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Abstract Background: Trastuzumab has been approved for use in combination with ﬂuoropyrimidine plus cisplatin for the treatment of human epidermal growth factor receptor 2
(HER2)-positive advanced gastric cancer (AGC). Although capecitabine plus oxaliplatin
(XELOX) is a standard ﬁrst-line regimen for AGC, combination trastuzumab plus XELOX
has not been studied.
Methods: Patients with metastatic or unresectable HER2-positive AGC were diagnosed by
either HER2 immunohistochemistry (IHC) 3+ or IHC 2+/ﬂuorescence in-situ hybridisation
(FISH)+ received intravenous trastuzumab (8 mg/m2 for ﬁrst cycle and 6 mg/m2 for subsequent cycles on day 1) plus oral capecitabine (1000 mg/m2 twice daily on days 1–14) and intravenous oxaliplatin (130 mg/m2 on day 1), every 3 weeks. The primary end-point was the
objective response rate, and secondary end-points included progression-free survival (PFS),
overall survival (OS) and toxicity proﬁles.
Results: Fifty-ﬁve HER2-positive AGC patients were enrolled between August 2011 and February 2013. The median age was 57 years (range = 29–74). The conﬁrmed objective response rate
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was 67% (95% conﬁdence interval (CI) = 54–80%). After a median follow-up period of
13.8 months (range = 6.1–23.9), the median PFS and OS were 9.8 months (95% CI = 7.0–
12.6) and 21.0 months (95% CI = 6.4–35.7), respectively. Frequently encountered grade 3–4 toxicities included neutropenia (18%), anaemia (11%), and peripheral neuropathy (11%). There was
a treatment-related death caused by severe diarrhoea and complicated sepsis.
Conclusion: Combination of trastuzumab and XELOX is well tolerated and highly effective in
patients with HER2-positive AGC.
Ó 2015 Elsevier Ltd. All rights reserved.

1. Introduction
Gastric cancer is a major worldwide cause of cancerrelated deaths [1,2]. With recent advancements in our
understanding of gastric cancer biology, human epidermal growth factor receptor 2 (HER2) has been recognised as a major target for novel therapies against
metastatic or unresectable gastric cancer [3]. Because
HER2 is overexpressed or ampliﬁed in 6–36% of gastric
cancer cases [3–5], trastuzumab, a monoclonal antibody
against HER2, was evaluated in a randomised phase III
trial (Trastuzumab for Gastric Cancer: ToGA) for chemotherapy-naı̈ve patients with HER2-overexpressing
gastric cancer [6]. Adding trastuzumab signiﬁcantly
improves the eﬃcacy of chemotherapy with 2.7 months
of beneﬁt in median overall survival (OS). Trastuzumab
is the ﬁrst biological agent approved for the treatment of
gastric cancer, and its combination with cytotoxic chemotherapy is now considered a standard regimen for
HER2-positive gastric cancer.
Although there is no single standard cytotoxic chemotherapy regimen for metastatic or unresectable gastric cancer, doublet or triplet regimens including
ﬂuoropyrimidine and platinum are considered standard
therapies for metastatic or unresectable gastric cancer
[7]. Previous randomised phase III trials demonstrate
the non-inferiority of capecitabine and oxaliplatin to
infusional ﬂuorouracil and cisplatin, respectively, in
terms of eﬃcacy [8–10]. It is now widely accepted that
capecitabine and oxaliplatin can be used as substitutes
for infusing ﬂuorouracil and cisplatin, respectively,
and comparable eﬃcacy and diﬀerent safety proﬁles
are expected.
In the pivotal ToGA trial [6], capecitabine plus cisplatin (XP) or ﬂuorouracil plus cisplatin (FP) were used
as the backbone chemotherapies in combination with
trastuzumab. Most patients in this trial received XP
(88%). Among the various standard regimens for gastric
cancer, however, it remains uncertain which backbone
regimen is optimal for combination with trastuzumab
in terms of eﬃcacy and safety. The combination of capecitabine and oxaliplatin (XELOX) is the preferred standard ﬁrst-line regimen for metastatic or unresectable
gastric cancer. In previous trials on gastric cancer that
included exploratory analyses, oxaliplatin-containing
regimens demonstrated favourable toxicity proﬁles and

potentially better outcomes in comparison to cisplatincontaining regimens [9–11]. However, the combination
of trastuzumab and XELOX has not been investigated
previously. Therefore, we conducted our present multicenter phase II trial to assess the eﬃcacy and safety of
trastuzumab plus XELOX.
2. Materials and methods
This multicenter, open-label, single arm, phase II trial
was conducted at seven tertiary referral hospitals in
Korea. The protocol was approved by the institutional
review board of each participating institution, and all
patients provided written informed consent prior to
study entry. This study was conducted in accordance
with the Declaration of Helsinki and the guidelines of
Good Clinical Practice (ClinicalTrial.gov Identiﬁer:
NCT01396707).
2.1. Eligibility
Histologically conﬁrmed HER2-positive adenocarcinomas of the stomach or esophagogastric junction were
considered eligible for this trial if the patient was chemotherapy-naive and had inoperable locally advanced or
metastatic disease. HER2 positivity was deﬁned as either
immunohistochemistry (IHC) 2+/ﬂuorescence in-situ
hybridisation (FISH)+ or IHC3+ according to the gastric cancer scoring system for HER2 [4,12]. For initial
enrolment, HER2 positivity was determined by the local
pathologists at each participating institution. However,
all tumours were subsequently tested and centrally
reviewed for HER2 status during the ﬁrst cycle by an
experienced pathologist (Y.S.P.). Patients were replaced
if HER2 status was negative on this review. Inclusion
criteria also included age P20 years; P1 measurable
lesion according to Response Evaluation Criteria In
Solid Tumours (RECIST) v1.1 criteria [13]; Eastern
Cooperative Oncology Group (ECOG) performance
status 0–2; adequate bone marrow, renal, and hepatic
function; adequate cardiac function (left ventricular
ejection fraction P50% according to echocardiography
or multigated acquisition [MUGA] scan); life expectancy P3 months; and written informed consent provided. Patients were excluded if they had received
chemotherapy for gastric cancer. However, previous
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adjuvant chemotherapy without platinum was allowed if
the interval between the completion of adjuvant chemotherapy and study entry was >6 months. Patients were
also excluded if they had a serious medical condition
that was clinically signiﬁcant and required active
intervention.
2.2. Treatment
Patients received intravenous trastuzumab (8 mg/m2
for the ﬁrst cycle and 6 mg/m2 for the subsequent cycles
on day 1) plus oral capecitabine (twice-daily 1000 mg/
m2 on days 1–14) and intravenous oxaliplatin every
3 weeks (130 mg/m2 on day 1). Treatment continued
until disease progression, intolerable toxicity or patient’s
withdrawal of consent. Doses were interrupted or modiﬁed for grade 3–4 haematological toxicities (except
anaemia) and grade 2–4 non-haematological toxicities
according to the protocol. If XELOX was interrupted
for >3 weeks due to any toxicity, chemotherapy was permanently discontinued but trastuzumab was allowed to
continue at the discretion of attending physician if the
toxicities were mainly caused by chemotherapy.
2.3. Assessment
Baseline assessments included medical history, physical examination, laboratory tests, MUGA scanning,
chest X-ray and CT scanning of the abdomen and pelvis.
Physical examination and laboratory tests were performed at each treatment cycle. To evaluate treatment
responses, CT scans were performed every two cycles
or whenever there were signs or symptoms that indicated disease progression. Tumour responses were initially determined by the local investigators according
to RECIST v1.1 criteria, and treatment decisions were
made accordingly. Responses were centrally reviewed
at the end of the study (M.-H.R, B.-Y.R and S.R.P).
Complete (CR) and partial responses (PR) were conﬁrmed >4 weeks after the initial identiﬁcation of
response. Toxicities were assessed every cycle and
graded according to the National Cancer Institute Common Terminology Criteria for Adverse Events (version
4.03). MUGA scans were repeated every 12 weeks.
2.4. Statistical analysis
The primary end-point was the overall response rate
according to the local investigator assessment. Secondary end-points included progression-free survival
(PFS), overall survival (OS) and safety. The Simon minimax two-stage design was used to estimate the sample
size [14]. The estimated response rate of patients who
receive XELOX is 40% according to available historical
data (P0), and 15% improvement was expected by adding trastuzumab (two-sided overall alpha = 0.1;

power = 80%). After expecting a 10% drop-out rate,
the target enrolment was 55 patients. In the ﬁrst stage,
30 patients were considered and P11 objective
responses (CR or PR) were required to proceed to the
second stage of patient enrolment. At least 24 objective
responses were needed to declare trastuzumab in combination with XELOX as eﬀective. PFS was deﬁned as the
time from the initiation of study treatment to disease
progression or death, whichever occurred ﬁrst. OS was
deﬁned from the initiation of study treatment to death
from any cause. The Kaplan–Meier method was used
to estimate the time-to-event variables. Baseline and follow-up left ventricular ejection fractions were compared
using the paired t test. All eﬃcacy parameters were analysed based on the full analysis set, which included those
patients who met the eligibility criteria. A two-sided p
value <0.05 was considered statistically signiﬁcant, and
SPSS 18.0 (SPSS Inc., Chicago, IL) was used to perform
the statistical analyses.
3. Results
3.1. Patients
Between 6th August 2011 and 23th February 2013, a
total of 64 patients were screened for possible enrolment. Among these cases, eight patients who did not
meet the eligibility criteria were excluded prior to the
study treatment, and one patient was replaced due to
the lack of HER2 positivity on central pathology review.
Hence, 55 patients were eligible for this analysis. The
baseline characteristics of the patients are summarised
in Table 1. The median age was 57 years (range = 29–
74 years), and two-thirds of the patients were male.
Most patients initially presented with metastatic disease
(82%). The lymph node was the most frequent metastatic site (76%), followed by the liver (49%) and peritoneum (27%). According to a central pathology review,
IHC 3+ was identiﬁed in 89% of patients (n = 49) and
IHC 2+/FISH+ in 11% (n = 6). Data cut-oﬀ for the
ﬁnal analysis was done on 2nd September 2013. At the
time of analysis, study treatment was continuing in 16
patients without progression and had been discontinued
in 39 patients; 31 patients due to disease progression or
death, 4 patient’s refusal, two patients due to no residual
disease following surgical resection, and each for followup loss and adverse events.
3.2. Eﬃcacy
The conﬁrmed objective response rate was 68% (95%
conﬁdence interval [CI] = 54–80%) according to
RECIST v1.1 (Table 2). CR and PR were achieved in
2 (4%) and 35 patients (64%), respectively. The disease
control rate, deﬁned as the proportion of patients demonstrating CR, PR, or stable disease, was 89% (95%
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Table 1
Baseline characteristics.
Characteristics

No. (%)

Median age (range), y
Sex (male)
ECOG performance status 0–1

57 (29–74)
37 (66%)
51 (93%)

Disease status
Recurrent after curative resection
Initially metastatic
Inoperable locally advanced

8 (14%)
45 (82%)
2 (4%)

HER2 status
IHC 2+/FISH+
IHC 3+

6 (11%)
49 (89%)

Metastasis site
Any
Liver
Peritoneum
Lung
Bone
Lymph node

53 (96%)
27 (49%)
15 (27%)
11 (20%)
7 (13%)
42 (76%)

ECOG = Eastern Cooperative Oncology Group; IHC = immunohistochemistry; FISH = ﬂuorescence in situ hybridisation; HER2, human
epidermal growth factor receptor 2.

Table 2
Objective responses according to RECIST v1.1.
Response

No.

Complete response
Partial response
Stable disease
Progressive disease
Not evaluable*
Conﬁrmed objective
response rate
Disease control rate

2 (4%)
35 (64%)
12 (21%)
3 (5%)
3 (5%)
68% (95% conﬁdence interval
(CI) = 54–80%)
89% (95% CI = 78–95%)

*
Could not be evaluated due to patient refusal to receive additional
chemotherapy after the ﬁrst cycle (n = 2) or early death prior to the
ﬁrst response evaluation (n = 1).

CI = 78–95%). In two patients who demonstrated
remarkable responses (each in terms of CR and PR)
and a complete disappearance of distant metastases, surgical resection of the primary tumour was performed. In
these cases, no residual disease was found in surgical tissues. The tumour response could not be assessed in three
patients because of a refusal to receive further chemotherapy after cycle 1 (2 patients) or early death prior
to the ﬁrst assessment (1 patient). After a median follow-up
period
of
13.8 months
(range = 6.1–
23.9 months), the median PFS was 9.8 months (95%
CI = 7.0–12.6 months) and the 6-month PFS rate was
69% (Fig. 1). The median OS was 21.0 months (95%
CI = 6.4–35.7 months), and the 1-year OS rate was
63%. The eﬃcacy outcomes according to the central
review were consistent with those made by the local
investigators (overall response rate of 69%, median
PFS of 8.6 months [95% CI = 7.4–9.9 months]). Follow-

485

ing progression to study treatment, 22 of 29 patients
with disease progression received second-line chemotherapy, six patients received anti-HER2 therapy, one
patient received mTOR inhibitor, and 15 received conventional chemotherapy.
3.3. Safety
A median of 10 cycles of capecitabine (range = 1–30),
eight cycles of oxaliplatin (range = 1–30), and 10 cycles
of trastuzumab (range = 1–30) were administered. The
mean relative dose intensity (RDI; i.e. the total delivered
dose as a percentage of the targeted dose per unit time)
was maintained at 74% for capecitabine, 78% for oxaliplatin and 90% for trastuzumab during the seventh
cycle of treatment (Fig. 2). Adverse events developed
in P10% of patients are listed in Table 3. There was
one treatment-related death due to severe diarrhoea
and complicated sepsis. The most common grade 3–4
adverse events were neutropenia (18%), followed by
anaemia (11%), peripheral neuropathy (11%) and fatigue (5%). No patients developed heart failure following
treatment. According to repeated MUGA scans, the left
ventricular ejection fractions (mean ± standard deviation) were 67.7 ± 5.2% (range = 55–79%), 67.1 ± 4.8%
(range = 57–78%),
65.9 ± 4.4%
(range = 58–76%),
66.2 ± 4.5% (range = 60–78%) and 66.6 ± 5.0%
(range = 60–83%) at baseline, 3, 6, 9 and 12 months,
respectively. There were no statistical diﬀerences in the
left ventricular ejection fractions over time. No patients
demonstrated P10% decrease in left ventricular ejection
fraction in comparison with baseline.
4. Discussion
Our current study suggests that the combination of
trastuzumab and XELOX is well tolerated and highly
eﬃcacious in patients with HER2-positive gastric cancer. The toxicity proﬁle of trastuzumab plus XELOX
is comparable to XELOX alone according to previous
phase II trials on patients with advanced gastric cancer
(AGC) [15,16]. In our study cohort, trastuzumab plus
XELOX demonstrated promising eﬃcacy outcomes
compared to the results of the ToGA trial, where trastuzumab was combined with XP in most patients [6].
These ﬁndings suggest that XELOX is a reasonable
option for combination with trastuzumab in patients
with HER2-positive advanced gastric cancer.
In this study, trastuzumab plus XELOX was found to
be highly eﬃcacious, demonstrating an objective
response rate of 68%, a median PFS of 9.8 months
and a median OS of 21.0 months. Considering that the
median PFS in previous phase II trials on XELOX
was reported to be 5.6–5.8 months in previously
untreated patients with gastric cancer [15,16], our current results conﬁrm that trastuzumab can enhance the
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Table 3
Adverse events occurring P10% of patients.

Neutropenia
Anaemia
Thrombocytopenia
Leukopenia
Anorexia
Nausea
Vomiting
Diarrhoea*
Constipation
Stomatitis
Abdominal pain
Fatigue
Peripheral neuropathy
Hand-foot syndrome
Hyperpigmentation
Weight loss
*

Grade 1

Grade 2

Grade 3

Grade 4

4 (7%)
24 (47%)
28 (51%)
16 (29%)
20 (36%)
22 (40%)
9 (16%)
15 (27%)
14 (25%)
10 (18%)
16 (29%)
15 (27%)
22 (40%)
11 (20%)
22 (40%)
6 (11%)

17 (31%)
23 (42%)
7 (13%)
11 (20%)
9 (16%)
7 (13%)
9 (16%)
5 (9%)
3 (5%)
1 (2%)
5 (9%)
12 (22%)
11 (20%)
6 (11%)
–
2 (4%)

10 (18%)
5 (9%)
1 (2%)
–
2 (4%)
1 (2%)
–
1 (2%)
–
1 (2%)
–
3 (5%)
6 (11%)
1 (2%)
–
–

–
1 (2%)
1 (2%)
–
–
–
–
–
–
–
–
–
–
–
–
–

One patient died of diarrhoea and complicated sepsis.

Fig. 1. Progression-free and overall survival.

Fig. 2. Relative dose intensity.

eﬃcacy of chemotherapy in HER2-positive gastric cancer. In the ToGA trial, the median PFS and OS of the
trastuzumab plus XP/FP arm were 6.7 months and
13.8 months, respectively, and the response rate was
47% [6]. The outcomes of trastuzumab plus XELOX
in our present study appeared to be superior to those
of trastuzumab plus XP/FP reported in the ToGA trial,
although direct comparisons between these trials should
be cautiously interpreted (Table 4). One of the major
reasons for the better outcomes identiﬁed in our present
trial may be the higher proportion of patients with IHC
3+ HER2 gastric cancer in our cohort. The preplanned
exploratory analysis of the ToGA trial showed that the
impact of trastuzumab is correlated with the magnitude
of HER2 positivity: median OS was 10.0 months and
16.0 months in patients with IHC 0 or 1+/FISH+,
and IHC 2+/FISH+ or IHC 3+, respectively [6]. Whilst
two-thirds of patients in the ToGA trial had tumours
with high HER2 expression (51% for IHC 3+, and

27% for IHC 2+/FISH+), all patients enrolled in our
current study had high HER2-expressing tumours and
most (89%) were diagnosed with HER2 IHC 3+ (for
which better outcomes are anticipated with trastuzumab
treatment). In the ToGA trial, 66 cycles of cytotoxic
chemotherapy were allowed, whereas in our present
trial, there were no limitations with regard to continuing
the cytotoxic XELOX regimen if there was no disease
progression or unacceptable toxicity. This might have
aﬀected the prolonged survival noted in our study
cohort, considering that a median of 10 cycles of capecitabine and eight cycles of oxaliplatin were administered. It may therefore be a better strategy to continue
administering backbone cytotoxic agents until disease
progression or unacceptable toxicity, although there
have been no clinical trials that have compared ﬁxed
chemotherapy cycles and continuing chemotherapy in
advanced gastric cancer patients. Furthermore, a potential synergism between trastuzumab and oxaliplatin,
which was suggested in a preclinical study, might have
contributed to the promising results in this study [17].
Trastuzumab plus XELOX was generally well tolerated. The dose intensities of capecitabine, oxaliplatin
and trastuzumab were well maintained during treatment. Here, the toxicity proﬁle of trastuzumab plus
XELOX was found to be comparable to XELOX, which
was reported in previous phase II trials, although a
higher incidence of grade 3–4 peripheral neuropathy
(11% versus 0%), neutropenia (18% versus 10–14%)
and anaemia (11% versus 0–2%) were noted with trastuzumab plus XELOX [15,16]. When our results were
compared with the results of trastuzumab plus XP/FP
obtained in the ToGA trial [6], trastuzumab plus XELOX demonstrated a favourable toxicity proﬁle in terms
of grade 3–4 neutropenia (18% versus 27%), anaemia
(11% versus 18%) and gastrointestinal toxicities (nausea,
2% versus 7%; vomiting, 0% versus 6%; diarrhoea, 2%
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Table 4
Cross-trial comparison of the current study with the ToGA trial.

Deﬁnition of HER2-positive
for study inclusion
Backbone chemotherapy
Eﬃcacy outcomes
Response rate
PFS, median
OS, median

ToGA trial [6]

Current study

IHC 3+ or FISH+ (IHC 2+/FISH+ or IHC 3+:
76%)
Capecitabine plus cisplatin (88%) or ﬂuorouracil
plus cisplatin (12%), up to 6 cycles

IHC 2+/FISH+ or IHC 3+

47%
6.7 months
Overall: 13.8 months
IHC 2+/FISH+ or IHC 3+ subgroup: 16.0 months

68%
9.8 months
21.0 months

Capecitabine plus oxaliplatin, no limitation on the
number of cytotoxic chemotherapy cycles

IHC, immunohistochemistry; FISH, ﬂuorescence in-situ hybridisation; PFS, progression-free survival; OS, overall survival; HER2, human epidermal growth factor receptor 2.

versus 9%), except grade 3–4 peripheral neuropathy
(11% versus 0%). Here, the frequency and severity of
peripheral neuropathy were similar to the oxaliplatincontaining triplet regimens without trastuzumab documented by the REAL-2 trials (all grades, 80–84%;
grades 3–4, 4–8%) [9]. In previous randomised trials that
assessed substituting oxaliplatin for cisplatin for the
treatment of gastric cancer, oxaliplatin-containing regimens demonstrated favourable safety proﬁles in comparison to cisplatin-containing regimens [9,10].
Furthermore, cisplatin has been found to be associated
with increased thromboembolic events in comparison
to oxaliplatin, and infusional ﬂuorouracil was shown
to be accompanied by the signiﬁcant risk of central
venous access device-related complications which
required 10% of patients to have their device removed
[9,18]. Taken together, our results suggest that XELOX
is advantageous in terms of safety when combined with
trastuzumab for the treatment of gastric cancer.
In conclusion, our study demonstrates that a combination of trastuzumab and XELOX has a favourable
toxicity proﬁle and promising eﬃcacy in patients with
metastatic or unresectable HER2-positive gastric cancer. Although our present study was not a randomised
trial, our results provide background for further validation of XELOX as ﬁrst-line backbone chemotherapy in
combination with trastuzumab.
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W, et al. Assessment of a HER2 scoring system for gastric cancer:
results from a validation study. Histopathology 2008;52:797–805.
[5] Boku N. HER2-positive gastric cancer. Gastric Cancer
2013;17:1–12.
[6] Bang Y-J, Van Cutsem E, Feyereislova A, Chung HC, Shen L,
Sawaki A, et al. Trastuzumab in combination with chemotherapy
versus chemotherapy alone for treatment of HER2-positive
advanced gastric or gastro-oesophageal junction cancer (ToGA):
a phase 3, open-label, randomised controlled trial. Lancet
2010;376:687–97.
[7] Kang Y-K, Yoon DH, Ryoo B-Y, Ryu M-H. Recent advances in
chemotherapy for advanced gastric cancer. APJOH 2010;2:67–74.
[8] Kang YK, Kang WK, Shin DB, Chen J, Xiong J, Wang J, et al.
Capecitabine/cisplatin versus 5-ﬂuorouracil/cisplatin as ﬁrst-line
therapy in patients with advanced gastric cancer: a randomised
phase III noninferiority trial. Ann Oncol 2009;20:666–73.
[9] Cunningham D, Starling N, Rao S, Iveson T, Nicolson M, Coxon
F, et al. Capecitabine and oxaliplatin for advanced esophagogastric cancer. N Engl J Med 2008;358:36–46.
[10] Al-Batran SE, Hartmann JT, Probst S, Schmalenberg H, Hollerbach S, Hofheinz R, et al. Phase III trial in metastatic gastroesophageal adenocarcinoma with ﬂuorouracil, leucovorin plus
either oxaliplatin or cisplatin: a study of the arbeitsgemeinschaft
internistische onkologie. J Clin Oncol 2008;26:1435–42.
[11] Cunningham D, Okines AFC, Ashley S. Capecitabine and
oxaliplatin for advanced esophagogastric cancer. N Engl J Med
2010;362:858–9.
[12] Park YS, Hwang HS, Park HJ, Ryu M-H, Chang H-M, Yook JH,
et al. Comprehensive analysis of HER2 expression and gene
ampliﬁcation in gastric cancers using immunohistochemistry and
in situ hybridization: which scoring system should we use? Hum
Pathol 2012;43:413–22.
[13] Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent D,
Ford R, et al. New response evaluation criteria in solid tumours:

488

M.-H. Ryu et al. / European Journal of Cancer 51 (2015) 482–488

revised RECIST guideline (version 1.1). Eur J Cancer
2009;45:228–47.
[14] Simon R. Optimal two-stage designs for phase II. Clinical Trials
2002:1–10.
[15] Park YH, Lee J-L, Ryoo B-Y, Ryu M-H, Yang SH, Kim BS,
et al. Capecitabine in combination with Oxaliplatin (XELOX) as
a ﬁrst-line therapy for advanced gastric cancer. Cancer Chemother Pharmacol 2007;61:623–9.
[16] Dong N, Jiang W, Li H, Liu Z, Xu X, Wang M. Triweekly
oxaliplatin plus oral capecitabine as ﬁrst-line chemotherapy in
elderly patients with advanced gastric cancer. Am J Clin Oncol
2009;32:559–63.

[17] Ding X, Qu X, Fan Y, Che X, Qu J, Xu L, et al. Trastuzumab and
oxaliplatin exhibit a synergistic antitumor eﬀect in HER2-postive
gastric cancer cells. Anticancer Drugs 2014;25:315–22.
[18] Starling N, Rao S, Cunningham D, Iveson T, Nicolson M, Coxon
F, et al. Thromboembolism in patients with advanced gastroesophageal cancer treated with anthracycline, platinum, and
ﬂuoropyrimidine combination chemotherapy: a report from the
UK national cancer research institute upper gastrointestinal
clinical studies group. J Clin Oncol 2009;27:3786–93.

