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Xiao Ai Ping injection (XAPI), extracted from the Chinese herbal medicine Marsdenia tenacissima, is widely used in the adjuvant
treatment of tumors in China. The present study aimed to evaluate the efficacy and safety of XAPI combined with chemotherapy
for treating patients with advanced gastric cancer. Seven databases were searched for relevant studies published up to October
1, 2018, and Review Manager 5.3 software and Stata 12.0 software were used for meta-analysis. Fourteen studies, representing
1097 enrolled patients, were included in our analysis. Compared with chemotherapy alone, combination treatment with XAPI
and the XELOX regimen (capecitabine plus oxaliplatin) was found to improve the objective response rate (ORR) [RR=1.36; 95%CI
(110, 1.70); P=0.006], disease control rate (DCR) [RR=1.15; 95% CI (1.04, 1.28); P=0.010], and Karnofsky Performance Status (KPS)
improvement rate [RR=1.51; 95%CI (1.14, 2.00); P=0.004] and to reduce the incidence of leukopenia [RR=0.68; 95%CI (0.55,0.84);
P=0.0005], liver damage [RR=0.59; 95% CI (0.37, 0.92); P=0.02], renal impairment [RR=0.39; 95% CI (0.18, 0.85); P=0.02], and
hand-foot syndrome [RR=0.56; 95%CI (0.35,0.90); P=0.02]. However, median progression-free survival (PES), 1-year survival rate,
and median overall survival (OS) were not extended by XAPI plus XELOX. Combination treatment with XAPTand the SOX regimen
(tegafur plus oxaliplatin) did not improve ORR or DCR, but it did enhance the KPS improvement rate [RR=1.73; 95%CI (1.23,2.43);
P=0.002] and reduce the incidence of nausea and vomiting [RR=0.66; 95% CI (0.50, 0.88); P=0.004]. XAPI in combination with the
FOLFOX regimen (fluorouracil/calcium folinate/oxaliplatin) enhanced only the KPS improvement rate [RR=1.68; 95%CI (1.18,2.39);
P=0.004] and had no significant effect on ORR or DCR or the incidence of adverse events. A single study reported that XAPI
combined with the CPT-11 regimen (irinotecan) was superior to chemotherapy alone with respect to DCR and also reduced the
incidence of leukopenia, liver damage, and hand-foot syndrome during chemotherapy, while prolonging PFS. Finally, one study
reported that XAPI combined with the TP regimen (palitaxel plus cisplatin) improved ORR and KPS improvement rate to a
greater extent than TP alone. Although the present review has some limitations, the findings suggest that XAPI combined with
chemotherapy may represent a beneficial treatment strategy, particularly the combination of XAPI and XELOX.

1. Introduction

Gastric cancer is one of the most common malignancies,
particularly in East Asia [1]. Although the incidence of
gastric cancer has declined globally, ranking as the fifth
most common malignant tumor type, its mortality rate
remains the third highest, second only to lung cancer and
colorectal cancer [2]. In China, the incidence of gastric
cancer is lower only than that of lung cancer [3]. Although

early-stage gastric cancer can be treated surgically, 80%-90%
of patients are diagnosed with advanced disease. Surgery and
local treatment are no longer effective for advanced gastric
cancer, and palliative chemotherapy instead represents one
of the main treatment strategies in this patient population
[4-6]. The main chemotherapy regimens for advanced gastric
cancer include XELOX (capecitabine plus oxaliplatin), FOL-
FOX (fluorouracil/calcium folinate/oxaliplatin), and SOX
(tegafur plus oxaliplatin), among others [7-9]. However, drug
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resistance and toxic side effects can limit the effectiveness of
these regimens and have a significant detrimental effect on
the quality of life of patients [10-12].

In recent years, the development and increasing popular-
ity of Traditional Chinese Medicine (TCM) has resulted in its
efficacy being increasingly recognized in China and abroad
[13]. TCM can enhance the efficiency and reduce the toxicity
of chemotherapy, and it is therefore widely used in China
as adjuvant treatment to chemotherapy in the treatment of
malignant tumors [14, 15].

XAP], an intravenous injection extracted from Chinese
herbal medicine Marsdenia tenacissima, primarily contains
phenolic acids and steroidal glycosides, among other com-
pounds [16, 17]. Recent pharmacological studies have shown
that XAPI can inhibit tumor growth, prevent invasion and
metastasis of tumor cells, induce apoptosis of tumor cells,
inhibit tumor angiogenesis, and improve immunity [18, 19].
In recent years, the antitumor effect of XAPI has been further
affirmed, leading to its widespread use in the treatment
of malignant tumors such as gastric, lung, and esophageal
cancer. In the treatment of advanced gastric cancer, XAPI
combined with chemotherapy is a commonly used combi-
nation of TCM and Western medicine. In the present study,
we sought to further clarify the feasibility of this treatment
strategy by reviewing randomized controlled trials of XAPI
combined with chemotherapy in the treatment of advanced
gastric cancer and evaluated its clinical efficacy and safety
using meta-analysis.

2. Materials and Methods

2.1. Search Strategy. Clinical randomized controlled trials of
XAPI combined with chemotherapy for advanced gastric
cancer were comprehensively searched in Internet until Octo-
ber 1, 2018. The database included PubMed, the Cochrane
library, Embase, China National Knowledge Infrastructure
(CNKI), Wanfang Database, Chinese Journal Database (VIP),
and China Biology Medicine disc (CBMdisc). The search
terms were taken in English database as follows: “stomach
neoplasms,” “stomach cancer,” “stomach tumor,” “stom-

ach malignancy,” “stomach carcinoma,” “gastric neoplasms,”
“gastric cancer,”

gastric tumor,” “gastric malignancy,” “gas-
tric carcinoma,” “xiao ai ping,” and “xiao-ai-ping.” The
retrieval terms in Chinese were adopted in Chinese database
as follows: “wei ai,” “hua liao,” and “xiao ai ping.” The detailed
searching strategies of different databases were shown in

Appendix 1.

2.2. Inclusion Criteria

2.2.1. Research Type. They are clinical randomized controlled
trials of XAPI combined with chemotherapy, regardless of
blindness and language.

2.2.2. Research Object. Patients were diagnosed with
advanced gastric cancer by pathology or cytology and had
lost the opportunity for surgical treatment. There were no
restrictions on gender, age, nationality, etc.
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2.2.3. Interventions. The control group was treated with
chemotherapy alone, regardless of the chemotherapy regi-
men. The experimental group was treated with XAPI com-
bined with chemotherapy, and the chemotherapy regimen
was consistent with the control group.

2.2.4. Outcomes. Main outcomes were tumor objective
response rate (ORR) and disease control rate (DCR), mainly
based on Response Evaluation Criteria in Solid Tumors
(RECIST) [20]. Efficacy is divided into complete response
(CR), partial response (PR), stable disease (SD), and pro-
gressive disease (PD). CR refers to the disappearance of all
target lesions. PR refers to a reduction of the maximum
diameter of the target lesion by 30%. PD refers to a 20%
increase in the maximum diameter of the target lesion or
a new lesion. SD means that the degree of reduction or
increase has not reached PD. ORR = N (CR + PR)/N (total
number of cases) x100%. DCR= N (CR + PR + SD)/N
(total number of cases) x100%. Secondary outcome was the
following: (1) KPS, one indicator for measuring quality of life.
The standard [21] is as follows: Improvement: KPS increased
by > 10 points after treatment; Stable: KPS increased or
decreased <10 points; Decreased: KPS decreased > 10 points.
KPS improvement rate (%) = N (number of improvement
cases)/N (total number of cases) x 100%. (2) Survival data
are those such as PFS and OS, among others. (3) Drug-
related adverse events included leukopenia, liver and kidney
dysfunction, nausea and vomiting, and hand-foot syndrome.
Incidence rate (%) = N (number of occurrences)/N (total
number of cases) x100%. This included literature is required
to report one or more of the above outcome indicators.

2.3. Exclusion Criteria. (1) Other Chinese herbal medicines,
Chinese patent medicines, and acupuncture were combined
in the treatment; (2) Other chemotherapy regimens have
been applied before enrollment; (3) There were repeated
publications; (4) There were data that cannot be obtained.

2.4. Literature Screening and Data Extraction. After the liter-
ature search, two reviewers independently screened the out-
put in accordance with established inclusion and exclusion
criteria. Any disagreements during the process were resolved
following discussion with a third reviewer. The extracted data
included manuscript title, author, publication date, baseline
data, sample size, intervention measures, control measures,
and outcome.

2.5. Bias Risk Assessment. As recommended in the bias risk
assessment tool included in the Cochrane Handbook for Sys-
tematic Reviews of Interventions (version 5.1.0), two review-
ers independently assessed the risk of bias in the included
studies. Disagreements were again resolved following dis-
cussion with a third reviewer. The evaluation items mainly
include (1) the application of random allocation method, (2)
the implementation of blind method, (3) assigning hidden
implementations, (4) data integrity, (5) results reporting, and
(6) other biases. The risk assessment criteria are divided into
“low bias risk,” “unclear bias risk,” and “high bias risk” [22].
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F1GURE 1: Flow diagram of literature screening process.

2.6. Subgroup Analysis. Subgroup analysis was performed
based on heterogeneous sources where there was significant
clinical heterogeneity in the included studies in factors
such as age, intervention, and treatment schedule, among
others.

2.7. Data Analysis. Meta-analysis was performed using
Review Manager 5.3 software (Cochrane Community, Lon-
don, United Kingdom). Count data were presented as risk
ratio (RR) and 95% confidence interval (CI). Survival data
were evaluated as hazard ratio (HR) and 95% CI. The X2
test was used to evaluate the statistical heterogeneity of the
included studies. P>0.05 and I°’<50% suggest that there is
no statistical heterogeneity, and P<0.05 or I°>50% indicates
heterogeneity. Regardless of whether statistical heterogeneity
was present between the included study groups, a random
effects model was used for data analysis. Sensitivity analysis
was performed to identify potential sources of heterogeneity
where there was significant statistical heterogeneity within
the group. For data that could not be meta-analyzed, descrip-
tive analysis was performed.

2.8. Publication Bias. A funnel plot was used to analyze
publication bias in the included studies, and the Begg test and
Egger test were performed simultaneously using Stata 12.0
software. P<0.05 indicates significant publication bias.

3. Results

3.1 Literature Screening Results. A total of 190 studies were
identified by using the literature search strategy, including
PubMed (n=0), the Cochrane library (n=0), Embase (n=0),
CNKI (n=39), Wanfang database (n= 69), VIP (n=30), and
CBMdisc (n=52), and the screening process is shown in
Figure 1. Following screening and application of the estab-
lished inclusion and exclusion criteria, 14 eligible studies were
selected for analysis.

3.2. Basic Characteristics of Included Studies. A total of
1097 patients were included in 14 studies. Patients enrolled
in the included studies were comparable in terms of age,
gender, and disease duration. All studies were conducted in
China between 2009 and 2018. With respect to the type of
chemotherapy used, 4 studies used the XELOX regimen [23-
26], 4 used the SOX regimen [27-30], 4 used the FOLFOX
regimen [31-34], 1 used the CPT-11 regimen [35], and 1 used
the TP regimen [36]. ORR data were reported in 13 studies
[23-34, 36], while 12 studies [23-28, 30-35] reported DCR,
10 studies [23-25, 27-29, 31, 32, 34, 36] reported KPS, and 5
studies [23, 26, 28, 30, 35] performed follow-up and reported
the relevant survival data, and all studies reported adverse
events. The basic characteristics of the included studies are
detailed in Table 1.
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3.3. Methodological Characteristics and Risk Assessment of
Bias. The methodological quality of the 14 included studies
was generally poor. All studies referred to randomization, for
which only 3 studies [24, 28, 34] used random number tables
while 1 study [26] used randomization methods that were
inappropriate. Allocation concealment and blinding methods
were not described in all studies. Five studies [23, 26, 28,
30, 35] reported relevant information regarding follow-up.
Among these five studies, 1 study [23] had 1 case of loss to
follow-up in both the control group and the experimental
group, and 1 study [28] had 2 cases of loss to follow-up
in both the control group and the experimental group. The
proportion of data loss was balanced between the control and
experimental groups and was therefore deemed to not have
influenced the estimation of intervention effect. Two studies
[26, 31] reported incomplete data on adverse events, and

none of the remaining 12 studies selectively reported adverse
events. Based on the available information on the selected
studies, it could not be clearly determined whether other
biases were present. The results of the bias risk assessment are
shown in Figures 2 and 3.

3.4. ORR and DCR. Subgroup analyses were performed
according to the five different chemotherapy regimens.

The XELOX subgroup of 4 studies [23-26] reported
CR, PR, and SD cases. In terms of ORR, heterogeneity
analysis showed that the 4 studies had statistical homogeneity
(P=0.64, I*’=0%). The meta-analysis revealed that ORR in
the experimental group was higher than that in the control
group [RR= 1.36; 95% CI (1.10, 1.70); P = 0.006], as shown
in Figure 4. For DCR, heterogeneity analysis showed that the
4 studies had statistical homogeneity (P=0.69, I*’=0%), while
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
1.1.1 XELOX
Gao 2015 42 92 a3 91 386% 1.26 [0.89, 1.79] T
Guo 2018 35 B1 24 61 332% 1.46[1.00,213] — -
Lin ,2015 15 28 13 28 17.2% 1.15[0.68, 1.95) N
Zhang 2015 14 23 a 25 11.0% 1.90 [0.98, 3.68] —
Subtotal (95% CI) 204 205 100.0% 1.36 [1.10,1.70] <>
Total events 106 78
Heterogeneity: Tau®= 0.00; Chi*= 1,69, df= 3 (P=0.64), F=0%
Testfor overall effect: Z= 2.78 (P = 0.006)
1.1.2 SOX
Gao 2017 14 33 12 33 182% 1.58[0.92, 2.71] T
Liu 2017 22 48 0 48 59.8% 1,07 [0.79, 1.44) -
Ma 2015 12 23 11 23 157% 1.09[0.61, 1.95] —_—
Xiong 2015 9 32 6 32 B4% 1.50[0.60, 3.72) S P
Subtotal (95% Cl) 136 136 100.0% 1.18 [0.93, 1.48]) »
Total events 72 59
Heterogeneity: Tau®= 0.00; Chi*= 2,03, df= 3 (P=0.57), F= 0%
Testfor overall effect Z=138 (P=017)
1.1.3 FOLFOX
Huo 2008 18 3| 16 31 11.5% 113[0.71,1.77] S | E—
Liu 2012 16 28 13 28 91% 1.23[0.74, 2.05] T
SFD,2012 18 33 17 35 111% 1.12[0.71,1.78] S L
Zhu 2017 36 40 32 40 68.3% 1.13[0.93, 1.36) E
Subtotal (95% CI) 132 134 100.0% 1.13[0.97,1.32]
Total events a8 78
Heterogeneity: Tau®= 0.00; Chi*=012, df=3 (P=0.99), F=0%
Testfor overall effect Z=160 (P=0.11)

Test for suboroup differences: ChiF=1.85. df=2(P=040). F=0%
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FIGURE 4: The forest map of ORR of the experimental group and the control group.

the meta-analysis revealed that DCR in the experimental
group was higher than that in the control group [RR=1.15;
95%CI (1.04,1.28); P=0.010], as shown in Figure 5.

The SOX subgroup of 4 studies [27-30] reported CR and
PR, and 3 [27, 28, 30] of the studies also reported SD. In terms
of ORR, heterogeneity analysis showed that the 4 studies
were statistically homogeneous (P=0.57, I’=0%). The meta-
analysis showed that ORR in the experimental group and the
control group was comparable [RR=1.18; 95%CI (0.93,1.48)],
and the difference between the two groups was not statisti-
cally significant (P=0.17), as shown in Figure 4. In terms of
DCR, heterogeneity analysis showed statistical heterogeneity
in the 3 studies (P=0.11, IZ=55%), while the meta-analysis
showed that DCR in the experimental group was similar to
that in the control group [RR=1.16; 95%CI (0.93,1.46)], and
the difference also was not statistically significant (P=0.20),
as shown in Figure 5. Sensitivity analysis results indicated
that the heterogeneity decreased significantly after excluding
the study of Xiong [30]. This result requires further clinical
verification.

The FOLFOX subgroup of 4 studies [31-34] reported
CR, PR, and SD. In terms of ORR, the heterogeneity anal-
ysis showed that the 4 studies had statistical homogeneity
(P=0.99, I*=0%). The meta-analysis showed that ORR in the

experimental group was similar to that in the control group
[RR=1.13; 95%CI (0.97,1.32)] and that any difference between
the two groups was not statistically significant (P=0.11), as
shown in Figure 4. For DCR, the heterogeneity analysis
showed that statistical heterogeneity existed in 4 studies
(P=0.01, I’=72%). The meta-analysis showed that DCR in the
experimental group was similar to that in the control group
[RR=1.08; 95%CI (0.93,1.26)], with no statistically significant
difference between the groups (P=0.32), as shown in Figure 5.
The sensitivity analysis indicated that heterogeneity was
significantly reduced after excluding the study of Liu [32].
This result thus needs further clinical verification.

One study [35] in the CPT-11 subgroup reported that
DCR in the experimental group was 85.0% (51/60) and was
61.7% (37/60) in the control group, a difference which was
statistically significant (P<0.05).

One study [36] in the TP subgroup reported that ORR in
the experimental group was 73.3% (11/15) and in the control
group it was 26.7% (4/15), a difference which was statistically
significant (P<0.05).

3.5.KPS. Interms of KPS, heterogeneity analysis showed that
the included studies had statistical homogeneity, the XELOX
subgroup (P=0.97, I 2=0%), the SOX subgroup (P=0.76,
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Risk Ratio

Risk Ratio
M-H. Random. 95% CI

1.08 [0.90, 1.30]
1.13[0.94,1.37]
1.30[1.01, 1.68]
1.21[0.90, 1.62)
1.15[1.04, 1.28]

It

Experimental Control
Study or Subgroup  Events  Total Events Total Weight M-H. Random, 95% ClI
1.2.1 XELOX
Gao 2015 69 92 63 91 354%
Guo 2018 51 61 45 61  33.3%
Lin 2015 26 28 20 28 17.7%
Zhang 2015 20 23 18 25 136%
Subtotal (95% CI) 204 205 100.0%
Total events 166 146

Heterogeneity: Tau®= 0.00; Chi*=1.45, df= 3 (P = 0.69), F= 0%
Test for overall effect: Z= 2.59 (P = 0.010)

1.2.2 SOX

Gao 2017 26 33 23 33 3N1%
Liu 2017 46 48 43 48 52.7%
Xiong 2015 21 32 13 32 16.1%
Subtotal (95% Cl) 13 113 100.0%
Total events 93 79

Heterogeneity. Tau®=0.02, Chi*= 4,44, df=2 (P=0.11), F=55%
Test for overall effect Z=1.29 (P = 0.20)

1.2.3 FOLFOX

Huo ,2009 28 kil 29 31 287%
Liu 2012 23 28 15 28 11.4%
SFD,2012 30 33 28 35 23.8%
Zhu 2017 40 40 39 40 361%
Subtotal (95% CI) 132 134 100.0%
Total events 121 11

Heterogeneity: Tau*= 0.02; Chi*=10.72,df=3 (P=0.01); F=72%
Test for overall effect Z=0.99 (P = 0.32)

Test for subaroun differences: Chi*=050.df=2 (P=078).F=0%
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FIGURE 5: The forest map of DCR of the experimental group and the control group.

I°=0%), and the FOLFOX subgroup (P=0.41, 1°=0%). The
meta-analysis showed that KPS improvement rates in the
experimental groups of three subgroups were higher than
those in the control groups. The effect values and 95%
confidence intervals, respectively, were [RR=151; 95%CI
(1.14,2.00); P=0.004)], [RR=1.73; 95%CI (1.23,2.43); P=0.002],
[RR=1.68; 95%CI (1.18,2.39); P=0.004], with statistically sig-
nificant difference between the experimental groups and
control groups, as shown in Figure 6. One study [31] of
FOLFOX subgroup also reported that the average KPS
score in the experimental group improved significantly after
treatment (P>0.05), while that in the control group did not
change significantly (P<0.05). Moreover, one study [36] of
TP subgroup reported that KPS improvement rate was 80%
(12/15) in the experimental group and 26.7% (4/15) in the
control group, and the difference between the two groups
was statistically significant (P<0.05). However, KPS was not
reported in CPT-11 subgroup.

3.6. Survival Data. Two studies [23, 26] in the XELOX
subgroup followed up and reported median PFS with the
Kaplan-Meier survival curve. The HR was counted from
the Kaplan-Meier survival curve by using Engauge Digi-
tizer 4.0 software. Heterogeneity analysis of the two studies
showed statistical homogeneity (P=0.66, I’=0%), while the

meta-analysis showed no significant difference in median
PFES between the experimental group and the control group
[HR=1.00;95% CI (0.94,1.06); P=0.94], as shown in Figure 7.
One study [23] also reported that the 1-year survival rate in
the experimental group was 25%, while that in the control
group was 21.4%, and the difference between the two groups
was not statistically significant (P>0.05). One study [26]
also reported the median OS, which was 17.2 months in the
experimental group and 15.7 months in the control group
(P=0.475).

Survival data were reported in 2 studies [28, 30] in SOX
subgroup. Among them, one study [28] reported the median
time to progression, which was 7.0 months (95%CI: 5.913-
8.087) in the experimental group and 6.5 months (95%CI:
5.720-7.280) in the control group, and the difference between
the two groups was not statistically significant (P=0.746). One
study [30] reported the median PFS and median OS, which
were 8.41 months and 10.36 months in the experimental
group and 6.01 months and 8.62 months in the control group,
respectively, with statistically significant differences between
the two groups (P<0.05).

In one study [35] in the CPT-11 subgroup, median PFS
was reported and was 10.48 months in the experimental
group and 9.48 months in the control group, a statistically
significant difference (P<0.05).



Evidence-Based Complementary and Alternative Medicine

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random, 95% CI M-H, Random, 95% CI
1.3.1 XELOX
Guo 2018 27 61 17 61 33.0% 1.59(0.97, 2.60] —
Lin 2015 22 28 15 28 51.2% 1.47[0.99,2.19] ——
Zhang ,2015 1 23 8 25 15.7% 1.49(0.73, 3.09) —
Subtotal (95% Cl) 112 114 100.0% 1.51 [1.14, 2.00] -
Total events 60 40
Heterogeneity: Tau®*= 0.00; Chi*= 0.07, df= 2 (P = 0.97); F= 0%
Test for overall effect: Z= 2.86 (P = 0.004)
1.3.2 SOX
Gao 2017 17 33 8 33 244% 213(1.07,4.23) —
Liu 2017 30 48 18 48 63.8% 1.67 [1.09, 2.55) ——
Ma 2015 7 23 5 23 11.8% 1.40[0.52,3.77] - 1 *==
Subtotal (95% CI) 104 104 100.0% 1.73[1.23, 2.43) >
Total events 54 N
Heterogeneity: Tau®*= 0.00; Chi*= 0.55, df= 2 (P = 0.76); F=0%
Test for overall effect: Z= 3.17 (P = 0.002)
1.3.3 FOLFOX
Liu,2012 20 28 10 28 41.4% 2.00[1.15, 3.46] ——
SFD,2012 21 33 15 35 586% 1.48(0.94, 2.36) i
Subtotal (95% CI) 61 63 100.0% 1.68[1.18, 2.39] >
Total events 41 25
Heterogeneity: Tau®= 0.00; Chi*= 0.66, df=1 (P = 0.41); F= 0%
Test for overall effect. Z= 2.88 (P = 0.004)
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FIGURE 6: The forest map of KPS improvement rate of the experimental group and the control group.

Experimental Control

Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio]  SE Total _ Total Weight [V, Random, 95% ClI IV, Random. 95% ClI
Gao 2015 -0.08 018 92 91 27% 0.92(0.65,1.31]
Lin 2015 0 003 28 28 97.3% 1.00(0.94, 1.08]
Total (95% CI) 120 119 100.0% 1.00 [0.94, 1.06]

Heterogeneity: Tau®= 0.00; Chi*=0.19, df=1 (P = 0.66), F= 0%
Test for overall effect: Z= 0.07 (P = 0.94)
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FIGURE 7: The forest map of the median PFS of the experimental group and the control group.

3.7 Adverse Events

3.71. Leukopenia. In 3 studies [23-25] in the XELOX sub-
group, 3 studies [27-29] in the SOX subgroup, and 3 studies
[32-34] in the FOLFOX subgroup, related data on leukopenia
were reported. The heterogeneity analysis indicated statistical
homogeneity among the 3 studies in the XELOX subgroup
(P=0.46, I’=0%), while the 3 studies in the SOX subgroup
(P=0.04, I°=68%) and 3 studies in the FOLFOX subgroup
(P=0.13, I*=51%) showed statistical heterogeneity. The meta-
analysis showed that the incidence rate of leukopenia in
the experimental group in the XELOX subgroup was lower
than that in the control group [RR=0.68; 95%CI (0.55,0.84);
P=0.0005]. The incidence of leukopenia in the experimental
groups of the SOX subgroup [RR=0.72; 95%CI (0.49,1.06)]
and the FOLFOX subgroup [RR=0.77; 95%CI (0.49,1.22)] was
comparable with that in the control groups (P>0.05). These
results are detailed in Supplementary Figure 1. Sensitivity

analysis suggested that the SOX subgroup heterogeneity may
be related to the negative results reported by the study of Ma
[29], while FOLFOX subgroup heterogeneity may be related
to the positive results reported by Liu [32]. Further clinical
validation of these results is required. One study [35] in the
CPT-11 subgroup reported that the incidence of leukopenia
in the experimental group was lower than that in the control
group, with statistical significance (P<0.05). One study [36]
in the TP subgroup reported that 2 cases of leukopenia each
in the experimental group and the control group and that the
difference between the groups was not statistically significant
(P>0.05).

3.72. Nausea and Vomiting. In 2 studies [23, 25] in the
XELOX subgroup, 2 studies [27, 28] in the SOX subgroup,
and 3 studies [32-34] in the FOLFOX subgroup, related data
on nausea and vomiting were reported. The heterogeneous
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analysis indicated statistical homogeneity among the 2 stud-
ies in the XELOX subgroup (P=0.75, I 2-0%), 2 studies in the
SOX subgroup (P=0.43, 1>=0%), and 3 studies in FOLFOX
subgroup (P=0.51, I’=0%). The meta-analysis showed that the
incidence rate of nausea and vomiting in the experimental
group of SOX subgroup was lower than that of the control
group [RR=0.66; 95% CI (0.50, 0.88); P=0.004]. However,
there was no significant difference in the incidence rate of
nausea and vomiting between the experimental group and
the control group of the XELOX and the FOLFOX subgroup,
of which the effect values and 95% confidence intervals,
respectively, were [RR=0.87; 95% CI (0.65, 1.16); P>0.05]
and [RR=1.03; 95% CI (0.79, 1.35); P>0.05]. These results are
detailed in Supplementary Figure 2. Other subgroups did not
report relevant data.

3.7.3. Liver Damage. In 3 studies [23-25] in the XELOX
subgroup, 2 studies [27, 28] in the SOX subgroup, and
3 studies [32-34] in the FOLFOX subgroup, related data
on liver damage were reported. The heterogeneous analysis
indicated statistical homogeneity among the 3 studies in the
XELOX subgroup (P=0.98, 1°=0%), 2 studies in the SOX
subgroup (P=0.86, 12=0%), and 3 studies in the FOLFOX
subgroup (P=0.96, I’= 0%). The meta-analysis showed that
the incidence rate of liver damage in the experimental group
of the XELOX subgroup was lower than that in the control
group [RR=0.59;95% CI (0.37, 0.92); P=0.02]. However, there
was no significant difference in the incidence rate of liver
damage between the experimental group and the control
group of the SOX and the FOLFOX subgroup, of which
the effect values and 95% confidence intervals, respectively,
were [RR=1.25; 95%CI (0.35,4.48); P>0.05] and [RR=0.69;
95%CI (0.34,1.40); P>0.05]. These results are detailed in
Supplementary Figure 3. One study [35] in the CPT-11
subgroup reported that the incidence rate of elevated alanine
transaminase in the experimental group was significantly
lower than that in the control group (P<0.05). TP subgroup
did not report relevant data.

3.74. Renal Impairment. Three studies [23-25] in the XELOX
subgroup reported the data on renal impairment. The hetero-
geneous analysis indicated statistical homogeneity among the
3 studies (P=0.87, [*’=0%). The meta- analysis showed that the
incidence rate of renal impairment in the experimental group
of the XELOX subgroup was lower than that in the control
group [RR=0.39; 95% CI (0.18, 0.85); P=0.02]. The results are
detailed in Supplementary Figure 4. One study [28] in the
SOX subgroup and one study [32] in the FOLFOX subgroup
reported no significant difference between the experimental
group and the control group in terms of the incidence rate
of renal impairment (P>0.05). Other subgroups did not
explicitly report the relevant data.

3.75. Hand-Foot Syndrome. Three studies [23-25] in the
XELOX subgroup reported the data on hand-foot syndrome.
The heterogeneity analysis indicated statistical heterogeneity
among the 3 studies (P=0.13, *=50%). The meta-analysis
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FIGURE 9: Egger’s publication bias plot of ORR.

showed that the incidence rate of hand-foot syndrome in
the experimental group of the XELOX subgroup was lower
than that in the control group [RR=0.56; 95%CI (0.35,0.90);
P=0.02]. The results are detailed in Supplementary Figure 5.
Sensitivity analysis suggests that heterogeneity may be related
to the negative result reported by the study of Lin [23].
Further clinical validation of these results is required. One
study [35] in the CPT-11 subgroup reported that the incidence
rate of hand-foot syndrome was lower in the experimental
group than in the control group (P<0.05). Other subgroups
did not report the relevant data.

3.8. Publication Bias Assessment. Based on the ORR meta-
analysis results, a funnel plot was used to assess publication
bias and the impact of studies with small sample sizes. The
results of the Begg test (t=1.44, P=0.15> 0.05) and the Egger
test (t= 2.06, P= 0.066 > 0.05) indicated that there was no
significant publication bias in this 12 studies, as shown in
Figures 8 and 9.

4. Discussion

Gastric cancer is one of the most common malignancies
globally. In China, the incidence of gastric cancer is markedly
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higher than that in other countries, and the challenges of
early detection mean that patients frequently present with
advanced disease [37]. Therefore, many patients do not
have the opportunity to undergo radical surgery and receive
only palliative chemotherapy or other treatments to prolong
survival. At present, most guidelines recommend fluorouracil
combined with platinum-based dual-agent chemotherapy as
the preferred first-line regimen for advanced gastric cancer,
and such regimens include XELOX, FOLFOX, and SOX,
among others [37-39]. However, most patients who receive
first-line chemotherapy continue to progress or show an
ineffective response to chemotherapy [40]. There is thus an
urgent need to improve the clinical efficacy of chemotherapy
in this patient population. In China, studies have shown
that TCM injections can improve the clinical efficacy of
radiotherapy and chemotherapy while reducing their side
effects [41]. XAPI is obtained from the Chinese herbal
medicine Marsdenia tenacissima, which is considered to have
the effect of removing heat and promoting blood circulation
in TCM [42, 43]. TCM theory indicates that the occurrence
of gastric cancer is related to heat toxicity and blood stasis
[44], thus positioning X API as a suitable treatment for gastric
cancer. Modern pharmacological studies have shown that
XAPI not only inhibits angiogenesis by downregulating vas-
cular endothelial growth factor (VEGF) and protein kinase
B(AKT) signaling pathways [19], but also inhibits cell pro-
liferation by attenuating the chemokine (C-C motif) ligand
2- (CCL-2-) mediated VEGF/VEGF receptor-2 (VEGFR-2)
interaction and promoted cell apoptosis through the protein
kinase C§ (PKCd-) induced p53-dependent mitochondrial
pathway [45]. These findings support the clinical application
of XAPI in the treatment of cancer.

The 14 studies included in this systematic review were
divided by chemotherapy regimen into XELOX, SOX, FOL-
FOX, CPT-11, and TP subgroup. The outcomes of the systemic
review and meta-analysis can be summarized as follows:

(i) XAPI combined with XELOX chemotherapy is supe-
rior to chemotherapy alone in terms of ORR, DCR, and
KPS improvement rate. This combination can reduce the
incidence of leukopenia, liver damage, renal impairment,
and hand-foot syndrome during chemotherapy but cannot
prolong median PFS or median OS in patients with gastric
cancer.

(ii) XAPI combined with SOX chemotherapy is superior
to chemotherapy alone in terms of KPS improvement rate
but cannot improve ORR or DCR. For adverse events,
combination therapy can only reduce the incidence of nausea
and vomiting during chemotherapy, but it cannot reduce
the incidence of leukopenia and liver damage. Regarding
the impact on patient survival, a single study reported that
combination therapy prolonged median PFS and median OS
in patients with gastric cancer.

(iii) XAPI combined with FOLFOX chemotherapy is
superior to chemotherapy alone in terms of KPS improve-
ment rate. However, both regimens are comparable in
terms of ORR and DCR. In addition, combination ther-
apy cannot reduce the incidence of leukopenia, nausea
and vomiting, liver damage, and renal impairment during
chemotherapy.
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(iv) A single study reported that XAPI combined with
CPT-11 chemotherapy is superior to chemotherapy alone
with respect to DCR and median PFS. This combination can
reduce the incidence of leukopenia, liver damage, and hand-
foot syndrome during chemotherapy.

(v) A single study reported that XAPI combined with TP
chemotherapy is superior to chemotherapy alone with respect
to ORR and KPS improvement rate and has no effect on the
incidence of leukopenia.

The present review had some limitations. First, despite
a comprehensive search to reduce publication bias, only
databases in Chinese or English were included, meaning
that detection and language bias may have been present.
Second, the methodological quality of the included studies
was generally poor. Only three studies used an appropriate
random grouping method, while the remaining studies did
not describe the randomization method in detail. Unfortu-
nately, one study used an inappropriate random allocation
method. Third, not all studies had a double-blinded study
design, which may have resulted in an expectation bias in
the evaluation of efficacy. Fourth, not all studies implemented
assignment hidden, which may lead to selective bias in deter-
mining the subjects. Fifth, all included studies were carried
out in China among Chinese patients, so whether the results
can be extrapolated to other populations requires further
investigation. In addition, survival time is an important
endpoint and an important indicator for evaluating the long-
term efficacy of treatments for cancer. However, most of the
included studies did not follow up on patients and report
relevant data. Furthermore, different studies may have had
potential differences in factors such as patient enrollment and
treatment courses. Although these limitations may reduce
the robustness of the present systematic review, the studies
included were rigorously screened and were deemed rela-
tively highly comparable.

5. Conclusion

The findings of the present systematic review and meta-
analysis indicate that XAPI combined with chemotherapy
may represent a beneficial treatment strategy in patients
with advanced gastric cancer, particularly the combination pf
XAPI with XELOX. However, further high-quality random-
ized controlled trials of standardized design and following the
principles of evidence-based medicine are needed to validate
this conclusion.
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