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Abstract
Background: This systematic review and meta-analysis aimed to assess the efficacy of trastuzumab combined ®
chemotherapy for the treatment in HER2-positive advanced gastric cancer (HER2-PAGC).

Methods: This systematic review and meta-analysis was designed using randomized controlled trials that compared trastuzumab
in combination with chemotherapy and chemotherapy alone. A comprehensive search was conducted in the following databases
from their inception onwards: PubMed, EMBASE, Cochrane Library, WANGFANG, and CNKI. We also searched other literature
sources to avoid missing relevant studies. Two reviewers independently performed all record selection, data collection, and
methodological assessments. Any confusion was resolved by discussion or referral to a third reviewer. If there were ample data
from eligible studies, we performed a fixed-effects meta-analysis. Whenever this was not possible, we conducted a narrative
synthesis.

Results: Meta-analysis results showed that trastuzumab in combination with chemotherapy achieved better outcomes on
response rate (trastuzumab plus CFC vs CFC: odds ratio [OR] = 1.56, 95% confidence interval [Cl] [1.17-2.09], /? = 0%, P < .0083;
trastuzumab plus OT vs OT: OR = 2.97, 95% ClI [1.74-5.09], > = 0%, P < .0001; and trastuzumab plus CC vs CC: OR = 2.62,
95% CI[1.84-3.73], I’ = 0%, P < .0001), and disease control rate (trastuzumab plus CFC vs CFC: OR = 1.61, 95% CI [1.17-2.21],
> =0%, P = .004; trastuzumab plus OT vs OT: OR = 4.29, 95% CI [2.33-7.90], I = 0%, P < .0001; and trastuzumab plus CC vs
CC: OR =2.99, 95% CI [1.99-4.48], I? = 0%, P < .0001). However, there were no significant differences in the adverse events.

Conclusions: The results of this study revealed that the efficacy of trastuzumab combined with chemotherapy was superior to
that of chemotherapy alone for the treatment of HER2-PAGC. The 2 modalities showed similar safety profiles.

Abbreviations: AGC = advanced GC, CAF = cyclophosphamide+azithromycin+5-fluorouracil, CC = capecitabine+cisplatin,
CFC = capecitabine or 5-fluorouracil+cisplatin, Cl = confidence interval, DCF = docetaxel+cisplatin+5-fluorouracil, GC = gastric
cancer, HER2 = human epidermal growth factor receptor type 2, HER2-PAGC = HER2-positive advanced gastric cancer,
IC = irinotecan+cisplatin, RCT = randomized controlled trial, OF = oxaliplatin+5-fluorouracil, OL = oxaliplatin+leucovorin,
OT = oxaliplatin+tegafur.

Keywords: efficacy, HER2-positive advanced gastric cancer, meta-analysis, randomized controlled trial, safety, systematic review,
trastuzumab

1. Introduction

Gastric cancer (GC) is one of the most common gastrointestinal can-
cers and the leading cause of cancer-related deaths worldwide.!'
More than 1 million new GC cases were reported in 2018, and
approximately 780,000 GC patients died.”! Patients with GC are
often diagnosed at an advanced stage, which presents challenges
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for management.>”! Although surgery is recommended as a poten-
tially curative treatment, many patients still experience regional
and distant recurrence after operation.!>=' Chemotherapy is often
considered the standard treatment for advanced GC (AGC).[*2l
However, the prognosis is poor owing to the restriction of accurate
targets. A previous study reported that AGC survival varies from
approximately 4 to 16.6 months with chemotherapy./*>-*!
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Trastuzumab is a monoclonal antibody utilized to manage
GC.I"-181T¢ binds to human epidermal growth factor receptor
type 2 (HER2).'$-201 It is effective against tumors that over-
express HER2.1'8211 Although previous studies have reported
that trastuzumab can be used specifically to treat patients
with HER2-positive advanced GC (HER2-PAGC), its mono-
therapy efficacy remains unsatisfactory.?>3!l Fortunately,
several clinical trials have investigated the efficacy and
safety of trastuzumab combined with chemotherapy for
the treatment of patients with HER2-PAGC with promising
outcomes.3#!

Previous similar studies investigated the efficacy of tras-
tuzumab combined with chemotherapy in the treatment of
patients with HER2-PAGC.F%52! However, the overall method-
ological quality of included trials in these studies was poor.[*-52!
In addition, there were more eligible trials published after those
studies.l36:38:3943441 Thijs systematic review and meta-analysis
summarized the evidence of latest clinical trials and updated the
evidence-based medical evidence for this topic. Therefore, this
study aimed to update the present evidence on the efficacy and
safety of trastuzumab combined chemotherapy in the treatment
of patients with HER2-PAGC.

2. Methods
2.1. Ethical statement

No ethical approval was provided for this study because the
individual data were not collected. The study was performed
according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis guidelines.

Search strategy for PubMed.

Number Search terms

1 Gastric cancer
2 Stomach neoplasm
3 Gastric neoplasm
4 Cancer of stomach
5 Cancer, stomach
6 Cancer, gastric
7 Neoplasm, gastric
8 Human epidermal growth factor receptor 2
9 HER2

10 HER2-positive
1 Advanced

12 Or1-11

13 Trastuzumab
14 Herceptin

15 Monoclonal antibody
16 Trastuzumab-anns
17 Trastuzumab dkst
18 Trastuzumab-dttb
19 Trastuzumab-pkrb
20 Trastuzumab-qyy
21 Chemotherapy
22 Or13-21

23 Controlled trials
24 Clinical trials
25 Random

26 Randomly

27 Control

28 Allocation

29 Blind

30 Trial

31 Study

32 Or 23-31

33 12 AND 22 AND 32
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2.2. Eligibility criteria

2.2.1. Inclusion criteria. This study included randomized
controlled trials (RCTs) that compared the efficacy and safety of
trastuzumab combined with chemotherapy with chemotherapy
alone for the treatment of HER2-PAGC. For experimental
intervention,any type of trastuzumab combined with chemotherapy
was included. For controls, the same chemotherapy regimen as that
in the intervention group was considered. We included patients
with histopathologically confirmed HER2-PAGC, regardless sex,
country, duration, severity, stage of HER2-PAGC, and educational
background. Outcomes included efficacy (response rate, disease
control rate, overall survival, progression-free survival, survival
rate at month 6, 12, 18, 24, mean survival months of death) and
safety (neutropenia, leukopenia, nausea and vomiting, diarrhea,
liver function impairment, neurotoxicity, cardiac toxicity, rash,
myelosuppression, and hand-foot syndrome).

Records identified Additional records

through database identified through
searching (n=728) other sources
(n=31)

!

Records after duplicates
removed (n=347)

¥
Records screened
through titles and

abstracts (n=347)

Irrelevant records
—*| excluded (n=283)

Full-text articles
excluded, with
reasons (N=46)

Not-RCT (n=40)

Wrang
comparison (n=5)

3
Full-text articles
assessed far

eligibility (n=64)

Incomplete data
(n=1)

¥

3
Studies included
in qualitative

synthesis (n=18)

1
Studies included
in quantitative

synthesis (n=18)

Figure 1. Flow diagram of study selection. RCT = randomized controlled
trial.
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2.2.2. Exclusion criteria. We excluded studies of repetitive
reports, animal experiments, reviews, case studies,
conference abstracts, nonclinical trial, uncontrolled trial,
and non-RCTs.

2.3. Data source and search strategy

We comprehensively searched PubMed, EMBASE, Cochrane
Library, WANGFANG, and CNKI to check any potential
studies. All electronic databases were retrieved from incep-
tion onwards. We also searched other literature, includ-
ing websites of clinical trial registry, conference abstracts,
and reference lists of associated reviews. The search terms
included “gastric cancer”, “stomach neoplasm”, “gastric
neoplasm”, “cancer of stomach”, “cancer, stomach”, “can-
cer, gastric”, “neoplasm, gastric”, “human epidermal growth
factor receptor 27, “HER2”, “HER2-positive”, “advanced”,
“trastuzumab”, “herceptin”, “monoclonal antibody”, “tras-
tuzumab-anns”, “trastuzumab dkst”, “trastuzumab-dttb”,
“trastuzumab-pkrb”, “trastuzumab-qyy”, “chemotherapy”,
“controlled trials”, “clinical trials”, “random”, “randomly”,
“control”, “allocation”, “placebo”, “blind”, “trial”, and

“study”. The detailed search strategy for PubMed is pre-

www.md-journal.com

2.4. Study selection

All citations were managed using Endnote X8 (Clarivate
Analytics) and duplicates were removed. Two reviewers inde-
pendently screened the records by title and abstract, and irrel-
evant studies were eliminated. The full text of the remaining
articles was then carefully read against all eligibility criteria. If
any divergence occurred between the 2 reviewers, we invited a
third experienced reviewer to resolve it through a discussion.

2.5. Data collection and management

Two reviewers independently extracted data utilizing a stan-
dardized data collection form with the following items: trial
information (first author, year of publication, title, country,
language, trial setting, sample size, etc); trial methods (methods
of randomization, blind, allocation, concealment, etc); patient
information (sex, age, type and stage of AGC, duration of AGC
onset, diagnostic criteria, inclusion and exclusion criteria, etc);
intervention and control (types of interventions and controls,
dosage, frequency, duration, et al); and outcomes, follow-up
information, and adverse events. If any disagreement occurred
between the 2 reviewers, a third experienced reviewer was con-

sented in Table 1.

sulted to settle the division.

General characteristics of included studies.

Sample size Follow-up

Study Location (T/C) Age (yr, T/C) Gender (M/F) Intervention Control Outcomes (mo)

Bang et alt®” Asia, USA, Europe  292/290 T:59.4+10.8 T.226/66 Trastuzumab + CFC CFC [0]8]610I616I0) 34
C:58.5+11.2 C:218/72 @O@®

Cao et al®3 China 24/24 T:61.2+9.4 T.16/8 Trastuzumab + OT oT COO2® 2
0:60.4+8.1 C:15/9

Chen et alt* China 24/24 T.60* TA7/7 Trastuzumab + OT oT OOO@OMB@® NR

C:64* C:13/9

Huang and Gao® China 40/40 T:60.7+5.2 T:26/14 Trastuzumab + CC cC ODQ@H®® 4.2
C:61.4+4.2 C:22/18

Lan et al*® China 39/39 T:59.5+8.2 T:21/18 Trastuzumab + IC IC ODQE@H®® 1.5
C:60.3+8.3 C:23/16

Li et al®" China 15/14 53.4* NR Trastuzumab + OT oT (00 NR

Li and Shil! China 100/100 T:58.4+2.1 T:54/46 Trastuzumab + CC cC OOOO®® 4.2
C:58.4+2.1 C:57/43

Lvetal* China 38/38 T:61.5+6.3 T:26/12 Trastuzumab + CC cC ODOOH®® 4.2
C:63.4+6.7 C:24/14

Sawaki et all*") Japan 51/50 T:63* T:40/11 Trastuzumab + CFC CFC DOPO®OEOE®OO®® 34

C:60* C:40/10

Shen et al" China 36/48 T:58.7+10.5 T:28/8 Trastuzumab + CFC CFC DROO®OG®O® 34
C:58.2+10.5 C:39/9 (Clelels)

Song et al*? China 30/30 T:63.5+11.3 T18/12 Trastuzumab + 0T 0T [0]6) NR
C:66.3+11.8 C:20/10

Wang et al*® China 35/35 T:55.5+4.7 T:.21114 Trastuzumab + OL oL DOEOMHDRB®® 2
C:55.5+4.6 C:20/15

Wu and Xiet4 China 63/63 T:62.2+55 T:37/26 Trastuzumab + CC cC DOOO®OM® ® 2
C:61.4+55 (0:39/24

Yang et al*3 China 25/25 56.5+2.3 NR Trastuzumab + OT ot COOOOD® NR

Yang®el China 39/39 T:63.6+5.3 T:16/23 Trastuzumab + CC cC DOEO® 4.2
C:64.3+5.4 C:18/21

Yu et alt” China 48/48 T:485+2.2 T:27/21 Trastuzumab + CAF CAF ODOEeOMH® NR
C:47.3+2.1 C:29/19

Zhu et al*® China 44/40 T.59.5+7.2 T:25/19 Trastuzumab + OF OF OEOMHD®B® 24
C57.7+7.5 C:18/22

Zhu et al*d China 37/35 56.8+4.5 42/30 Trastuzumab + DCF DCF DOOEORDDBD® 24

(response rate; @disease control rate; @overall survival; @progression-free survival; ®survival rate at month 6, 12, 18, 24; ®mean survival months of death; @neutropenia; ®leukopenia;

®nausea and vomiting; @diarrhea; @liver function impairment; @neurotoxicity; @cardiac toxicity; @rash; @myelosuppression; @hand-foot syndrome.

C = control group, CAF = cyclophosphamide + azithromycin + 5-fluorouracil, CC = capecitabine + cisplatin, CFC = capecitabine or 5-fluorouracil + cisplatin, DCF = docetaxel + cisplatin + 5-fluorouracil,
F = female, IC = irinotecan + cisplatin, M = male, NR = not report, OF = oxaliplatin + 5-fluorouracil, OL = oxaliplatin + leucovorin, OT = oxaliplatin + tegafur, T = treatment group.
*Age reported as median age.
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Figure 2. Risk of bias summary.
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2.6. Study methodological quality assessment

Two reviewers independently appraised the methodological
quality of each eligible trial using the Cochrane Risk of Bias
Tool. This tool had 7 aspects, and each one was rated as “high
risk of bias”, “unclear risk of bias”, or “low risk of bias”.
Any differences were resolved by a third experienced reviewer

through a discussion or consultation.

2.7. Statistical analysis

This study utilized the RevMan 5.4 software (Copenhagen: The
Nordic Cochrane Centre, The Cochrane Collaboration) for data
analysis. The treatment effect of dichotomous data was calcu-
lated as the risk ratio and 95% confidence interval (CI), while
that of continuous data was estimated as the MD and 95% CI.
I? statistics were utilized to identify heterogeneity across eligi-
ble trials. I? <50% indicated reasonable heterogeneity and a
random-effects model was applied, whereas 12 >50% exerted
remarkable heterogeneity and a random-effects model was used.
If insufficient data were available, we performed a meta-analy-
sis. We reported the results of a narrative and descriptive sum-
mary if insufficient data were pooled.

3. Results
3.1. Study selection

A total of 759 records were identified from electronic databases
and other sources using the previously defined search criteria.
After duplications were excluded, the titles and abstracts of the
potential records were screened, and the remaining full-text
articles were carefully read. Finally, 18 RCTs, including 1964
patients, were eligible for inclusion (Fig. 1).

3.2. General characteristics

The intervention and control arms included capecitabine or
S-fluorouracil plus cisplatin (CFC), oxaliplatin plus tegafur
(OT), capecitabine plus cisplatin (CC), irinotecan and cisplatin
(IC), oxaliplatin and leucovorin (OL), cyclophosphamide, azith-
romycin and S-fluorouracil (CAF), oxaliplatin and 5-fluoroura-
cil (OF), and docetaxel, cisplatin, and S-fluorouracil (DCF) in
combination with or without trastuzumab. The main character-
istics of the included RCTs are summarized in Table 2.

3.3. Study quality assessment

The methodological quality of the 18 included trials was
assessed using the Cochrane risk of bias tool (Fig. 2). All 18
studies reported sufficient information on random sequence
generation, incomplete outcomes, selective reporting, and other
bias.3>*1 However, only 2 studies reported details of allocation
concealment and insufficient details of the blinding of partici-
pants and investigators.?>#"! In addition, none of the 18 stud-
ies clearly reported blinding to outcome assessors clearly3>+
(Fig. 2).

3.4. Comparison between trastuzumab in combination with
CFC and CFC

Three studies with 769 patients compared the efficacy and
safety of trastuzumab in combination with CFC and CFC.
Meta-analysis results showed that there were significant dif-
ferences on response rate (odds ratio [OR] = 1.56, 95% con-
fidence interval [CI] [1.17, 2.09], I? = 0%, P < .003; Table 3,
Fig. 3),B24#1 and disease control rate (OR = 1.61, 95%
CI [1.17, 2.21], I* = 0%, P = .004; Table 3, Fig. 3).1324041]
Meta-analysis results of overall survival rate showed at
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Qualitative synthesis of comparison between trastuzumab plus CFC and CFC.

Outcome or subgroup Studies Participants Statistical method Effect estimate
1.1 Efficacy
1.1.1 Response rate 3 769 (M-H, fixed, 95% Cl) 1.56 (1.17-2.09)
1.1.2 Disease control rate 3 769 (M-H, fixed, 95% Cl) 1.61 (1.17-2.21)
1.2 Survival rate at different follow-up visits 2 (M-H, fixed, 95% Cl) Subtotals only
1.2.1 6 months 2 685 io (M-H, fixed, 95% Cl) 1.37 (0.98-1.92)
1.2.2 12 months 2 685 (M-H, fixed, 95% Cl) 1.36 (0.99-1.87)
1.2.3 18 months 2 685 (M-H, fixed, 95% Cl) 1.56 (1.04-2.32)
1.2.4 24 months 2 685 (M-H, fixed, 95% Cl) 1.39 (0.82-2.36)
1.3 Occurrence rate of adverse events
1.3.1 Neutropenia 3 769 (M-H, fixed, 95% Cl) 0.89 (0.67-1.19)
1.3.2 Leukopenia 3 769 (M-H, fixed, 95% Cl 1.91(0.93-3.92)
1.3.3 Nausea 3 769 (M-H, fixed, 95% ClI 1.17 (0.85-1.61)
1.3.4 Vomiting 3 769 io (M-H, fixed, 95% Cl 1.24 (0.92-1.66)
1.3.5 Diarrhea 3 769 io (M-H, fixed, 95% Cl 1.43 (1.04-1.96)
1.3.6 Neurotoxicity 2 185 (M-H, fixed, 95% ClI 1.05(0.47-2.37)
1.3.7 Rash 2 185 (M-H, fixed, 95% Cl 1.77 (0.62-5.06)
1.3.8 Hand-foot syndrome 2 668 (M-H, fixed, 95% Cl 1.19(0.82-1.74)
CFC = capecitabine or 5-fluorouracil + cisplatin; Cl = confidence interval.
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Response rate
Bang 2010 139 294 100 290 73.2% 1.70[1.22,2.38) . 3
Sawaki 2012 33 51 30 50 14.7% 1.22(0.55, 2.74) B
Shen 2013 13 36 16 48 121% 1.13[0.46, 2.80) I
Subtotal (95% CI) 381 388 100.0%  1.56[1.17, 2.09] &
Total events 185 146
Heterogeneity: Chi*=1.11, df=2 (P =0.58); F=0%
Test for overall effect: Z= 3.01 (P = 0.003)
1.1.2 Disease control rate
Bang 2010 232 294 201 290 T1.2%  1.6B([1.14,241] B
Sawaki 2012 33 51 29 50 17.3% 1.33(0.59, 2.96) A
Shen 2013 26 36 29 48 11.5% 1.70[0.67,4.32) -
Subtotal (95% CI) 381 388 100.0%  1.61[1.17,2.21] &
Total events 291 259
Heterogeneity: Chi*= 0.26, df= 2 (P =0.88); F=0%
Test for overall effect: Z= 2.91 (P = 0.004)
0.01 0.1 10 100

Testfor subdaroup differences: Chi*= 0.01, df=1 (P=0.90), F= 0%

Favours [experimental] Favours [control]

Figure 3. Trastuzumab plus CFC vs CFC: meta-analysis of response rate and disease control rate. CFC = capecitabine or 5-fluorouracil+cisplatin, Cl = confi-

dence interval.

6 months (OR =1.37,95% CI[0.98-1.92],]?=0%,P=.07),12
months (OR =1.36,95% CI[0.99-1.87], > = 0%, P = .05), 18
months (OR =1.56,95% CI[1.04-2.32],I?=62%,P=.03),and
24 months (OR =1.39,95% CI [0.82-2.36], I* = 0%, P = .22;
Table 3, Fig. 4).3241 As for safety, meta-analysis results showed
that no significant differences were identified on occurrence
rate of adverse events: neutropenia (OR = 0.89,95% CI[0.67-
119, =7%,P = 44) 3240411 Jeukopenia (OR = 1.91,95% CI
[0.93-3. 92] = 0%, P = .08),3244! nausea (OR = 1. 17 95%
CI[0.85-1.61], I* = 0%, P = .35),3240411 yomiting (OR = 1.24,
95% CI[0.92-1.66], I> = 0%, P = .16),3%*%*! diarrhea (OR =
1.43,95% CI [1.04-1.96], > = 0%, P = 03) 324041 peurotox-
icity (OR = 1.05, 95% CI [0.47-2.37], I> = 0%, P = .90),40:41]
rash (OR = 1.77,95% CI [0.62-5.06], I = 0%, P = .28),14041l
and hand-foot syndrome (OR = 1.19, 95% CI [0.82-1.74],
= 0%, P = .36)B>%! (Table 3, Fig. 5).

3.5. Comparison between trastuzumab in combination with
OT and OT

Five studies with 235 patients compared the efficacy and
safety of trastuzumab in combination with OT and OT. Meta-
analysis results showed that there were significant differences
in response rate (OR = 2.97, 95% CI [1.74-5.09], I* = 0%,
P < .0001; Table 4, Fig. 6)133:3437:42451 and disease control rate
(OR =4.29,95% C1[2.33-7.90], I = 0%, P < .0001; Table 4,
Fig. 6).32441 However, meta-analysis results of safety
showed that no significant differences were identified on nau-
sea and vomiting (OR = 0.66, 95% CI [0.30-1.47], I* = 0%,
P = .31),2%1 diarrhea (OR = 1.23, 95% CI [0.50-3.03], I*
= 0%, P = .65),3*%] liver function impairment (OR = 0.91,
95% CI[0.38-2.15], I* = 0%, P = .83),13%3%I neurotoxicity
(OR =0.85,95% CI [0.44—1.63], I?=0%, P =.62),33341 and
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.2.1 6-month
Bang 2010 209 284 185 290 28.9% 1.40[0.99,1.98) -
Sawaki 2012 47 51 46 80 2.0% 1.02[0.24, 4.33) S Sr—
Subtotal (95% Cl) 345 340 30.8%  1.37[0.98,1.92] <
Total events 256 23
Heterogeneity: Chi*= 017, df=1 (P = 0.68); F=0%
Testfor overall effect Z=1.83 (P = 0.07)
1.2.2 12-month
Bang 2010 113 284 90 290 2989% 1.39[0.99, 1.95) i
Sawaki 2012 35 51 32 50 54% 1.23[0.54, 2.81) B —
Subtotal (95% CI) 345 340 35.3% 1.36 [0.99, 1.87] ‘
Total events 148 122
Heterogeneity: Chi*= 0.07, df=1 (P=0.79), F=0%
Testfor overall effect Z=1.92 (P = 0.05)
1.2.3 18-month
Bang 2010 56 294 32 290 14.0% 1.90[1.19,3.03) —=
Sawaki 2012 24 51 25 50 7.2% 0.89(0.41,1.94) T
Subtotal (95% CI) 345 340 21.1%  1.56[1.04, 2.32] e 2
Total events 20 57
Heterogeneity: Chi*= 2.66, df=1 (P=0.10), F=62%
Test for overall effect: Z= 218 (P=0.03)
1.2.4 24-month
Bang 2010 21 294 14 290 7.0% 1.52[0.76, 3.04) -
Sawaki 2012 21 51 18 50 57% 1.24 [0.56, 2.78) I
Subtotal (95% CI) 345 340 12.7%  1.39[0.82, 2.36] e
Total events 42 32
Heterogeneity: Chi*=013,df=1{P=072), F=0%
Test for overall effect: Z=1.24 (P=0.22)
Total (95% CI) 1380 1360 100.0% 1.41[1.17, 1.70] "
Total events 526 442

- - - _ 2 — I Il 1 1

Heterogeneity: Chi®= 3,32, df=7 (P = 0.85), F= 0% b0 o ] n 00

Test for overall effect: Z= 3.61 (P =0.0003)
Test for subgroup differences: Chi*= 0.30, df= 3 (P = 0.96), F= 0%

Favours [experimental] Favours [control]

Figure 4. Trastuzumab plus CFC vs CFC: overall survival rate at different follow-up visits. CFC = capecitabine or 5-fluorouracil+cisplatin, Cl = confidence

interval.

cardiac toxicity (OR = 1.00, 95% CI [0.22-4.55], I = 0%,
P = 1.00)33% (Table 4, Fig. 7).

3.6. Comparison between trastuzumab in combination with
CCand CC

Five studies with 560 patients compared the efficacy and
safety of trastuzumab in combination with CC and CC. Meta-
analysis results showed that there were significant differences
in response rate (OR = 2.62, 95% CI [1.84-3.73], I* = 0%,
P < .0001, Table 3, Fig. 8),13538394446] and disease control rate
(OR = 2.99, 95% CI [1.99-4.48], I* = 0%, P < .0001; Table 5,
Fig. 8).135:383944461 However, meta-analysis results of safety
showed that there were no significant differences on nausea
and vomiting (OR = 1.03, 95% CI [0.64=1.67], I* = 0%, P =
.90),135:38:39444¢l |iver function impairment (OR = 1.08, 95% CI
[0.70-1.66], I? = 0%, P = .74),135:38394446l myelosuppression (OR
= 1.08, 95% CI [0.77=1.52], I = 0%, P = .66),5538:394446] and
hand-foot syndrome (OR = 1.09, 95% CI [0.73-1.62], I> = 0%,
P = .69)135:383441 (Table 3, Fig. 9). One study explored the effi-
cacy on overall survival (mean difference [MD] = 2.62, 95% CI
[1.94-3.30], P < .001; Table 5), and progression-free survival
(MD =3.8,95% CI[3.22-4.38], I = 99%, P < .001; Table 5).144

3.7. Comparison between trastuzumab in combination with
IC and IC

One study with 78 patients compared the efficacy and safety
of trastuzumab in combination with IC and IC on efficacy
(response rate, disease control rate) and safety (nausea and vom-
iting, liver function impairment, myelosuppression, and hand-
foot syndrome; Table 6).1%!

3.8. Comparison between trastuzumab in combination with
OL and OL

One study with 70 patients compared the efficacy and safety
of trastuzumab in combination with OL and OL on efficacy
(response rate and disease control rate) and safety (leukopenia,
nausea and vomiting, liver function impairment, neurotoxicity,
cardiac toxicity, and rash; Table 7).53¢

3.9. Comparison between trastuzumab in combination with
CAF and CAF

One study with 96 patients investigated the efficacy and safety
of trastuzumab in combination with CAF and CAF on efficacy
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Experimental Control

Odds Ratio

Odds Ratio

Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.3.1 Neutropenia

Bang 2010 157 294 165 290 79.1% 0.87 [0.63,1.20]

Sawaki 2012 30 51 34 50 14.5% 0.67 [0.30,1.52] — T

Shen 2013 12 36 11 48 6.4% 1.68 [0.64, 4.42] -1
Subtotal (95% Cl) 381 388 100.0%  0.89[0.67, 1.19] P

Total events 199 210

Heterogeneity: Chi*= 214, df= 2 (P = 0.34); F= 7%

Test for overall effect: Z=0.78 (P = 0.44)

1.3.2 Leukopenia

Bang 2010 15 294 8 200 683% 1.90 [0.79, 4.54] ——
Sawaki 2012 5 51 3 50 244% 1.70[0.38, 7.54] e e E—
Shen 2013 2 36 1 48  7.2% 2.76[0.24,31.74]

Subtotal (95% Cl) 381 388 100.0%  1.91[0.93,3.92] i
Total events 22 12

Heterogeneity: Chi*= 011, df= 2 (P = 0.95), F= 0%

Test for overall effect: Z=1.76 (P = 0.08)

1.3.3 Nausea

Bang 2010 197 294 184 290 87.9% 1.17 [0.83, 1.65]

Sawaki 2012 44 51 44 50  8.8% 0.86 [0.27, 2.76]

Shen 2013 4 36 3 48 33% 1.88 [0.39, 8.96]

Subtotal (95% Cl) 381 388 100.0% 1.17 [0.85, 1.61]

Total events 245 2

Heterogeneity: Chi*= 0,62, df= 2 (P=0.73); F= 0%

Test for overall effect: Z= 0.94 (P = 0.35)

1.3.4 Vomiting

Bang 2010 147 294 134 290 84.0% 1.16 [0.84, 1.61] E 3
Sawaki 2012 33 51 28 80 12.4% 1.44 [0.65, 3.21] I B
Shen 2013 B 36 4 48 36% 2.20[0.57,8.47] I
Subtotal (95% CI) 381 388 100.0%  1.24 [0.92, 1.66] L3

Total events 186 166

Heterogeneity: Chi*= 0.97, df= 2 (P = 0.61), F= 0%

Test for overall effect: Z=1.41 (P = 0.16)

1.3.5 Diarrhea

Bang 2010 108 294 80 200 78.2%  155[1.08,219] 5 3
Sawaki 2012 23 51 24 50 205% 0.89[0.41,1.95) — .
Shen 2013 2 36 1 48 1.2% 2.76[0.24,31.74)

Subtotal (95% CI) 381 388 100.0% 1.43 [1.04, 1.96] ’
Total events 134 105

Heterogeneity: Chi*=1.89, df= 2 (P=0.39); F=0%

Test for overall effect: Z=2.21 (P = 0.03)

1.3.6 Neurotoxicity

Sawaki 2012 36 51 34 50 88.8%  1.13(0.48,2.63] —'—
Shen 2013 ] 36 1 48 11.2% 0.43[0.02,10.96)

Subtotal (95% CI) 87 98 100.0%  1.05[0.47, 2.37] ‘
Total events 36 35

Heterogeneity: Chi*= 032, df=1 (P=0.57); F=0%

Test for overall effect: Z=0.12 (P = 0.90)

1.3.7 Rash

Sawaki 2012 10 51 5 50 76.1% 2.20 [0.69, 6.96] -
Shen 2013 1] 36 1 48 239% 0.43[0.02,10.96] =

Subtotal (95% Cl) 87 98 100.0%  1.77 [0.62, 5.06] e
Total events 10 6

Heterogeneity: Chi*= 0.86, df=1 (P = 0.35); F= 0%

Test for overall effect: Z=1.07 (P = 0.28)

1.3.8 Hand-foot syndrome

Bang 2010 75 294 64 290 96.6% 1.21 [0.83,1.77] -'
Shen 2013 1 36 2 48 34% 0.66 [0.08, 7.54]

Subtotal (95% Cl) 330 338 100.0%  1.19[0.82, 1.74] b

Total events 76 66

Heterogeneity: Chi*= 0.23, df= 1 (P = 0.63); F= 0%
Test for overall effect 7= 0.91 (P = 0.36)

Testfor subgroup differences: Chi*=7.49, df=7 (P=0.38), F=6.6%

0.01

0.1 10
Favours [experimental] Favours [control)

100

Figure 5. Trastuzumab plus CFC vs CFC: occurrence rate of adverse events. CFC = capecitabine or 5-fluorouracil+cisplatin, Cl = confidence interval.
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Qualitative synthesis of comparison between trastuzumab plus OT and OT.

QOutcome or subgroup Studies Participants Statistical method Effect estimate
2.1 Efficacy
2.1.1 Response rate 5 235 Odds ratio (M-H, fixed, 95% Cl) 2.97 (1.74-5.09)
2.1.2 Disease control rate 5 235 Qdds ratio (M-H, fixed, 95% Cl) 4.29 (2.33-7.90)
2.2 Occurrence rate of adverse events
2.2.1 Nausea and vomiting 2 98 Odds ratio (M-H, fixed, 95% Cl) 0.66 (0.30-1.47)
2.2.2 Diarrhea 2 98 Odds ratio (M-H, fixed, 95% Cl 1.23 (0.50-3.03)
2.2.3 Liver function impairment 3 146 Odds ratio (M-H, fixed, 95% Cl 0.91(0.38-2.15)
2.2.4 Neurotoxicity 3 146 Odds ratio (M-H, fixed, 95% Cl 0.85 (0.44-1.63)
2.2.5 Cardiac toxicity 3 146 Odds ratio (M-H, fixed, 95% Cl 1.00 (0.22—4.55)
Cl = confidence interval, OT = oxaliplatin + tegafur.
Experimental Control 0Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
2.1.1 Response rate
Cao 2017 14 24 7 24 18.8% 3.40[1.03,11.26) "
Chen 2015 15 24 2 24 19.4% 3.33[1.02,10.80) e —
Liz014 7 18 5 14 17.8% 1.57 [0.35, 7.00) R —
Song 2017 14 30 8 30 275% 2.41[0.82,7.10] T
Yang 2015 17 25 8 25 165% 4.52[1.38,14.82) B E—
Subtotal (95% CI) 118 117 100.0% 2.97 [1.74, 5.09] *
Total events 67 36
Heterogeneity: Chi*=1.40, df= 4 (P=0.84), F= 0%
Test for overall effect: Z= 3.97 (P < 0.0001)
2.1.2 Disease control rate
Cao 2017 21 24 11 24 13.2% 8.27[1.94, 35.34) —_—
Chen 2015 20 24 13 24 208% 4.23(1.11,16.17) —_—
Liz2014 12 15 10 14 19.9% 1.60[0.29, 8.90) I e —
Song 2017 24 30 15 30 288% 4.00[1.27,12.58) —
Yang 2015 22 25 15 25 17.3% 4.89[1.15 20.79) -_—
Subtotal (95% CI) 118 117 100.0%  4.29[2.33,7.90] -
Total events 39 64
Heterogeneity: Chi*=2.10,df=4 (P=072); F=0%
Test for overall effect: Z= 4.67 (P < 0.00001)
0.01 0.1 10 100

Test for subgroup differences: Chi*=0.78, df=1 (P=0.38), F= 0%

Favours [experimental] Favours [control]

Figure 6. Trastuzumab plus OT vs OT: meta-analysis of response rate and disease control rate. Cl = confidence interval, OT = oxaliplatin+tegafur.

(response rate and disease control rate) and safety (leukopenia,
nausea and vomiting, liver function impairment, and neurotox-
icity; Table 8).1471

3.10. Comparison between trastuzumab in combination
with OF and OF

One study with 84 patients explored the efficacy and safety
of trastuzumab in combination with OF and OF on efficacy
(response rate and disease control rate) and safety (liver func-
tion impairment, neurotoxicity, cardiac toxicity, rash, and mye-
losuppression; Table 9).148!

3.11. Comparison between trastuzumab in combination
with DCF and DCF

One study with 72 patients assessed the efficacy and safety of
trastuzumab in combination with DCF and DCF on efficacy
(response rate, disease control rate, overall survival rate at 6, 12,
18, and 24 months, and mean survival of death) and safety (neu-
tropenia, neurotoxicity, cardiac toxicity, and rash; Table 10).#

4. Discussion

Previous studies have explored the efficacy of trastuzumab
combined with chemotherapy for the management of HER2-
PAGC.B%521 Of these 3 systematic reviews and meta-analyses,
the latest one was published in 2019, and its literature search
date was up to November 2017.5°Y In addition, the overall
methodological quality of the included trials was very poor.[5%-52!
In this study, we included and updated more recent clinical stud-
1egl36:38:394344] than previous systematic reviews and meta-anal-
yses.’521 Additionally, the overall quality of the trials in this
study was higher than that of previous studies./**?!

This systematic review and meta-analysis included 18 RCTs
with 1964 patients, and focused on investigating the efficacy of
trastuzumab in combination with chemotherapy for the treat-
ment of patients with HER2-PAGC. It summarizes the most
recent evidence on eligible trials and appraises their method-
ological quality. Whenever available, outcome data were syn-
thesized to provide helpful evidence-based medical evidence and
bridge this gap in research in this field.

Meta-analysis results showed that trastuzumab in com-
bination with CFC, OT, and CC achieved better outcomes in
response and disease control rates than CFC, OT, and CC alone.
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Experimental Control

Odds Ratio

Odds Ratio

Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.2.1 Nausea and vomiting

Chen 2015 10 24 12 24 47.7% 0.71[0.23, 2.23] ——
Yang 2015 9 24 12 25 52.3% 0.61 [0.20, 1.89) —T
Subtotal (95% CI) 49 49 100.0%  0.66[0.30, 1.47] -l
Total events 19 24

Heterogeneity: Chi*=0.04, df=1 (P =0.85); F=0%

Test for overall effect Z=1.02 (P=0.31)

2.2.2 Diarrhea

Chen 2015 7 24 6 24 4986% 1.24 [0.34, 4.43]

Yang 2015 7 25 B 25 504% 1.23[0.35, 4.37) %
Subtotal (95% CI) 49 49 100.0%  1.23[0.50, 3.03]

Total events 14 12

Heterogeneity: Chi*= 0.00, df=1 (P =1.00), F=0%

Test for overall effect: Z= 0.46 (P = 0.65)

2.2.3 Liver function impairement

Cao 2017 3 24 4 24 322% 0.71[0.14, 3.60) — &
Chen 2015 4 24 5 24 38.3% 0.76 [0.18, 3.26) —
Yang 2015 5 25 4 25 294% 1.31[0.31, 5.60) —
Subtotal (95% CI) 73 73 100.0% 0.91[0.38, 2.15] *
Total events 12 13

Heterogeneity: Chi*= 0.39, df= 2 (P=0.82), F=0%

Testfor overall effect Z=0.22 (P=0.83)

2.2.4 Neurotoxicity

Cao 2017 ] 24 10 24 321% 0.84 [0.2B, 2.67)

Chen 2015 11 24 12 24 33.4% 0.85[0.27, 2.63)

Yang 2015 11 25 12 25  34.5% 0.85(0.28, 2.59)

Subtotal (95% CI) 73 73 100.0%  0.85[0.44, 1.63]

Total events N 34

Heterogeneity: Chi*= 0.00, df= 2 (P = 1.00); F=0%

Test for overall effect. Z= 0.50 (P =0.62)

2.2.5 Cardiac toxicity

Cao 2017 1 24 2 24 57.3% 0.48 [0.04, 5.66) i

Chen 2015 1 24 0 24 140% 3.13[012, 80.68)

Yang 2015 1 25 1 25 287% 1.00[0.06,16.93) i
Subtotal (95% CI) 73 73 100.0%  1.00[0.22, 4.55]

Total events 3 3

Heterogeneity: Chi*= 0.82, df=2 (P =0.67); F=0%
Test for overall effect: Z= 0.00 (P =1.00)

Test for subgroup differences: Chi*=1.08, di= 4 (P =0.90), F= 0%

0.01

0.1 10
Favours [experimental] Favours [control]

Figure 7. Trastuzumab plus OT vs OT: occurrence rate of adverse events. Cl = confidence interval, OT = oxaliplatin+tegafur.

100

Qualitative synthesis of comparison between trastuzumab plus CC and CC.

Outcome or subgroup Studies Participants Statistical method Effect estimate
3.1 Efficacy
3.1.1 Response rate 5 560 Odds ratio (M-H, fixed, 95% Cl) 2.62 (1.84-3.73)
3.1.2 Disease control rate 5 560 Odds ratio (M-H, fixed, 95% Cl) 2.99 (1.99-4.48)
3.2 Efficacy
3.2.1 Overall survival 1 126 Mean difference (IV, fixed, 95% Cl) 2.62 (1.94-3.30)
3.2.2 Progression-free survival 1 126 Mean difference (IV, fixed, 95% Cl) 3.80 (3.22—-4.38)
3.3 Occurrence rate of adverse events
3.3.1 Nausea and vomiting 5 560 Odds ratio (M-H, fixed, 95% Cl) 1.03 (0.64-1.67)
3.3.2 Liver function impairment 5 560 Odds ratio (M-H, fixed, 95% Cl 1.08 (0.70-1.66)
3.3.3 Myelosuppression 5 560 Odds ratio (M-H, fixed, 95% Cl 1.08 (0.77-1.52)
3.3.4 Hand-foot syndrome 4 482 Odds ratio (M-H, fixed, 95% Cl 1.09 (0.73-1.62)

CC = capecitabine + cisplatin, Cl = confidence interval.
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
3.1.1 Response rate
Huang 2017 22 40 13 40 15.3% 2.541.02,6.30] e
Li 2022 49 100 27 100 36.0% 2.60[1.44, 4.69] ——
Lv 2021 25 38 16 38 143% 2.64[1.04,6.70] e
Wu 2020 25 63 13 B3 20.5% 2.53[1.15,5.59] —_—
Yang 2019 23 39 13 39 139% 2.88[1.14,7.23 e —
Subtotal (95% CI) 280 280 100.0%  2.62[1.84,3.73] R
Total events 144 a2
Heterogeneity: Chi*=0.05, df=4 (P =1.00), F=0%
Test for overall effect: Z=5.34 (P < 0.00001)
3.1.2 Disease control rate
Huang 2017 35 40 27 40 12.0% 3.37[1.07,10.61] —
Li2022 78 100 54 100 42.2% 3.02[1.63,5.59 ——
Lv 2021 35 38 29 38 81% 362[080,14.63] T
Wi 2020 54 63 43 63 21.8% 2.791.15,6.79] ——
Yang 2019 32 33 25 39 1589% 2.56[0.90, 7.30] T
Subtotal (95% CI) 280 280 100.0%  2.99[1.99, 4.48] <
Total events 234 178
Heterogeneity Chi*=0.22, df= 4 (P=0.93), F= 0%
Test for overall effect: Z=5.31 (P < 0.00001)
0.01 0.1 10 100

Test for subgroup differences: Chi*= 0.23, df=1 (P = 0.63), F= 0%

Favours [experimental) Favours [control]

Figure 8. Trastuzumab plus CC vs CC: meta-analysis of response rate and disease control rate. CC = capecitabine+cisplatin, Cl = confidence interval.

However, there were no significant differences in the occurrence
rates of neutropenia, leukopenia, nausea and vomiting, diar-
rhea, liver function impairment, neurotoxicity, cardiac toxicity,
rash, myelosuppression, or hand-foot syndrome. These findings
indicate that trastuzumab combined with chemotherapy may
have a more promising efficacy than chemotherapy alone, with
a similar safety profile.

This systematic review and meta-analysis had several limita-
tions: there was an insufficient number of eligible trials with the
same combined chemotherapy; the sample size of some included
studies was quite small, and their effectiveness was limited; and
there was an unclear risk of bias in allocation and blinding to
patients, investigators, and outcome assessors, which affected
the overall quality of the included RCTs. Future studies should
address these limitations.

5. Conclusion

The results of this study showed that the efficacy of trastu-
zumab combined with chemotherapy is superior to that of
chemotherapy alone. Both modalities showed similar safety
profiles.
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.2.1 Nausea and vomiting
Huang 2017 36 40 37 40 11.5% 0.73[0.15, 3.49) . E—
Li 2022 91 100 33 100 259% 0.76 [0.27,213] —
Lv 2021 35 38 33 B 81% 1.77 [0.39, 7.99) S B —
Wu 2020 44 63 41 63 38.3% 1.24 (0,58, 2.62)
Yang 2019 33 39 34 33 16.2% 0.81[0.22,291) %
Subtotal (95% CI) 280 280 100.0%  1.03[0.64, 1.67]
Total events 239 238
Heterogeneity: Chi*=1.39, df= 4 (P = 0.85); F=0%
Test for overall effect Z=0.12 (P =0.90)
3.2.2 Liver function impairement
Huang 2017 9 40 8 40 158% 1.16 [0.40, 3.40] B
Liz2022 19 100 18 100 37.2% 1.07[0.52,2.18) ——
Ly 2021 g 38 B 3/ 121% 1.42[0.44, 458] e
Yu 2020 8 63 10 B3 22.3% 0.77[0.28, 2.10) —
Yang 2019 7 39 6 38 126% 1.20[0.386, 3.97) I
Subtotal (95% CI) 280 280 100.0% 1.08 [0.70, 1.66] *
Total events 51 48
Heterogeneity: Chi*= 0.70, df= 4 (P = 0.95), F= 0%
Test for overall effect Z=0.33 (P=0.74)
3.2.3 Myelosuppression
Huang 2017 27 40 22 40 11.4% 1.70[0.68, 4.22) I
Li 2022 7 100 67 100 31.0% 1.21 [0.68, 2.20] ——
Lv 2021 Al 38 22 38 157% 0.90 [0.36, 2.23) —
YWu 2020 il 63 27 B3 28.7% 0.67 [0.32,1.37] —
Yang 2019 23 39 20 39 131% 1.37 [0.56, 3.34) I
Subtotal (95% CI) 280 280 100.0%  1.08[0.77,1.52] <P
Total events 163 158
Heterogeneity: Chi*=3.22, df= 4 (P=0.52), F=0%
Test for overall effect: Z= 0.44 (P = 0.66)
3.2.4 Hand-foot syndrome
Huang 2017 14 40 13 40 181% 1.12([0.44,2.83) I
Liz2022 29 100 27 100 411% 1.10[0.60, 2.05)
Ly 2021 11 38 9 38 13.7% 1.31[0.47, 3.66)
Yu 2020 16 63 17 B3 27.2% 0.92([0.42, 2.04)
Subtotal (95% CI) 21 241 100.0%  1.09[0.73, 1.62]
Total events 70 66
Heterogeneity: Chi*= 0,30, df= 3 (P = 0.96), F= 0%
Test for overall effect: Z=0.41 (P =0.69)

0.01 0.1 1 10 100

Test for subgroup differences: Chi*= 0.03, df= 3 (P =1.00), F= 0%

Figure 9. Trastuzumab plus CC vs CC: occurrence rate of adverse events. CC = capecitabine+cisplatin, Cl = confidence interval.

Favours [experimental] Favours [control]

Qualitative synthesis of comparison between trastuzumab plus IC and IC.

Outcome or subgroup Studies Participants Statistical method Effect estimate
4.1 Efficacy
4.1.1 Response rate 1 78 0dds ratio (M-H, fixed, 95% Cl) 2.59 (1.03-6.49)
4.1.2 Disease control rate 1 78 0dds ratio (M-H, fixed, 95% Cl) 3.60 (0.89-14.51)
4.2 Occurrence rate of adverse events
4.2.1 Nausea and vomiting 1 78 Odds ratio (M-H, fixed, 95% Cl) 0.73 (0.15-3.50)
4.2.2 Liver function impairment 1 78 Qdds ratio (M-H, fixed, 95% Cl 1.16 (0.40-3.41)
4.2.3 Myelosuppression 1 78 Odds ratio (M-H, fixed, 95% Cl 1.48 (0.54-4.06)
4.2.4 Hand-foot syndrome 1 78 Odds ratio (M-H, fixed, 95% Cl 1.18(0.38-3.65)

Cl = confidence interval, IC = irinotecan + cisplatin.
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Qualitative synthesis of comparison between trastuzumab plus OL and OL.

Outcome or subgroup Studies Participants Statistical method Effect estimate
5.1 Efficacy
5.1.1 Response rate 1 70 Odds ratio (M-H, fixed, 95% Cl) 2.00 (0.77-5.18)
5.1.2 Disease control rate 1 70 Odds ratio (M-H, fixed, 95% Cl) 1.83(0.61-5.47)
5.2 Occurrence rate of adverse events
5.2.1 Leukopenia 1 70 Odds ratio (M-H, fixed, 95% Cl 1.50 (0.43-5.28)
5.2.2 Nausea and vomiting 1 70 Odds ratio (M-H, fixed, 95% ClI 1.26 (0.49-3.22)
5.2.3 Liver function impairment 1 70 Odds ratio (M-H, fixed, 95% ClI 0.49 (0.04-5.61)
5.2.4 Neurotoxicity 1 70 Odds ratio (M-H, fixed, 95% Cl 0.52 (0.14-1.95)
5.2.5 Cardiac toxicity 1 70 Odds ratio (M-H, fixed, 95% ClI 5.67 (0.63-51.27)
5.2.6 Rash 1 70 0dds ratio (M-H, fixed, 95% Cl 4.89 (0.96-24.97)

Cl = confidence interval, OL = oxaliplatin + leucovorin.

Qualitative synthesis of comparison between trastuzumab plus CAF and CAF.

Outcome or subgroup Studies Participants Statistical method Effect estimate
6.1 Efficacy
6.1.1 Response rate 1 96 Odds ratio (M-H, fixed, 95% Cl) 2.14(0.95-4.83)
6.1.2 Disease control rate 1 96 Odds ratio (M-H, fixed, 95% Cl) 1.84 (0.61-5.55)
6.2 Occurrence rate of adverse events
6.2.1 Leukopenia 1 96 0dds ratio (M-H, fixed, 95% CI 1.36 (0.29-6.45)
6.2.2 Nausea and vomiting 1 96 Odds ratio (M-H, fixed, 95% Cl 0.60 (0.22—-1.63)
6.2.3 Liver function impairment 1 96 Odds ratio (M-H, fixed, 95% ClI 1.28 (0.32-5.09)
6.2.4 Neurotoxicity 1 96 0dds ratio (M-H, fixed, 95% CI 0.65 (0.22-1.88)
CAF = cyclophosphamide + azithromycin + 5-fluorouracil, Cl = confidence intervals.
Table 9
Qualitative synthesis of comparison between trastuzumab plus OF and OF.
Outcome or subgroup Studies Participants Statistical method Effect estimate
7.1 Efficacy
7.1.1 Response rate 1 84 Odds ratio (M-H, fixed, 95% Cl) 2.37 (0.98-5.69)
7.1.2 Mean survival months of death 1 84 Mean difference (IV, fixed, 95% Cl) 2.30 (1.04-3.56)
7.2 QOccurrence rate of adverse events
3.3.1 Liver function impairment 1 84 0dds ratio (M-H, fixed, 95% Cl) 1.41 (0.58-3.41)
3.3.2 Neurotoxicity 1 84 0dds ratio (M-H, fixed, 95% Cl 0.78 (0.29-2.09)
3.3.3 Cardiac toxicity 1 84 Odds ratio (M-H, fixed, 95% Cl 7.38 (0.87-62.90)
3.3.4 Rash 1 84 0dds ratio (M-H, fixed, 95% Cl 411 (1.06-16.02)
3.3.3 Myelosuppression 1 84 Odds ratio (M-H, fixed, 95% CI 1.43 (0.59-3.46)
Cl = confidence interval, OF = oxaliplatin + 5-fluorouracil.
Table 10
Qualitative synthesis of comparison between trastuzumab plus DCF and DCF.
Outcome or subgroup Studies Participants Statistical method Effect estimate
9.1 Efficacy
9.1.1 Response rate 1 72 0dds ratio (M-H, fixed, 95% Cl) 2.46 (0.95-6.37)
9.1.2 Disease control rate 1 72 0dds ratio (M-H, fixed, 95% Cl) 2.83(0.67-11.98)
9.2 Survival rate at different follow-up visits
9.2.1 6 months 1 72 0dds ratio (M-H, fixed, 95% Cl) 3.26 (0.13-82.75)
9.2.2 12 months 1 72 0dds ratio (M-H, fixed, 95% Cl) 1.75(0.67-4.57)
9.2.3 18 months 1 72 0dds ratio (M-H, fixed, 95% Cl) 2.64 (0.99-7.01)
9.2.4 24 months 1 72 0dds ratio (M-H, fixed, 95% Cl) 3.05 (1.06-8.74)
9.3 Mean survival months of death 1 72 Mean difference (IV, fixed, 95% Cl) 2.20 (1.06-3.34)
9.4 Qccurrence rate of adverse events
9.4.1 Neutropenia 1 72 0dds ratio (M-H, fixed, 95% Cl) 1.42 (0.56-3.62)
9.4.2 Neurotoxicity 1 72 0dds ratio (M-H, fixed, 95% CI 1.13(0.34-3.76)
9.4.3 Cardiac toxicity 1 72 0dds ratio (M-H, fixed, 95% Cl 9.54 (0.49-183.98)
9.4.4 Rash 1 72 0dds ratio (M-H, fixed, 95% CI 1.16 (0.32-4.21)

Cl = confidence interval, DCF = docetaxel + cisplatin + 5-fluorouracil.

12



Xue and Xu e Medicine (2022) 101:34

[23] Shitara K, Bang Y], Iwasa S, et al. Trastuzumab deruxtecan in
previously treated HER2-positive gastric cancer. N Engl ] Med.
2020;382:2419-30.

[24] Yuki S, Shinozaki K, Kashiwada T, et al. Multicenter phase II study of
SOX plus trastuzumab for patients with HER2(+) metastatic or recur-
rent gastric cancer: KSCC/HGCSG/CCOG/PerSeUS 1501B. Cancer
Chemother Pharmacol. 2020;85:217-23.

[25] Shitara K, Honma Y, Omuro Y, et al. Efficacy of trastuzumab emtansine in
Japanese patients with previously treated HER2-positive locally advanced
or metastatic gastric or gastroesophageal junction adenocarcinoma: a sub-
group analysis of the GATSBY study. Asia Pac J Clin Oncol. 2020;16:5-13.

[26] Takahari D, Chin K, Ishizuka N, et al. Multicenter phase II study of
trastuzumab with S-1 plus oxaliplatin for chemotherapy-naive, HER2-
positive advanced gastric cancer. Gastric Cancer. 2019;22:1238-46.

[27] Shitara K, Iwata H, Takahashi S, et al. Trastuzumab deruxtecan
(DS-8201a) in patients with advanced HER2-positive gastric cancer: a
dose-expansion, phase 1 study. Lancet Oncol. 2019;20:827-36.

[28] Kimura Y, Fujii M, Masuishi T, et al. Multicenter phase Il study of trastu-
zumab plus S-1 alone in elderly patients with HER2-positive advanced
gastric cancer (JACCRO GC-06). Gastric Cancer. 2018;21:421-7.

[29] Kataoka H, Mori Y, Shimura T, et al. A phase II prospective study of
the trastuzumab combined with 5-weekly S-1 and CDDP therapy for
HER2-positive advanced gastric cancer. Cancer Chemother Pharmacol.
2016;77:957-62.

[30] Gong J, Liu T, Fan Q, et al. Optimal regimen of trastuzumab in combi-
nation with oxaliplatin/ capecitabine in first-line treatment of HER2-
positive advanced gastric cancer (CGOG1001): a multicenter, phase II
trial. BMC Cancer. 2016;16:68.

[31] Chua C, Tan IB, Yamada Y, et al. Phase II study of trastuzumab in

combination with S-1 and cisplatin in the first-line treatment of human

epidermal growth factor receptor HER2-positive advanced gastric can-
cer. Cancer Chemother Pharmacol. 2015;76:397-408.

Bang Y], Cutsem EV, Feyereislova 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.

[33] Cao RH, Su WY, Hu Q, et al. The clinical efficacy of trastuzumab and
SOX regimen in the treatment of HER-2 positive advanced gastric can-
cer. Prog Modern Biomed. 2017;17:680-3.

[34] Chen HZ, Pang LR, Chen J. A clinical study of trastuzumab combined
with SOX regimen in the treatment of advanced gastric cancer. Modern
Pract Med. 2015;27:335-7.

[35] Huang E, Gao E The short-term and long-term efficacy of HER2-
positive trastuzumab in the treatment of advanced gastric cancer and
its effect on tumor markers. ] Pract Cancer. 2017;32:26:2014-6.

[36] Lan H, Xie YR, Zhou YE et al. The effect of trastuzumab adjuvant
chemotherapy on the expression of P53 and EGFR in HER-2 positive
advanced gastric cancer. Modern Chin Doc. 2019;57:36-8.

[37] LiP, Fan LX, Zhang YM. Analysis of the efficacy of trastuzumab com-
bined with oxaliplatin and Teggio in the treatment of Her-2 positive
advanced gastric cancer. ] Chin Med. 2014;B12:491.

32

www.md-journal.com

[38] Li H, Shi CS. Safety of trastuzumab adjuvant therapy for HER2-

positive advanced gastric cancer and its effect on serum tumor markers.
J Changchun Univ Chin Med. 2022;38:88-92.

Lv L, Guo LY, Wei WH. The clinical efficacy of trastuzumab chemo-
therapy combined with XP chemotherapy in the treatment of human
Egfr 2 positive advanced gastric cancer. Chin Foreign Med Res.
2021;19:151-3.

Sawaki A, Ohashi Y, Omuro Y, et al. Efficacy of trastuzumab in
Japanese patients with HER2-positive advanced gastric or gastroesoph-
ageal junction cancer: a subgroup analysis of the trastuzumab for gas-
tric cancer (ToGA) study. Gastric Cancer. 2012;118:313-22.

Shen L, Xu JM, Feng FY, et al. A multicenter, randomized, controlled,
phase III trial of trastuzumab chemotherapy in the first-line treatment
of EGFR, inoperable locally advanced or metastatic adenocarcinoma
of the stomach or gastroesophageal junction in a Chinese subgroup is
reported. Chin ] Oncol. 2013;35:295-300.

Song ZG, Zhang X, Wang JD, et al. The effect of tegafur+oxaliplatin
trastuzumab on HER-2-positive patients with advanced gastric cancer.
Chin ] Integr Trad Western Med Dig. 2017;10:730-3.

Wang YY, Guo LB, Tan SY. The efficacy and safety of trastuzumab and
Folfox regimen in the treatment of HER-2 positive advanced gastric
cancer. Modern Med. 2019;47:170-4.

Wu JY, Xie YR. The efficacy of trastuzumab combined with capecit-
abine and cisplatin in the treatment of HER2-positive advanced gastric
cancer. Clin Educ Gen Pract Med. 2020;18:10-3.

Yang YW, Zheng JC, Chen F, et al. To evaluate the efficacy of trastu-
zumab and SOX regimen in the treatment of advanced gastric cancer.
China Continuing Medical Education. 2015;30:148-9.

Yang GY. The clinical efficacy of trastuzumab chemotherapy combined
with XP chemotherapy in the treatment of HER2-positive advanced
gastric cancer. Henan Med Res. 2019;28:1648-50.

Yu XL, Li E, Liu J. Clinical evaluation of CAF chemotherapy regimen,
trastuzumab and emotional intervention in the treatment of gastric
cancer. China Pharm. 2016;20:39-41.

Zhu LB, Ma R, Li LL, et al. The clinical efficacy of trastuzumab com-
bined with oxaliplatin and 5-fluorouracil in the treatment of advanced
gastric cancer with high expression of HER-2 NEU. Chin | Difficult
and Complicated Cases. 2013;12:930-2.

Zhu LB, Ma R, Liu X, et al. The clinical effect and 2-year prognosis
of advanced cardiac cancer patients with Her-2 overexpression treated
with trastuzumab and conventional chemotherapy. Adv Modern
Biomed. 2013;13:67-70.

Zeng XH, Li KX. Clinical efficiency of trastuzumab combined with
chemotherapy on HER2 positive advanced gastric cancer: a meta anal-
ysis. J Clin Exp Med. 2017;16:1722-5.

Zhang HH, Tian XD, Liu MY. Meta-analysis of the efficacy and safety
of trastuzumab combined with chemotherapy in the treatment of
HER2-positive gastric cancer. Strait Pharma J. 2019;31:87-91.

Li CL. Effects of trastuzumab plus chemoheraphy for the HER-2-
positive advanced gastric cancer patients: a meta-analysis. Guangxi
Med University. 2014:1-40.



