baseline (within 28 days before RC48
treatment initiation) and every six weeks afterwards for
the evaluation of tumor response by an independent
review committee (IRC) using RECIST version 1.1. Patients
remained on the study until withdrawal for progressive dis-
ease (PD), intolerable adverse events (AEs), death, with-
drawal of consent, loss to follow-up, or for other reasons at
the discretion of the investigator. Dose interruptions and
reductionswere permitted tomanageAEs (Supplementary
Table S1).
Safety assessments were performed at each study visit.

All AEs weremonitored and graded according to the Com-
mon Terminology Criteria for Adverse Events version 4.03.
The last safety monitoring was performed on day 28 after
the last treatment.

2.3 Outcomes

The primary endpoint of this study was the proportion of
patients achieving an IRC confirmed objective response,
defined as a complete response (CR) or partial response
(PR), according to RECIST version 1.1. The ORRwas based
on the best overall response. The secondary endpoints
were ORR assessed by investigators, progression-free sur-
vival (PFS; the period from the first study dose until disease
progression or death, whichever occurred first), OS (the
time from the first dose until death or loss to follow-up),
duration of response (DOR; the time from the first docu-
mentation of objective response to the first documentation
of disease progression or death), time to progression (TTP;
the time from the date of the first dose to the first docu-
mentation of disease progression assessed by IRC or death
from tumor progression), disease control rate (DCR; the
proportion of patients with CR, PR, or stable disease [SD]),
and safety. Toxicity was assessed by using National Can-
cer Institute-Common Toxicity Criteria for Adverse Events
version 4.03.

2.4 Statistical analyses

The sample size was estimated based on an assumed ORR
of 20% among patients who failed at least two systemic
treatments. This study was designed to have at least 85%
power at a one-sided significance level of 2.5% to reject the
null hypothesis of a proportion of patients with an ORR
of 10% or less in this population. Considering an assumed
drop-out rate of 10%, we planned to recruit 125 patients.
The proportion of patients achieving an objective response
or disease control was calculated during the study, and
95% confidence intervals (CIs) were calculated by using the
Clopper-Pearson method. The Kaplan-Meier method was
used to calculate PFS and OS and plot survival curves. The
median survival was calculated according to the curve, and
the 95% CI was estimated via the Greenwood formula [20].
Fisher’s exact test was used to compare ORR between sub-
groups.OS andPFS in each subgroupwere comparedusing
log-rank tests. All statistical analyses were two-sided, and
P < 0.05 was considered statistically significant. SAS ver-
sion 9.2 (SAS Institute Inc., Cary, NC, USA) was used for
statistical analyses.

3 RESULTS

3.1 Patients

Between July 10, 2018, and December 6, 2019, 179 patients
were assessed, of whom 125 patients were found eligible for
this study and treated with at least one dose of RC48. As of
November 20, 2020, one patient (0.8%) continued to receive
RC48 treatment. The most common reasons for treatment
termination were disease progression (76 patients, 60.8%)
and AEs (16 patients, 12.8%; Figure 1).
As of November 20, 2020, 125 patients were included

in the full analysis set, and the 12-month follow-up data
were collected. Their baseline characteristics are shown in
Table 1. The median treatment duration was 12.0 weeks
(range, 2.0-38.0 weeks), and the median follow-up was 7.6
months (range, 0.8-23.7 months). Among the 125 patients,
97 (77.6%) had GC, and 28 (22.4%) had GEJA; 59 (47.2%)
had received three or more lines of treatment in the past.
Most of the patients were in poor condition, and only 29
(23.2%) had an ECOG performance status of 0 (Table 1).

3.2 Efficacy

All 125 patients were treated with RC48 at 2.5 mg/kg alone.
The overall ORR assessed by the IRC was 24.8% (95% CI:
17.5%-33.3%). The median DOR was 4.7 months (95% CI:
3.4-6.9 months; Supplementary Figure S1), and the DCR
was 42.4% (95% CI: 33.6%-51.6%; Table 2, Figure 2).
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TABLE 1 Baseline demographic and clinical characteristics of
the 125 enrolled patients with HER2-overexpressing, locally
advanced or metastatic gastric cancer

Characteristics Whole cohort
Age [years; median (range)] 58 (24-70)
Sex [cases (%)]
Female 34 (27.2)
Male 91 (72.8)

ECOG performance status [cases (%)]
0 29 (23.2)
1 96 (76.8)

Time from diagnosis to
enrollment [months; median
(range)]

17.1 (3.8-94.5)

Histological type [cases (%)]
Adenocarcinoma 120 (96.0)
Adenosquamous cell
carcinoma

1 (0.8)

Others 2 (1.6)*
Unknown 2 (1.6)

Primary site [cases (%)]
Stomach 97 (77.6)
Gastroesophageal junction 28 (22.4)

Burden of target tumor lesion [cases (%)]
<5 cm 38 (30.4%)
≥5 cm to <10 cm 43 (34.4%)
≥10 cm 38 (30.4%)
Undetermined 6 (4.7)**

Metastatic site [cases (%)]
Lymph node 95 (76.0)
Liver 70 (56.0)
Lung 57 (45.6)
Bone 24 (19.2)
Adrenal gland 14 (11.2)
Pleura 6 (4.8)
Kidney 3 (2.4)
Colorectum or esophagus 5 (4.0)
Others 65 (52.0)

Number of metastatic sites [cases (%)]
<2 16 (12.8)
≥2 109 (87.2)

Number of previous lines of therapy [cases (%)]
2 66 (52.8)
≥3 59 (47.2)

Previous trastuzumab treatment [cases (%)]
Yes 72 (57.6)
No 53 (42.4)

Previous taxane treatment [cases (%)]
Yes 107 (85.6)
No 18 (14.4)

(Continues)

TABLE 1 (Continued)

Characteristics Whole cohort
Clinical stage [cases (%)]
IIB 1 (0.8)
IV 124 (99.2)

HER2 status [cases (%)]
IHC 3+ 64 (51.2)
IHC 2+&FISH+ 12 (9.6)
IHC 2+&FISH- 6 (4.8)
IHC 2+&FISH undetermined 43 (34.4)

*One patient with poorly differentiated adenocarcinoma mixed with signet
ring cell carcinoma. One patient with dysplasia and canceration of the cardiac
gland.
**There were six patients evaluated as having no target lesson by IRC at base-
line.
ECOG Eastern Cooperative Oncology Group,HER2 human epidermal growth
factor receptor 2, IHC immunohistochemistry, FISH fluorescence in situ
hybridization.

Patients screened (n = 179)

Patients excluded (n = 54)
Ineligible (n = 50)
Withdrawal by patient (n = 3 )
Others* (n = 1)

Patients enrolled and received at 
least one dose of RC48 (n = 125)

Discontinued treatment (n = 124)
Disease progression (n = 76)
Adverse event (n = 16)
Physician decision (n = 6)
Death (n = 4)
Loss to follow-up (n = 1)
Others (n = 21)

Treatment ongoing  (n = 1)

Patients included in full 
analysis set and safety 
analysis set (n = 125)

F IGURE 1 Flow diagram of study enrollment, treatment, and
outcomes. *One patient agree to quit the trial due to the rapid
progression of the tumor, short expected survival, and limited
potential benefit from RC48

PFS and TTP were calculated based on the IRC assess-
ment. As of November 20, 2020, 107 patients (85.6%)
reported disease progression or died. The median PFS was
4.1 months (95% CI: 3.7-4.9 months), and the 6-month PFS
rate was 26.2% (Table 2, Figure 3A). TTP events such as
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TABLE 2 Summary of responses of the 125 Chinese patients
with HER2-overexpressing, locally advanced or metastatic gastric
cancer to RC48

Variables Whole cohort
Best overall response [cases (%)]
Complete response 0 (0.0)
Partial response 31 (24.8)
Unconfirmed partial response* 2 (1.6)
Stable disease ≥ 12 weeks 22 (17.6)
Stable disease < 12 weeks** 18 (14.4)
Progressive disease 36 (28.8)
NE*** 16 (12.8)

ORR [estimate (95% CI)] 24.8 (17.5-33.3)
Disease control rate [estimate (95% CI)] 42.4 (33.6-51.6)
ORR assessed by investigator [estimate
(95% CI)]

24.0 (16.8-32.5)

Progression-free survival
Disease progression or death [cases (%)] 107 (85.6)
Median (95% CI) (months) 4.1 (3.7-4.9)
Range (months) 0-19.4

Overall survival
Death or loss to follow-up [cases (%)] 97 (77.6)
Median (95% CI) (months) 7.9 (6.7-9.9)
Range (months) 0.8-23.7

Duration of response
Response to RC48 [cases (%)] 31 (24.8)
Median (95% CI) (months) 4.7 (3.4-6.9)
Range (months) 2.2-15.3

Time to progression
Disease progression [cases (%)] 87 (69.6)
Median (95% CI) (months) 4.2 (3.9-5.4)
Range (months) 0-19.4

Tumor response was assessed by an IRC except for the ORR assessed by inves-
tigators. ORR includes complete response and partial response. Disease con-
trol rates include complete response, partial response, and stable disease ≥ 12
weeks.
*Two patients were evaluated as having PR at the first assessment by both
investigators and IRC but discontinued the treatment before the second assess-
ment.
**Ten patients were evaluated as having PD at first assessment by investigators
and were assessed as having SD by the IRC. Due to early discontinuation of
treatment, SD duration could not be assessed. Eight patients were evaluated as
having SD at first assessment by both investigators and IRC but discontinued
the treatment before the third assessment because of adverse events or the
investigator/sponsor considered that it was not suitable to continue the trial
considering the maximum benefits for the subject.
***Six patients were evaluated as having no target lesson by IRC; 7 discon-
tinued the treatment before the second assessment because the investiga-
tor/sponsor considered that it was not suitable to continue the trial consider-
ing themaximumbenefits for the subject; 2 died before the second assessment,
and 1 was not evaluable by imaging examination by the IRC.
Abbreviations: PR partial response, SD stable disease, PD progression disease,
NE not evaluable, ORR objective response rate, CI confidence interval, IRC
independent review committee,HER2 human epidermal growth factor recep-
tor 2.

F IGURE 2 Treatment responses of 125 Chinese patients with
HER2-overexpressing, locally advanced or metastatic gastric cancer
treated with RC48. A, Waterfall plot of best objective response
assessed by IRC. B, Spider plot of best objective response assessed by
IRC. Dots indicate the IRC assessment time points. Dashed lines at
-30% or 20% indicate the minimum change in tumor size for a PR or
PD respectively by RECIST 1.1. Non-responders indicate the patients
with SD or PD. Responders indicate the patients with PR.
Abbreviations: IRC independent review committee, PR partial
response, SD stable disease, PD progression disease, NE not
evaluable, RECIST Response Evaluation Criteria In Solid Tumors,
HER2 human epidermal growth factor receptor 2

disease progression or death due to progression were seen
in 87 patients (69.6%), with a median TTP of 4.2 months
(95% CI: 3.9-5.4 months; Table 2). Nighty-seven patients
(77.6%) died, with a median OS of 7.9 months (95% CI: 6.7-
9.9 months) and a 1-year survival rate of 33.3% (95% CI:
25.0%-41.9%; Table 2, Figure 3B).
Subgroup analysis was conducted according to age,

ECOG performance status, primary site, tumor bur-
den, number of metastatic sites, HER2 status, previous
trastuzumab treatment, previous taxane treatment, and
number of previous lines of therapy. The patients over
65 years old showed significantly prolonged PFS than
younger patients (P = 0.044), whereas no other subgroups
showed significant benefits in their ORR, PFS, or OS
results (Supplementary Tables S2-S3 and Supplementary
Figure S2).



PENG et al. 7

F IGURE 3 Kaplan-Meier curves of progression-free survival
and overall survival for the 125 Chinese patients with
HER2-overexpressing, locally advanced or metastatic gastric cancer
treated with RC48. A, The estimated progression-free survival in all
patients was 4.1 months (95% CI, 3.7-4.9 months). B, The estimated
overall survival in all patients was 7.9 months (95% CI, 6.7-9.9
months). Abbreviations: HER2 human epidermal growth factor
receptor 2, CI confidence interval

3.3 Safety

Adverse events are summarized in Table 3. All patients
reported at least one AE. The most common AEs
included decreased white blood cell (WBC) count (53.6%),
asthenia (53.6%), hair loss (53.6%), decreased neutrophil
count (52.0%), anemia (49.6%), and increased aspartate
aminotransferase levels (AST; 43.2%). Grade 3-5 RC48-
related AEs (Supplementary Table S4) were observed in
40 patients (32.0%), of which the most common were
decreased neutrophil count (14.4%), decreasedWBC count
(14.4%), and anemia (5.6%).
Indeed, in this study, hematological abnormalities were

the commonest AEs. The rates of decreased WBC count
and neutrophil count, and anemia were all over 40%.
Abnormal liver function was also common, mainly mani-
fested by increased AST (43.2%) and alanine aminotrans-
ferase levels (32.0%) and were predominantly grade 1 or
2 (Table 3). Grade 3 and 4 abnormal blood electrolyte
levels were also reported, including in 8 patients (6.4%)
with hyponatremia and 7 (5.6%)with hypokalemia. Serious
adverse events (SAEs)were observed in 45 patients (36.0%),

TABLE 3 Adverse events in the 125 Chinese patients with
HER2-overexpressing, locally advanced or metastatic gastric cancer
treated with RC48

Event
All grade
[cases (%)]

Grade 3-5*
[cases (%)]

Any AEs 125 (100) 71 (56.8)
Decreased WBC count 67 (53.6) 18 (14.4)
Asthenia 67 (53.6) 3 (2.4)
Hair loss 67 (53.6) 0
Decreased neutrophil count 65 (52.0) 18 (14.4)
Anemia 62 (49.6) 16 (12.8)
Increased AST 54 (43.2) 2 (1.6)
Decreased appetite 48 (38.4) 1 (0.8)
Weight loss 48 (38.4) 1 (0.8)
Nausea 46 (36.8) 1 (0.8)
Hypoesthesia 41 (32.8) 4 (3.2)
Increased ALT 40 (32.0) 1 (0.8)
Vomiting 40 (32.0) 0
Constipation 37 (29.6) 0
Abdominal distention 34 (27.2) 1 (0.8)
Abdominal pain 32 (25.6) 1 (0.8)
Diarrhea 24 (19.2) 1 (0.8)
Decreased platelet count 24 (19.2) 2 (1.6)
Hyponatremia 24 (19.2) 8 (6.4)
Pruritus 24 (19.2) 0
Hypoalbuminemia 23 (18.4) 2 (1.6)
Hypokalemia 23 (18.4) 7 (5.6)
Limb pain 21 (16.8) 2 (1.6)
Pyrexia 20 (16.0) 0
Insomnia 19 (15.2) 0
Increased lactate dehydrogenase 19 (15.2) 0
Increased
gamma-glutamyltransferase

17 (13.6) 4 (3.2)

Back pain 16 (12.8) 1 (0.8)
Epigastric pain 16 (12.8) 0
Increased ALP 16 (12.8) 3 (2.4)
Joint pain 15 (12.0) 1 (0.8)
Decreased lymphocyte count 14 (11.2) 6 (4.8)
Hyperglycemia 13 (10.4) 3 (2.4)

This table shows all-grade adverse events occurring in at least 10% of patients
from the initiation to day 28 after the last treatment.
*Grade 5 adverse events occurred in 7 patients which were not RC48-related.
Abbreviations:AE adverse event,WBCwhite blood cell,AST aspartate amino-
transferase, ALT alanine aminotransferase, ALP alkaline phosphatase, HER2
human epidermal growth factor receptor 2.

including intestinal obstruction in 7 patients (5.6%), upper
gastrointestinal bleeding in 5 patients (4.0%), decreased
neutrophil count in 4 patients (3.2%), and liver func-
tion abnormality in 3 patients (2.4%). Regarding intestinal
obstruction, the commonest SAE, 4 cases were of grade 2,
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2 were of grade 3, and the grade was not reported in 1 case.
RC48-related SAEs were observed in 20 patients (16.0%)
and manifested mainly as decreased neutrophil count
(3.2%). AEs that resulted in dose interruption, drug sus-
pension, or discontinuation were observed in 13 (10.2%),
63 (50.4%), and 18 (14.4%) patients, respectively. Seven
patients (4.7%) died during the study, which were not
related to RC48 (Supplementary Table S5).

4 DISCUSSION

In the present study, we assessed the efficacy and safety
of RC48 as a third-line or later-line therapy in Chinese
patients with HER2-overexpressing GC or GEJA. The clin-
ical response to RC48 was encouraging. The study reached
its primary endpoint, with 31 (24.8%, 95% CI: 17.5%-33.3%)
of 125 patients achieving an objective response, which was
consistent with the prior phase I study [17, 18]. Addi-
tionally, on November 20, 2020, the median PFS was 4.1
months (95% CI: 3.7-4.9 months), and the 1-year OS rate
was 33.3% (95% CI: 25.0%-41.9%).
In our trial, patients were recruited according to

their documented HER2 status. This study included not
only conventional HER2-overexpressing (IHC 3+ or IHC
2+&FISH+) patients but also HER2 IHC 2+&FISH-
patients, which is normally defined as having low HER2
expression. Based on the previous studies, ADC drugs
might have an anti-tumor effect on non-targeted antigen-
positive cells due to the bystander effect and have potential
in treating HER2+ heterogeneous tumors, even for tumor
cells with low HER2 expression [17, 18, 21–23].
In the present study, there were no significant differ-

ences in ORR, PFS, and OS between patients with HER2
IHC 2+ and IHC 3+ tumors. However, the ORR of HER2
IHC 2+&FISH- patients was lower than that of conven-
tional HER2-positive patients [16.7% (95% CI, 0.9%-63.5%)
vs. 26.3% (95% CI, 17.2%-37.9%)]. One of the reasons for
this finding could be the small sample size of patients
with HER2 IHC 2+&FISH-. According to the protocol,
only HER2 IHC results were required. Due to the lack of
FISH information, only 6 patients were confirmed to have
HER2 IHC 2+&FISH- tumor, and 1 of them exhibited PR.
The clinical benefit of patients with HER2 IHC 2+&FISH-
tumors should be further investigated in future studies.
In this study, 53 patients (42.4%) had not received

trastuzumab previously. This is because some of the
patients could not afford it as trastuzumabwas not covered
by insurance until the end of 2017. Another reason is that
some of the patients had HER2 IHC 2+&FISH- tumors,
for which trastuzumab treatment is not recommended
[24]. Subgroup analysis showed no significant differences
in ORR, PFS, and OS between trastuzumab-treated and

trastuzumab-naïve patients, which was in line with the
results of patients with HER2-positive locally advanced or
metastatic GC or GEJA treated with trastuzumab emtan-
sine [7].
Regarding the RC48 safety profile, the rate of SAE in this

study was 36.0%, which was consistent with the rates (32%-
43%) reported by other studies on third-line advanced GC
[9, 25]. However, the commonest SAE (intestinal obstruc-
tion) was occurred in 7 patients, among which 5 were not
considered to be related to RC48: 1 patient had medical
history of intestinal obstruction; 1 had peritoneal carcino-
matosiswhichmay lead to intestinal obstruction; 2 had dis-
ease progressed rapidly during the treatment which may
lead to intestinal obstruction; and 1 had gastroesophageal
reflux disease at the time of enrollment which indicated
the progression of GC and risk of intestinal obstruction.
Grade 3 and 4AEswere reported by 69 patients (55.2%); the
most common of these AEs was myelosuppression, which
occurred in 18 patients (14.4%) and was considered drug-
related. Among the 18 patients with grade 3-4 myelosup-
pression AEs, only 1 had grade 4 febrile neutropenia and
sepsis. Although myelosuppression is the main toxicity of
RC48, the same as other chemotherapy drugs widely used
in clinical practice, it can be clinically managed. In this
study, 16 patients (12.8%) had grade 3 anemia, which could
be due to the disease. Studies have shown that 27%-40% of
advanced GC patients would have anemia, of which 5.5%
were RC48-related grade 3 and 4 anemia [26, 27]. Intersti-
tial lung disease or pneumonitis is an AE of special inter-
est that occurred in trastuzumab deruxtecan at a rate of 9%
with a death rate of 2.6% [28]. However it was not observed
with RC48.
While promising, these data are limited by the non-

randomized single-arm design of the study and a relatively
small sample size. The efficacy and safety of RC48 and
those of the current third-line treatment of patients with
advanced GC could not be compared in this study. A ran-
domized controlled trial is ongoing (NCT04714190) to com-
pare RC48 with standard treatment (taxan) in participants
with HER2-overexpressing locally advanced or metastatic
GC.

5 CONCLUSIONS

This study met its primary endpoint. RC48 demonstrated
promising activity with a manageable safety profile in
patients with HER2-overexpressing advanced GC who
were refractory or intolerant to at least two lines of stan-
dard chemotherapy. Further investigations will help to
validate the potential anti-tumor activity and safety of
RC48 in various settings, including combination with PD-1
inhibitor.
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