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Abstract 

Background: The JACOB trial (NCT01774786) was a double-blinded, placebo-controlled, randomized, multicenter, 
international, phase III trial evaluating the efficacy and safety of adding pertuzumab to trastuzumab and chemo-
therapy in first-line treatment of human epidermal growth factor receptor 2 (HER2)-positive metastatic gastric cancer/
gastroesophageal junction cancer (GEJC). The aim of this analysis was to investigate efficacy and safety outcomes in 
the Chinese subpopulation from the JACOB trial.

Methods: This post hoc subpopulation analysis included all patients recruited in mainland China (n = 163; 20.9%) 
between June 2013 and January 2016. The patients were randomly assigned in a 1:1 ratio to receive pertuzumab plus 
trastuzumab and chemotherapy (pertuzumab group; n = 82) or placebo plus trastuzumab and chemotherapy (con-
trol group; n = 81). Intravenous pertuzumab (840 mg) and trastuzumab (8 mg/kg loading and 6 mg/kg maintenance 
doses) were given every 3 weeks until disease progression or unacceptable toxicity. Chemotherapy was given as per 
standard regimens/doses of capecitabine or 5-fluorouracil plus cisplatin. The primary endpoint was overall survival 
(OS); secondary efficacy endpoints included progression-free survival (PFS), and overall objective response rate (ORR).

Results: The median OS was 18.7 months in the pertuzumab group and 16.1 months in the control group (hazard 
ratio [HR] 0.75; 95% confidence interval [CI] 0.49 to 1.14). The median PFS was 10.5 and 8.6 months in the pertuzumab 
and control groups, respectively (HR 0.85; 95% CI 0.60 to 1.21), and the median ORRs were 68.9% and 55.7%, respec-
tively. The treatment effect in this Chinese subpopulation showed consistency with that in the global ITT population 
with numerically lower HR for OS and PFS compared with the control group. The safety profiles of the pertuzumab 
and control groups in this Chinese subpopulation analysis were generally comparable. The most common grade 3–5 
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Background
Gastric cancer is the fifth most common cancer and the 
third leading cause of death worldwide [1]. More than 
70% of new gastric cancer cases occur in less developed 
countries; furthermore, 42.6% of new cases and 45.0% 
of gastric cancer-related deaths occur in China [2]. In 
China, gastric cancer is the second most common can-
cer as well as the second leading cause of cancer-related 
death, after lung cancer [2]. Approximately 679,100 new 
gastric cancer cases were diagnosed and 498,000 cancer-
related deaths were reported in 2015, accounting for 
15.8% of total cancer incidence and 17.8% of cancer mor-
tality in China [3]. Thus, the disease burden owing to gas-
tric cancer is much higher in China than elsewhere, and 
urgent efforts are required to improve the preventative 
measures and treatments for gastric cancer [1].

The main reason for the poor prognosis of gastric can-
cer is that the majority of patients present with advanced 
or inoperable disease at the time of diagnosis, result-
ing in limited available treatment options. The lack of a 
formal, nationwide, gastric cancer screening program 
has contributed to a lower early detection rate in China 
compared with those in other Asian countries; the 5-year 
overall survival (OS) rate for Chinese patients with gas-
tric cancer has been reported to be 54.3%, and only 15.0% 
for patients with distal metastasis [4]. Short survival rates 
were also reported previously in the analysis of data from 
the China subpopulation of the phase III ToGA study [5]. 
Although long-term survival rates have been improved in 
recent years [6], possibly due to heightened health aware-
ness as well as the implementation of new treatment 
strategies and follow-up procedures, they still remain 
lower in China than in other Asian countries [4, 7, 8]. It 
is clear that more needs to be done to improve the out-
comes for these patients.

Many investigations on new treatment strategies focus 
on advanced disease, including those targeting human 
epidermal growth factor receptor 2 (HER2), a molecular 
target with demonstrated treatment benefits in HER2-
positive gastric cancer [9]. In the ToGA study, trastu-
zumab combined with a fluoropyrimidine [capecitabine 

or 5-fluorouracil (5-FU)] plus cisplatin was found to be 
more effective and tolerable in HER2-positive advanced 
gastric cancer and gastroesophageal junction cancer 
(GEJC) compared with placebo plus chemotherapy [5, 
10]. In a post hoc analysis conducted on patients whose 
tumors highly overexpressed HER2, a 35% reduction in 
the risk of death (hazard ratio [HR] 0.65; 95% confidence 
interval [CI] 0.51–0.83) was observed with a median 
overall survival (OS) of 16.0  months in the treatment 
arm, compared with 11.8 months in the control arm [11]. 
A subpopulation analysis of Chinese patients produced 
results consistent with those obtained for the global 
population; as a result, trastuzumab plus chemotherapy 
was approved for use in HER2 immunohistochemistry 
(IHC)3+ or IHC2+ and in situ hybridization (ISH)-pos-
itive metastatic gastric cancer in China in 2012 [12]. To 
date, other phase III trials of first-line treatments have 
not achieved positive results [13–17]. Thus, trastuzumab 
plus chemotherapy is currently the only available target-
ing regimen for first-line treatment of HER2-positive 
metastatic gastric cancer. Nonetheless, improvements in 
median OS are still required.

The emergence of pertuzumab, a HER2 dimerization 
inhibitor and a new class of targeted agent, provides a 
new treatment option. Pertuzumab and trastuzumab 
bind to distinct sites on HER2, without competing with 
each other, and therefore disrupt HER2 signaling via 
complementary mechanisms [18]. Based on a series of 
promising data [19–21], the JACOB study was designed 
as a phase III trial with the hypothesis that pertuzumab 
combined with trastuzumab and chemotherapy as a first-
line treatment can augment anti-HER2 activity to pro-
long the OS of patients with HER2-positive metastatic 
gastric cancer/GEJC [22].

The primary analysis of the JACOB study was per-
formed based on the clinical cut-off date of December 
9, 2016 [22]. JACOB did not meet its primary endpoint; 
however, the addition of pertuzumab was found to 
numerically prolong the median OS by 3.3  months 
(17.5  months in the pertuzumab group vs. 14.2  months 
in the control group), although this difference was not 

adverse events were neutropenia, anemia, and leukopenia. However, due to the nature of being a post hoc subgroup 
analysis, the results presented here are descriptive only and need to be interpreted with caution.

Conclusions: OS and PFS were numerically improved by adding pertuzumab to trastuzumab and chemotherapy as 
first-line treatment in Chinese HER2-positive gastric cancer/GEJC patients, and this regimen demonstrated an accept-
able safety profile.
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statistically significant (HR 0.84; 95% CI 0.71 to 1.00; 
P = 0.0565) [22]. Moreover, 20.9% (n = 163) of all partici-
pants enrolled in the study were recruited from mainland 
China. The purpose of conducting the current post hoc 
subpopulation analysis was to investigate the efficacy and 
safety in Chinese patients with HER2-positive, metastatic 
gastric cancer and GEJC.

Methods
Study design and treatment
The JACOB trial was a double-blinded, placebo-con-
trolled, randomized, multicenter, international phase 
III trial designed to evaluate the efficacy and safety of 
pertuzumab in combination with trastuzumab and 
chemotherapy as a first-line treatment in patients with 
HER2-positive metastatic gastric cancer or GEJC. The 
primary results of an intention-to-treat (ITT) popula-
tion, which was defined as all patients randomly assigned 
to treatment groups regardless of whether they received 
the study drug, were analyzed according to group alloca-
tion have already been published [22]. Briefly, the HER2-
positive patients were histologically confirmed with 
metastatic adenocarcinoma of the stomach or gastroe-
sophageal junction. HER2-positive tumors were defined 
as primary or metastatic tumors with either IHC3+ or 
IHC2+ plus ISH+, as assessed by a sponsor-designated 
central laboratory (Targos Molecular Pathology GmbH, 
Kassel, Germany or Q-Lab, Shanghai, China). Other 
criteria were an Eastern Cooperative Oncology Group 
performance status (ECOG PS) of 0 or 1, baseline left 
ventricular ejection fraction (LVEF) of ≥ 55%, and a life 
expectancy of ≥ 3  months. In total, 780 patients (388 
patients in the pertuzumab group and 392 patients in 
the control group) were enrolled at 197 centers across 
30 countries between June 10, 2013 and January 12, 2016 
[22].

Eligible patients were randomized in a 1:1 ratio to the 
pertuzumab group or the control group. Patients were 
stratified based on geographical region (Asia [excluding 
Japan], Japan, North America/Western Europe/Australia, 
and South America/Eastern Europe), prior gastrectomy 
(yes and no), and HER2 status (IHC3+ and IHC2+/
ISH+); the geographical region of China was not one of 
the stratification factors for the main study. The patient 
number and treatment assignment were provided to the 
investigator via the interactive voice or Web response sys-
tem (IxRS; Almac Group, Souderton, PA, USA). Patient 
randomization numbers were allocated sequentially in 
the order in which patients were enrolled. The pertu-
zumab group received pertuzumab (840  mg by intra-
venous [IV] injection every 3  weeks) plus trastuzumab 
(IV, 8 mg/kg loading dose on day 1, followed by 6 mg/kg 
every 3 weeks) plus chemotherapy (cisplatin 80 mg/m2 by 

IV every 3 weeks; capecitabine 1000 mg/m2 taken orally 
twice daily for 28 doses every 3 weeks or 5-FU 800 mg/
m2 daily by continuous IV infusion for 120  h every 
3 weeks). The control group received placebo plus trastu-
zumab plus chemotherapy (regimens as above). The type 
of chemotherapy administered was determined by the 
treating physician. Chemotherapy was discontinued only 
for progressive disease or unacceptable toxicity (assessed 
using the National Cancer Institute Common Terminol-
ogy Criteria for Adverse Events [NCI-CTCAE] version 
4.0) during or before the 6th cycle. After the 6th cycle, 
continuation of chemotherapy was at the discretion of 
the patients and the treating physician. After chemo-
therapy completion, all patients received pertuzumab 
and trastuzumab or placebo and trastuzumab until dis-
ease progression, unacceptable toxicity, or withdrawal 
from the study. The study was considered to have reached 
completion when OS data for 502 events were collected 
and the last patient who received the study treatment had 
completed 5 years of cardiac safety follow-up or when the 
study was terminated by the sponsor, whichever occurred 
first.

This study was conducted in full conformance with the 
International Conference on Harmonization’s Guide-
line for Good Clinical Practice (document E6) [23] and 
the principles of the Declaration of Helsinki. All patients 
provided signed written informed consent. The study was 
registered at ClinicalTrial.gov (NCT01774786).

Endpoints and measurements
The primary objective was to compare OS, defined as the 
time from randomization to death of any cause or until 
the date of last follow-up, between the pertuzumab group 
and the control group. The secondary efficacy endpoints 
were progression-free survival (PFS), overall objective 
response rate (ORR), and duration of response (DoR). 
PFS was defined as the time from randomization to the 
first occurrence of disease progression, as determined by 
the investigator using RECIST v1.1 [24], or until death of 
any cause. ORR was defined as the percentage of patients 
who achieved either a partial response (PR) or complete 
response (CR) as determined using RECIST v1.1 based 
on the investigators’ assessment and was confirmed 
(using computed tomography, magnetic resonance imag-
ing, or X-ray) on two consecutive occasions ≥ 4  weeks 
apart after the criteria for response were first met. DoR 
was defined as the time from the date of the first docu-
mented objective response to the date of first docu-
mented progressive disease (PD) or death, whichever 
occurred first. Safety outcomes included the rates of 
symptomatic left ventricular systolic dysfunction (LVSD), 
non-LVSD cardiac death, and probable cardiac death. The 
rate of asymptomatic LVSD, severity of adverse events 
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(AEs), serious AEs, and other laboratory test abnormali-
ties were measured over the course of the study. Symp-
tomatic LVSD was defined as an absolute decrease from 
baseline of ≥ 10 % points in LVEF to a value of < 50% and 
at least one symptom of probable cardiac failure. Asymp-
tomatic LVSD was defined as an absolute decrease in 
LVEF of ≥ 10 % points below the baseline measurement 
to an LVEF of < 50%.

Post‑hoc and statistical analyses
This post hoc subpopulation analysis included all patients 
recruited at centers in mainland China. The same analy-
sis as that performed on the ITT population [22] was 
conducted, and descriptive statistics were provided with-
out formal testing. For the assessment of OS, patients 
who remained in the study at the time of data cut-off 
were censored at the last date of/prior to cut-off when the 
patients were known to be still alive. Patients who did not 
have any post-baseline data were censored at the date of 
randomization plus 1 day. For the assessment of PFS and 
DoR, patients without documented PD or death at the 
end of the study were censored at the tumor assessment 
date for which the patient was last known to be progres-
sion-free. For the assessment of PFS, patients who did 
not have any post-baseline tumor assessment data were 
censored at the date of randomization plus 1  day. ORR 
was assessed for patients in the ITT population with 
measurable disease at baseline. Patients who did not have 
any post-baseline tumor assessment data were counted 
as non-responders. Safety outcomes were assessed in all 
randomized patients who received at least one dose of 
the study treatment (analyzed according to treatment 
received).

The median OS, PFS, and DoR for both groups were 
estimated using the Kaplan–Meier approach, with 95% 
confidence intervals (CIs) calculated using the Brook-
meyer and Crowley method. An unstratified Cox propor-
tional hazards regression model was used to estimate the 
hazard ratio (HR) between the two groups with 95% CI. 
The ORRs with 95% CIs were calculated for both groups 
using the Clopper–Pearson method. Statistical analyses 
were performed using the SAS software, version 9.2 and 
9.4 (SAS Institute Inc., Cary, NC, USA).

Results
Patients
By the time of the primary clinical cut-off date of Decem-
ber 9, 2016, 995 Chinese patients were screened, and 
163 patients were recruited at 23 centers across China 
between July 15, 2014 and December 30, 2015. The 
median duration of the study follow-up was 22  months 
(range 0–25  months) in the pertuzumab group and 
18  months (range 2–26  months) in the control group. 

Following stratification according to prior gastrectomy 
and HER2 status, 82 patients were randomized to the 
pertuzumab group and 81 patients to the control group. 
All patients who were randomly assigned to treatment, 
regardless of whether the study medication was actu-
ally consumed, constituted the Chinese ITT subpopu-
lation (Fig.  1). One patient who was randomized to the 
control group, but received pertuzumab, was included in 
the pertuzumab group for the safety analysis. Therefore, 
the safety analysis was based on 83 patients in the pertu-
zumab group and 80 patients in the control group. Only 
two patients, one in each group, withdrew after treat-
ment (one patient received three cycles of treatment and 
discontinued treatment due to disease progression, then 
withdrew from the study; the other patient received one 
cycle of treatment before withdrawing from the study). 
No patients were lost to follow-up until the primary clini-
cal cut-off date.

The patients’ baseline and clinical characteristics 
were comparable between the two groups (Table  1). 
The median age was 59 (range 25–78) years in the per-
tuzumab group and 59 (range 23–73) years in the con-
trol group. Females accounted for 28.0% of patients in 
the pertuzumab group and 12.3% in the control group. 
In total, 25.6% of patients in the pertuzumab group and 
14.8% in the control group were diagnosed with GEJC. 
The average cycles of pertuzumab/placebo and trastu-
zumab administered per patient were 13.67 ± 9.36 in the 
pertuzumab group and 11.81 ± 8.35 in the control group. 
Relative dose intensity was similar in both groups, with a 
mean of 89.4% and 90.4% respectively.

Regarding the chemotherapy regimen, capecitabine 
was administered to 72 (87.8%) patients in the pertu-
zumab group and 70 (86.4%) patients in the control 
group; 5-FU was administered to 14 (17.1%) patients 
in the pertuzumab group and 13 (16.0%) in the control 
group. Chemotherapy was the main post-progression 
therapy in the Chinese subpopulation, and the regimens 
used were similar between the two groups. In total, 25 
(30.5%) patients in the pertuzumab group and 24 (29.6%) 
in the control group received at least one additional line 
of treatment subsequent to this study, and the details are 
shown in Additional file 1: Table S1.

Efficacy
In the Chinese subpopulation, the addition of pertu-
zumab to trastuzumab and chemotherapy reduced the 
risk of death by 25% compared with the control group 
(HR 0.75; 95% CI 0.49 to 1.14). The median OS was 
18.7  months in the pertuzumab group, compared with 
16.1  months in the control group (Fig.  2a). The median 
PFS was extended by approximately 2 months in the per-
tuzumab group (10.5  months vs. 8.6  months, HR 0.85; 
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95% CI 0.60 to 1.21) (Fig. 2b). The ORR was 68.9% (95% 
CI 57.1% to 79.2%) in the pertuzumab group compared 
with 55.7% (95% CI 43.3% to 67.5%) in the control group. 
The difference in ORR between the two groups was 13.2% 
(95% CI − 3.32 to 29.73).

Safety
A total of 1278 and 1008 AEs were recorded in the per-
tuzumab group and the control group, respectively. 
The AE profile is shown in Table  2 and the most com-
mon AEs (≥ 10% patients in either treatment group) are 
shown in Table 3. The AE profiles of the two treatment 
groups were generally comparable except for diarrhea 
(all grades, 39.8% in the pertuzumab group vs. 16.3% in 
the control group). After causality assessment, the rates 
of treatment-related diarrhea were similar in both groups 
(all grades, 10.8% in the pertuzumab group vs. 10.0% in 

the control group). There was no treatment discontinua-
tion due to diarrhea in the pertuzumab group. The three 
most common AEs (all grades) in both groups were 
neutropenia, leukopenia, and nausea, whereas the three 
most common grade 3–5 AEs in both groups were neu-
tropenia, anemia, and leukopenia. Serious AEs occurred 
in 20.5% and 15.0% of patients in the pertuzumab and 
control groups, respectively. Three (3.6%, including 1 
general physical health deterioration, 1 acute myocardial 
infarction, and 1 death) and 6 (7.5%, including 1 ane-
mia, 1 septic shock, 1 respiratory failure, and 3 deaths) 
patients experienced AEs with fatal outcomes in the per-
tuzumab and control groups, respectively. All AEs with 
fatal outcomes in the pertuzumab group were assessed 
as unrelated to the study treatment. Treatment was dis-
continued because of AEs in seven (8.4%) patients in the 
pertuzumab group and five (6.3%) patients in the control 

47 (58.0%) discontinued study 
participation

46 (56.8%) died
1 (1.2%) patient withdrawal

995 patients assessed

832 excluded
799 did not meet inclusion criteria
33 declined to participate

36 (43.9%) remained in the study
13 (15.9%) on study treatment
18 (22.0%) in study follow-up
5 (6.1%) between study 
treatment and follow-up

46 (56.1%) discontinued study 
participation

45 (54.9%) died
1 (1.2%) patient withdrawal

82 (100%) received 
pertuzumab + 
trastuzumab + 
chemotherapy*

81 (100%) received 
placebo + 
trastuzumab + 
chemotherapy*

34 (42.0%) remained in the study
18 (22.2%) on study treatment
16 (19.8%) in study follow-up
0 (0.0%) between study 
treatment and follow-up

163 patients randomized

Fig. 1 Study flowchart for the JACOB Chinese subpopulation. “Between study treatment and follow-up” refers to patients who have discontinued 
or completed study treatment but had not yet completed the first survival follow-up assessment. Patients in both treatment groups received 
trastuzumab, cisplatin, and fluoropyrimidine (capecitabine or 5-fluorouracil). *These patients were included in the intention-to-treat population. 
One patient assigned to the control group received one dose of pertuzumab in error and was included in the safety population for the pertuzumab 
group; the final safety population was consisted of 83 patients from the pertuzumab group and 80 patients from the control group
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group. No symptomatic LVSD was observed, and only 
one patient (1.2%) developed asymptomatic LVSD in the 
pertuzumab group.

Discussion
In this post hoc subpopulation analysis, we present the 
efficacy and safety of pertuzumab in combination with 
trastuzumab plus chemotherapy in 163 Chinese patients 
with HER2-positive metastatic gastric cancer and GEJC 
recruited to the JACOB study. The treatment effect in 

this Chinese subpopulation showed consistency with 
that in the global ITT population with numerically 
lower HR for OS (HR 0.75; prolongation of median OS, 
2.6  months) and PFS (HR 0.85; prolongation of median 
PFS, 1.9 months) compared with the control group. How-
ever, due to the nature of being a post hoc subgroup anal-
ysis, the results presented here are descriptive only and 
need to be interpreted with caution.

Differences in clinical and pathological characteristics 
were observed between the Chinese subpopulation and 
the global ITT population in certain aspects. There was 
a higher percentage of patients aged < 65 years in the Chi-
nese subpopulation (74.4% in the pertuzumab group and 
76.5% in the control group) compared with that in the 
global ITT population (58.8% in the pertuzumab group 
and 63.0% in the control group). A higher proportion of 
patients in the Chinese subpopulation had an ECOG PS 
of 1 (approximately 70% in each group) than that in the 
global ITT population (approximately 58%). Moreover, 
the diffuse histological subtype was observed in 9.8% 
of all patients in China, whereas 5.0% of patients in the 
global ITT population were diagnosed with this subtype.

Of note, HER2 IHC3+ patients accounted for 82.9% of 
the Chinese subpopulation, which was higher than that 
in the global ITT population (66.8%) [22]. It has been 
reported that the concurrence of HER2-positive status 
and diffuse subtype gastric cancer was associated with 
the worst survival outcomes [25]. All of these character-
istics were in accordance with the known tumor biology 
and aggressiveness of HER2-positive metastatic gastric 
cancer in Chinese patients, with similar data observed 
in the ToGA [5], HELOISE [26], and EVIDENCE studies 
[27].

The long-term outcomes in the pertuzumab group 
were numerically better in the Chinese subpopulation 
than in the global ITT population from the JACOB trial. 
In addition, the HR for OS was numerically lower in the 
Chinese subpopulation than that in the global ITT pop-
ulation (0.75 vs. 0.84). The ORR also showed a similar 
trend of greater improvement in the Chinese subpopu-
lation compared with the global ITT population (13.2% 
vs. 8.4%) [22]. These numerical differences between the 
Chinese subpopulation and global ITT population might 
be related to the unique baseline disease characteris-
tics and post-progression therapy for Chinese patients. 
Chen et al. [28] reported that capecitabine plus cisplatin 
may result in PFS benefit compared with 5-FU plus cis-
platin as first-line treatment for Chinese patients with 
advanced and metastatic GC. The discrepancies in effi-
cacy endpoints between the Chinese subpopulation and 
the global ITT population might be associated with the 
fact that a greater proportion of Chinese patients receiv-
ing capecitabine (87.1% vs. 77.1% in the total global ITT 

Table 1 Baseline demographic and disease characteristics 
of  the  Chinese subpopulation of  the  JACOB trial (ITT 
population)

ITT intention to treat; ECOG PS Eastern Cooperative Oncology Group 
performance status; HER2 human epidermal growth factor receptor 2; IHC 
immunohistochemistry; ISH in situ hybridization
a One patient in the control group did not have data on the number of 
metastatic sites available

Characteristic Total (cases) Pertuzumab 
group [cases 
(%)]

Control 
group [cases 
(%)]

Total 163 82 81

Age

 < 65 years 61 (74.4) 62 (76.5)

 ≥ 65 years 21 (25.6) 19 (23.5)

Sex

 Male 130 59 (72.0) 71 (87.7)

 Female 33 23 (28.0) 10 (12.3)

Disease measurability

 Measurable 144 74 (90.2) 70 (86.4)

 Non-measurable 19 8 (9.8) 11 (13.6)

ECOG PS

 0 47 24 (29.3) 23 (28.4)

 1 116 58 (70.7) 58 (71.6)

Histological subtype (Lauren classification)

 Diffuse 16 9 (11.0) 7 (8.6)

 Intestinal 144 71 (86.6) 73 (90.1)

 Mixed 3 2 (2.4) 1 (1.2)

Primary site

 Gastroesophageal 
junction

33 21 (25.6) 12 (14.8)

 Stomach 130 61 (74.4) 69 (85.2)

Number of metastatic  sitesa

 1–2 139 68 (82.9) 71 (88.8)

 > 2 23 14 (17.1) 9 (11.3)

HER status

 IHC2+ and ISH+ 31 14 (17.1) 17 (21.0)

 IHC3+ 132 68 (82.9) 64 (79.0)

Prior gastrectomy

 Yes 47 23 (28.0) 24 (29.6)

 No 116 59 (72.0) 57 (70.4)
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population). However, we cannot rule out the possibility 
that it might also be resulting from confounding factors 
inherent from conducting a post hoc analysis of a sub-
population for which the original study was not specifi-
cally powered. It is hoped that future prospective studies 
will be able to more accurately ascertain this point.

The safety profile in the Chinese subpopulation was 
consistent with that in the global population of the 
JACOB trial and the known safety profile of pertuzumab. 
However, the nature of post hoc analyses and the lack of 
multiplicity control for subpopulation analyses require 
that all data presented here should be treated as descrip-
tive statistics only. When comparing the safety profile of 
pertuzumab in this subpopulation with that in the global 
population, a lower frequency of diarrhea occurrence 
was observed. Of note, the same trend was observed in 
the Chinese subpopulation in the ToGA study [5].

The main limitations of our study were those inherent 
to post hoc subgroup analyses, including smaller sample 

size compared with the parent study, possibly reduced 
statistical power, less ability to control for confounding 
variables, and the potential bias in unblinded evaluations. 
Therefore, the results of this post hoc analysis should be 
interpreted with caution. Nonetheless, given the current 
absence of data from prospective clinical trials in Chi-
nese patients, the results accruing from this analysis pro-
vide important preliminary information for clinicians to 
consider future research in patients with HER2-positive 
advanced gastric cancer.

Conclusions
In summary, we here present the efficacy and safety 
results of first-line treatment with pertuzumab combined 
with trastuzumab plus chemotherapy in Chinese patients 
with HER2-positive, metastatic gastric cancer and GEJC. 
Compared with trastuzumab and chemotherapy alone, 
there was a numerically improved OS, PFS, and ORR, 
and a similar safety profile when pertuzumab was added 
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Fig. 2 Kaplan–Meier plots of overall survival (a) and progression-free survival (b) in the Chinese intention-to-treat subpopulation. Hazard ratio (HR) 
values with 95% confidence intervals (CIs) are unstratified. Progression-free survival was assessed by the investigator. Patients in both treatment 
groups received trastuzumab, cisplatin, and a fluoropyrimidine (capecitabine or 5-fluorouracil)

Table 2 Summary of the adverse events that occurred in the two treatment groups (safety population)

AE adverse event

Adverse event Pertuzumab group [cases (%)] n = 83 Control group 
[cases (%)]n = 80

All-grade AEs 83 (100.0) 78 (97.5)

 Grade 3–5 AEs 67 (80.7) 52 (65.0)

 Serious AEs 17 (20.5) 12 (15.0)

 AEs leading to treatment discontinuation 7 (8.4) 5 (6.3)

 AEs with fatal outcome 3 (3.6) 6 (7.5)

AEs leading to study withdrawal 1 (1.2) 2 (2.5)
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to the treatment regimen. Clinically, these results demon-
strated a good response to treatment in Chinese patients 
with HER2-positive, metastatic gastric cancer and GEJC, 
but further investigation is required to identify which 
patients are more likely to substantially benefit from per-
tuzumab treatment.

Additional file

Additional file 1: Table S1. Post-study anti-cancer therapies used by at 
least 2 patients (ITT population).
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