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Objective. To evaluate the clinical efficacy and safety of Kangfuxin liquid (KFX) combined with proton pump inhibitors (PPIs) in
the treatment of gastric ulcer (GU). Materials and Methods. Electronic databases including PubMed, Wanfang, CNKI, VIP,
Embase, Cochrane Library, and CBM were examined for appropriate articles without language limitations on key words before
March 10, 2019. RevMan 5.3 software was applied to execute outcome assessment and finish the meta-analysis. Results. 22 articles
involving 2,024 patients with a gastric ulcer were selected. Total efficacy rate and efficacy rate of gastroscopy were significantly
enhanced for the combination of KEX with PPIs compared to those of PPI treatment alone (OR=6.95, 95% CI: 4.87, 9.91,
P <0.00001; OR=2.96, 95% CI: 1.98, 4.42, P < 0.00001, respectively). Same results were found for different PPIs in combination
on total efficacy rate, respectively. The combination also significantly reduced the adverse events (OR =0.39, 95% CI: 0.22, 0.70,
P =0.002). In addition, KFX combined with PPI could suppress the inflammation (MD=-6.11, 95% CI: -7.45, —4.77,
P <0.00001), reduce the recurrence rate (OR = 0.31, 95% CI: 0.14, 0.70, P = 0.005), and enhance the clearance rate of Helicobacter
pylori (HP, OR=3.76, 95% CI: 1.80, 7.87, P = 0.0004). It seemed like the combination would influence immune function by
increasing levels of T-lymphocyte subsets CD4 and CD8 but not CD3 (MD =2.40, 95% CI: 1.25, 3.55, P <0.0001); MD = 25.72,
95% CI:14.55, 36.90, P < 0.00001; MD =0.72, 95% CI: —0.66, 2.09, P = 0.31, respectively). Conclusion. KFX combined with PPIs in
treatment of patients with GU could improve the total efficacy rate and efficacy rate of gastroscopy and reduce adverse events and
the recurrence rate. However, the results of this study should be handled with care due to the limitations. Several rigorous RCTs
are in need to confirm these findings.

1. Introduction

Peptic ulcer (PU) is a common and prevalent disease
worldwide. Infection of Helicobacter pylori (HP), non-
steroidal anti-inflammatory drugs (NSAIDs), and aspirin
drug usage are considered to be the major causative factors
of PU. Taking other medications including glucocorticoids,
some antitumor drugs, and anticoagulant drugs is also in-
ducements for PU, which cannot be neglected [1]. Preva-
lence rates of PU reach up to 5%-10% in 2009 [2] and
continue to rise due to unhealthy lifestyle, drug usage, and

diet custom. Gastric ulcer (GU) is one of the common types
appearing mostly in middle-aged and elderly people [3].
Suppressing gastric acid production is the most im-
portant measure to relieve clinical symptoms and promote
healing. Proton pump inhibitors (PPIs) are the initial
therapy for GU [4]. The first generation PPIs includes
omeprazole, pantoprazole, and lansoprazole. The second
generation PPIs including esomeprazole, ilaprazole, and
rabeprazole have faster onset time, longer action time, and
fewer side effects. PPIs are the best drugs for treating acid-
related diseases in the last dozen years. The medication
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amount of PPIs in domestic hospitals of 16 key cities in
China reached 4.5 billion yuan in 2016 with an increase of
6% over the previous year, and it still presents a rising trend
[5]. But long-term use of PPIs can cause a series of new safety
issues, such as adverse renal effects [6], hypomagnesaemia
[7], increased risk of dementia [8], increased risk of infection
and osteoporosis [9], fracture risk [10], vitamin B12 de-
ficiency, occurrence or development of atrophic gastritis,
interstitial nephritis, microscopic colitis, increased risk of
serious skin allergy, and so on [11, 12]. Combination with
traditional Chinese medicine provides an alternative to
improve the current situation of PPI usage.

Kangfuxin liquid (KFX) is a Chinese patent medicine
extracted from Periplaneta americana. China Food and
Drug Administration (CFDA) approved it in 1998. As an
animal medicine, amino acids are considered as the main
ingredients which are used as quality control for prepara-
tion. Efficacy of KFX is described as promoting blood cir-
culation, nourishing yin, and promoting granulation. For
oral administration, it is used for gore block, stomach
bleeding, gastric and duodenal ulcers, phthisis with yin
deficiency, and aiding in the treatment of tuberculosis. For
external application, it is used for treating incised wound,
trauma, ulcers, fistula, burns, and bedsore. Amounts of
clinical trials have demonstrated that KFX is beneficial to
cure GU [13-15], which is also supported by animal ex-
periments [16]. Previous meta-analysis confirmed that KFX
combined with PPIs was superior to PPIs alone in the
treatment of GU [17, 18]. We provide an updated and ex-
tended meta-analysis with detailed information for efficacy
(Figure 1).

2. Methods and Program

2.1. Literature Retrieval Strategy. Keywords “kangfuxin
(KFX)” [Title/Abstract] OR “Periplaneta americana”
[Title/Abstract] AND “Gastric ulcer” [Title/Abstract] OR
“peptic ulcer” [Title/Abstract] OR “digestive ulcer” [Title/
Abstract] OR “PPI” (including Esomeprazole, Omepra-
zole, Lansoprazole, Rabeprazole, Pantoprazole) [Title/
Abstract] were used as search items in electronic data-
bases including PubMed, Wanfang, CNKI, VIP, Embase,
Cochrane Library, and CBM. Articles published before
March 10, 2019, was examined without language limita-
tions in order to obtain a comprehensive retrieval. All
relevant articles were downloaded into EndNote software
(version X7, Thomson Reuters, Inc., New York, USA) for
further exploration. Duplicate records were integrated.
Full-text review was performed while the title/abstract was
thought to be thematic. The job above was executed by two
investigators independently. Conflicts were resolved by
consensus and discussion.

2.2. Inclusion and Exclusion Criteria. Based on the sugges-
tions of a gastroenterologist, we designed the inclusion
criteria as follows: (1) Patients in RCTs diagnosed as having
gastric ulcers by meeting the criteria of Diagnosis and
Treatment of Digestive Ulcer Disease (DTDUD) version
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2016, 2013, 2008, or Practical Clinical Diagnosis and
Treatment of Digestive Disease (PCDTDD, part 1) version
2005, or the Guiding Principle of Clinical Research of new
TCM on the Treatment of Peptic Ulcer (GPCRTPU), or
Diagnostics of Digestive Diseases (DDD) version 2006 [19],
or carrying out gastroscopy. (2) All trials mentioned were
confined as RCTs. (3) Patients in treatment groups received
KFX solution combined with PPI while control groups
received PPI alone. (4) The total efficacy rate was the least
outcome measurement to be reported.

We also designed the exclusion criteria as follows: (1)
References such as reviews, case reports, animal experi-
ments, comments, and so on that are thought to be athe-
matic. (2) The diagnostic standard in the statement was
ambiguous. (3) Trials emphasized on other peptic ulcers but
not gastric ulcer. (4) Trials mentioned other interventions of
essential treatment to GU but not only PPI alone.

2.3. Characteristics of Study Assessment. Information in-
cluding methods, participants, interventions, and out-
comes was extracted and arranged (Tables 1 and 2).
Characteristics of included studies were assessed by two
searchers independently according to the Cochrane
Handbook for Systematic Reviews of Interventions [41].
Disagreement was resolved by the consensus. Risk of bias
was evaluated as follows: random sequence generation
(A, selection bias), allocation concealment (B, selection
bias), blinding of participants and personnel (C, per-
formance bias), blinding of outcome assessment (D,
detection bias), incomplete outcome data (E, attrition
bias), selective reporting (F, reporting bias), and other
biases (G). Three levels were applied to judge the quality
of each item. “Low risk” indicates description of methods
or procedures was adequate while “high risk” means not
adequate or incorrect and “unclear risk” means missing
description.

2.4. Data Analysis. Data analysis was performed using Re-
view Manager 5.3 (Cochrane Collaboration). Outcome in-
dices such as total efficacy rate and efficacy rate of
gastroscopy were regarded as dichotomous variables and
presented as the odds ratio (OR) with 95% confidence in-
tervals (95% CI). Levels of inflammatory cytokines such as
IL-6, TNF-a, and TGF-$1 and T-lymphocyte subsets in-
cluding CD3, CD4, and CD8 were continuous variables
which were presented as the mean difference (MD) with 95%
CL Q statistic and I* tests were applied to assess the het-
erogeneity among studies. A fixed-effects model was used to
analyze data with low heterogeneity (P> 0.1 and I* < 50%),
while a random-effects model was used to analyze data with
high heterogeneity (P <0.1 or I*>50%). Potential publica-
tion bias was revealed by funnel plots.

3. Results

3.1. Characteristics of the Eligible Studies. Six hundred
eighty-eight articles were identified through database
searching, in which 386 articles were removed as duplicates.
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FiGUure 1: Work flow of the present study.

115 articles in 302 remaining were excluded on thematic
disqualification. Then, 187 articles remained for further full-
text review. 165 studies were excluded in this procedure for
the following reasons: diagnosis in 86 articles was vague, 51
studies mentioned unfit interventions, 24 studies were
single-arm designs, and 4 articles were the recurrence of the
same trial. 22 studies [20-40, 42] were included in quan-
titative synthesis finally (Figure 2).

Two thousand twenty-four patients with a gastric ulcer
(1045 cases in the experimental group and 979 cases in the
control group) were taken in this meta-analysis. The age of
the patients ranged from 17 to 75 years, and there was no
obvious difference in terms of age and sex between the two
groups (Table 1). Trials were conducted between 2007 and
2017, and all were RCTs with a comparison between a
combination of KFX solution and PPI and PPI treatment
alone. 4 studies [20, 21, 22, 23] reported the combination
with esomeprazole, 5 with omeprazole [24-27, 39], 3 with
lansoprazole [28-30], 3 with rabeprazole [31-33], and 7
with pantoprazole [34-38, 40, 42]. The treatment duration
ranged from 1 to 4 weeks, and 2 articles [24, 40] reported a
follow-up which ranged from half a year to 1 year. 10 trials
[22, 26, 27, 29, 34, 36, 38-40, 42] reported adverse events
and side effects. All trials reported a total efficacy rate in
outcome measures, 15 studies [20-24, 27-32, 34, 35, 37, 38]
reported the efficacy rate of gastroscopy, 3 studies
[25, 34, 39] reported the clearance of HP, 2 studies [24, 39]
reported the recurrence rate, and 2 trials [29, 34] reported
the levels of inflammatory cytokines and T-lymphocyte
subsets (Table 2).

3.2. Quality of Included Trials Assessment. According to the
Cochrane risk of bias estimation, all trials mentioned a
randomized allocation of participants while 1 trial used a
wrong method, so the selection bias (A) on random se-
quence generation was considered to be “low risk.” Detailed
information on allocation concealment, blinding of par-
ticipants and personnel, and blinding of outcome assessment
of all studies was ambiguous even wrong, from which the
selection bias (B) on allocation concealment, performance
bias (C), and detection bias (D) were identified as “unclear
risk.” All experimental data included in articles were
complete, so the attrition bias (E) and reporting bias (F) were
considered to be low for 22 trials. There was insufficient
information to assess the existence of other significant risk of
bias, so other bias (G) of included trials were determined as
“unclear risk.”

3.3. Outcome Measures with Subgroup Analysis

3.3.1. Total Efficacy Rate of KFX Combined with PPI versus
PPI Alone. Total efficacy rate generally consists of grade of 6
clinical symptoms as follows: epigastric pain, belching, acid
regurgitation, heartburn, satiety, nausea, and vomiting.
Mark was given by assessing the severity and frequency of
each item. For severity assessment, 0 points means
asymptomatic, 1 point means symptoms were mild, 2 points
between 1 and 3, and 3 points means symptoms were un-
bearable. For judgment of frequency, 0 points means
asymptomatic, 1 point means the symptom have onset every
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TaBLE 1: Characteristics of eligible studies.

Author and published Cases T/C Diagnostic Age (years), Sex
year (references) standard range, mean (male/female)
Li, 2012 [20] 65/65 DTDUD (2008) (T: ;‘;:% ‘ﬁé (T: igﬁg
Xiang, 2013 [21] 59/61 GPCRTPU E izf; NR
Zhang, 2009 [22] 25/24 DDD (2006) g ég:ggy gg (':T 1136//191
g 200 s ooy THOX I
Huang, 2014 [24] 88/42 Gastroscopy E }2:28’ I}jﬁ NR
Huang, 2016 [25] 36/36 DTDUD (2013) g gzji zig g ié// 12
wownwpa ww  pwwen  EEE DR
Xuan, 2008 [27] 38/40 Gastroscopy g ;g:gg’ Ei NR
o s I =
Zhou, 2016 [29] 62/62 Gastroscopy g iéi TC 3376///2265
e a0 - o IS I
Chen, 2012 [31] 26/27 Gastroscopy 24-78, 61.5 28/25
Ou, 2014 [32] 25/25 Gastroscopy 25-60, 45 26/24
Yu, 2016 [33] 60/60 DTDUD (2013) 18-70, NR E igﬁg
o 17 1 sa o emwes  IZSE L
. 304 e oo L Lo
21 15 s o I3TEL LR
o 200 o oo LREIL L
Tian, 2015 [37] 60/60 PCDTDD (2005) E gﬁz ;‘3‘2 E iggﬁ
Ye, 2007 [38] 33/32 Gastroscopy g ;gzgi, zgg NR
P 0 oo . S
g 2 0 e I A

T, trial group; C, control group; NR, no report.

3~4 days while 2 points means every 2 days, and 3 points
means each day. The aggregate score was further divided into
three levels: excellent, efficacious, and inefficient. All studies
reported the total efficacy rate. A meta-analysis of these trials
using a fixed-effect model demonstrated that KFX combined
with PPI treatment significantly improved the total effi-
cacy rate in the treatment of gastric ulcers (OR =6.95, 95%
CIL: 4.87, 9.91; P<0.00001). There was no statistically
significant  heterogeneity among individual trials
(P = 0.83, I =0%). Risk of bias of each study is also listed
(Figure 3). Further investigation was taken to explore the
effectiveness of KFX combined with different PPIs for
treating gastric ulcers. The total efficacy rate of KFX
combined with omeprazole was significantly improved

compared to omeprazole treatment alone (OR =5.63, 95%
CI: 2.35, 13.50; P =0.0001). No statistically significant
heterogeneity was found among individual studies
(P =0.90, I*=0%). Same results were found for the other
PPIs as follows: KFX combined with esomeprazole
(OR=3.70, 95% CI: 1.57, 8.72; P = 0.003), heterogeneity
(P =069, ’=0%). KFX combined with lansoprazole
(OR=4.51, 95% CI: 2.16, 9.04; P <0.0001), heterogeneity
(P=0.94, *=0%). KFX combined with rabeprazole
(OR=14.43, 95% CI: 3.35, 62.14; P = 0.0003), heteroge-
neity (P =0.49, I’=0%). KFX combined with pan-
toprazole (OR=10.93, 95% CI: 5.96, 20.07; P <0.00001),
heterogeneity (P =0.32, I’=15%). All meta-analyses
above were analyzed using a fixed-effect model (Figure 4).
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TABLE 2: Intervention characteristics of included studies.

Intervention .
Study ID 1 Duration/ Adverse events Outcome measures
(name, year) Trial group Control group follow-up
(essential treatment)
KFX, 10 mL,
Li, 2012 [20] TID 4 essential Esomeprazole, 40 mg, 4 weeks/NR NR Total efficacy rate, efficacy
QD, Po rate of gastroscopy
treatment
. KFX, 10mL,
g 2013 D ressentil  FOMERIIO H0ME 4 yeaks/NR NR fotal efficacy rate, efficacy
treatment ’ & py
Zhang, 2009 KEX, IOmL, Esomeprazole, 40 mg, T: 2 cases nausea, 1 case Total efficacy rate, efficacy
TID + essential 4 weeks/NR .
[22] QD, Po diarrhea; C: 2 cases nausea rate of gastroscopy
treatment
KFX, 10 mL,
Ooate 203D essential PO 2084 eok/NR NR Total fficacy rate, efficacy
treatment ’ & Py
Huang, 2014 KFX, 10 mL, Omeprazole, 20 mg, Total efficacy rate, efficacy
TID + essential 4 weeks/1 year NR rate of gastroscopy,
[24] BID, Po
treatment recurrence rate
Huang, 2016 TII;< f—}i’ml;)pr;;];:)le Omeprazole, 20mg, T: 28 days/NR NR Total efficacy rate,
[25] 20mg, QD, Po BID, Po C: 14 days/NR clearance rate of HP
McGrady. KFX, 10 mL, Omeprazole, 20 mg b lrf:zzegé aCd-aghcea)sel:scase
2016 [26] TID + essential BID, Po 4 weeks/NR headache, 2 cases nausea, 2 Total efficacy rate
treatment .
cases constipation
Xuan, 2008 KEX, 10 mL, Omeprazole, 20 mg, T: 1 case rash over axillae; Total efficacy rate, efficacy
[27] TID + omeprazole, BID, Po 4 weeks/NR C: 1 case insomnia rate of gastroscop
20mg, QD, Po ’ : g Yy
KFX, 10 mL,
Oar e TIDvessental  ANSOREIOE 308 eelNR NO Total eficacy rate, efficacy
treatment > & Py
KFX, 10 mL, T: 2 cases dizziness and Total efficacy rate, efficacy
Zhou, 2016 R Lansoprazole, 30 mg, R rate of gastroscopy,
TID + essential 4 weeks/NR diarrhea; C: 11 cases . .
[29] QD, Po . inflammatory cytokines,
treatment nausea and diarrhea
T-lymphocyte subsets
KFX, 10 mL,
oot TIDvessential ORI S0ME g yeek/NR NO fotal effcacy rate, efficacy
treatment ’ & Py
KFX, 10 mL,
G202 TiDvessendal  (PPEIIS 10ME R NR Total efficacy xate, efficacy
treatment ? & Py
KEX, 10 mL,
e TID+essential  <CPEIS 0T 5 yeeks/NR NR Total efficacy rate, efficacy
treatment ’ & 124
KFX, 10 mL,
Yu, 2016 TID + essential Rabeprazole, 20 mg, 3 weeks/NR NR Total efficacy rate
[33] QD, Po
treatment
KFX, 10mL, . o
Chen, 2017 TID + essential Pantoprazole, 40 mg, 2 weeks/NR T: 1 case rash; C: 2 cases Total efficacy rate
[15] BID, Po nausea, 1 case rash
treatment
Total efficacy rate, efficacy
KFX, 10 mL, rate of gastroscopy,
F;r]’ 2015 TID + essential Pantop(r;gol;;)m mg, 4 weeks/NR  T: NO; C: 5 cases diarrhea  inflammatory cytokines,
treatment ’ T-lymphocyte subsets,
clearance rate of HP
. KFX, 10 mL,
Liang, 2011 TID + essential Pant(?prazole, 40 mg, ) eeks/NR NR Total efficacy rate, efficacy
[35] BID, intravenous drip rate of gastroscopy
treatment
KFX, 10 mL, T: 1 case diarrhea; C: 2
Peng, 2010 TID + essential Pantoprazole, 40 mg, 10 days/NR cases diarrheoa, 1 case Total efficacy rate
(36] BID, Po
treatment bellyache
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TaBLE 2: Continued.
Intervention .
Study ID 1 Duration/ Adverse events Outcome measures
(name, year) Trial group Con.tro group follow-up
(essential treatment)
. KFX, 10 mL,
Tian, 2015 QD + essential Pantoprazole, 40 mg, 1 month/NR NR Total efficacy rate, efficacy
[37] treatment QD, Po rate of gastroscopy
Ye, 2007 KFX, 10 ij, Pantoprazole, 40 mg, T: 4 cases digestive Total efficacy rate, efficacy
TID + essential 4 weeks/NR symptoms; C: 3 cases

[38] QD, Po . . rate of gastroscopy

treatment digestive symptoms
Zhang, 2015 KFX, IOmL, Pantoprazole, 40 mg, 1 week/half a Tl case diarrhea; C: 2 Total efficacy rate,
[39] TID + essential BID, intravenous dri ear cases diarthea, 1 case recurrence rate

treatment ? v P ¥ headache, 1 case rash
Zhang, 2015 TI]? -IF—)(()’mle? I;;I;ole Omeprazole, 20mg, T: 4 weeks/NR T: 2 case diarrhea: C: NO Total efficacy rate,
[40] 20mg QII)) Po ’ BID, Po C: 2weeks/NR *° > clearance rate of HP

QD, once a day; BID, twice a day; TID, three times a day; KFX, Kangfuxin Solution; Po, oral administration; HP, Helicobacter pylori; NR, no report.

688 of records identified
through database searching

‘ 386 of ’

duplicates removed

115 of records excluded
because of themati
disqualification

302 of records screened

)

165 of full-text articles excluded
because of
(i) Diagnosis not clear (n = 86)
(ii) Intervention unqualified (n = 51)
(iii) Single-arm trials (n = 24)
(iv) Same trail recurrence (n = 4)

22 of studies included in quantitative
synthesis (meta-analysis)

187 of full-text articles
assessed for eligibility

FIGURE 2: Process of the study extracted for the meta-analysis.

3.3.2. KFX Combined Different PPIs on Efficacy Rate of
Gastroscopy versus PPI Alone. Criteria for judging the effi-
cacy rate of gastroscopy were set as follows: clinical recovery
was defined as that inflammation surrounding ulcer dis-
appeared or the ulcer was scar over; the excellent effectiveness
was identified as that ulcer disappeared but inflammation still
existed; the efficacious effectiveness was defined as that the
area of ulcer narrowed more than 50% or only a small amount
of moss film attached to ulcer; and inefficient effect was that
the area of ulcer narrowed less than 50% or no obvious change
observed compared to prior treatment. 12 of 15 articles
[22-24, 27, 28,30-32, 34, 35, 37, 38] provided the efficacy rate
of gastroscopy properly. A fixed-effect model demonstrated
that KFX combined with PPI therapy significantly improved

the efficacy rate of gastroscopy (OR =2.96, 95% CI: 1.98, 4.42;
P <0.00001). No statistically significant heterogeneity was
found among individual studies (P = 0.77, I*=0%). 2 trials
[24, 27] provided the combination of KFX and omeprazole
treatment versus omeprazole alone; a fixed-effect model
meta-analysis demonstrated that the combination signifi-
cantly improved the efficacy rate of gastroscopy (OR =6.28,
95% CI: 1.32, 28.89; P = 0.02) with heterogeneity (P = 0.40,
P=0%). 2 studies [22, 23] reported the combination of KFX
and esomeprazole treatment (OR =5.11, 95% CI: 1.38, 18.96;
P =0.01) with heterogeneity (P = 0.69, I’=0%). 2 studies
[28, 30] reported the combination of KFX and lansoprazole
treatment (OR=3.85, 95% CI: 1.58, 9.39; P = 0.003) with
heterogeneity (P = 0.73, I* = 0%). 2 studies [31, 32] reported
the combination of KFX and rabeprazole treatment
(OR=7.26, 95% CI: 1.25, 42.24; P = 0.03) with heterogeneity
(P = 0.54, P=0%). 4 studies [34, 35, 37, 38] reported the
combination of KFX and pantoprazole treatment (OR =1.87,
95% CI: 1.08, 3.24; P = 0.02) with heterogeneity (P = 0.87,
IP=0%). A fixed-effect model was applied to finish the above-
mentioned meta-analysis (Figure 5).

3.3.3. Adverse Events. Ten trials provided descriptions on
adverse events generally including nausea, diarrhea, head-
ache, constipation, rash, insomnia, dizziness, and bellyache
(Table 2). A fixed-effect model analysis certified that the
combination of KFX and PPI treatment reduced clinical
adverse events significantly (OR=0.39, 95% CI: 0.22, 0.70;
P =0.002). No statistically significant heterogeneity was
found among individual studies (P = 0.41, I = 3%; Figure 6).

3.3.4. Inflammatory Cytokines. Two trials [29, 34] reported
the anti-inflammatory effects of KFX combined with PPI
therapy versus PPI treatment alone. The serum contents of
TNF-a, IL-6, and TGF-f1 were the common indices pro-
vided by the 2 studies. The pooled analysis (using a random-
effect model) demonstrated that KFX combined with PPI
treatment significantly relieved the inflammation of patients
compared to PPI therapy alone (MD = —6.11, 95% CI: -7.45,
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Study or subgroup Experimental Control Weight Odds ratio Odds ratio Risk of bias
Events Total Events Total (%) M-H. Fixed. 95% CI M-H. Fixed. 95% CI ABCDETF G
Chen 2012 26 26 22 27 1.4 12.96 (0.68, 247.30) ® [T
Chen 2017 2 25 16 24 6.7 3.67 (0.84, 16.03) 1 ® o0
Fan 2015 55 58 41 51 7.7 4.47 (1.16, 17.28) — 000 00
he 2014 33 35 25 32 5.1 4.62 (0.88, 24.18) | — ® (1}
Huang 2014 88 88 39 42 1.0 15.68 (0.79, 310.89) 1 ® 000
Huang 2016 35 36 29 36 2.8 8.45 (0.98, 72.70) ® © 00
Li2012 62 65 57 65 9.0 2.90 (0.73, 11.47) T ® 6 O
Liang 2011 23 23 17 2 13 9.40 (0.46, 193.99) - ® ®
McGrady 2016 41 43 36 43 5.7 3.99 (0.78, 20.43) T ® 000
ou2014 24 25 21 25 2.9 4.57 (0.47, 44.17) B ® [ 1]
Peng 2010 40 0 19 40 08 89.31(5.14,1552.33) —_— @ [ 3 4
Tian 2015 55 60 28 60 8.0 12.57 (4.41, 35.80) — ® [ 1)
Xiang 2013 58 59 60 6l 3.4 0.97 (0.06, 15.82) e ® ®
Xuan 2008 37 38 37 40 33 3.00 (030, 30.18) B B ® ®
Ye 2007 32 33 27 32 2.9 5.93 (0.65, 53.87) h ® [ JJ
yu 2016 60 60 46 60 1.3 37.73 (2.19, 649.03) —_— @ ®
Zhang 2009 45 48 29 40 6.8 5.69 (1.46, 22.15) — ® [ JJ
Zhang 2013 34 34 30 32 15 5.66 (0.26, 122.47) — ® ®
Zhang 2015 (1) 70 70 55 70 1.3 39.38 (2.31, 672.67) ® ®
Zhang 2015 (2) 35 37 28 37 5.2 5.63 (1.12, 28.16) — ® ®
Zhou 2016 58 62 49 62 109 3.85 (1.18, 12.56) — ® (1}
zhu 2016 76 80 63 80 10.8 5.13 (1.64, 16.02) — ® ( I ]
Total (95% CI) 1045 979 100.0 6.95 (4.87,9.91) *
Total events 1009 774

Heterogeneity: chi® = 14.96, df = 21 (P = 0.83); > = 0%
Test for overall effect: Z =10.71 (P < 0.00001)

0.001 0.1 1 10 1000
Favours (control) Favours (experimental)

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other biases

FIGURE 3: Forest plot of the total efficacy rate in patients treated with KFX + PPI and PPI alone and risk of bias. I” and P are the criteria for the
heterogeneity test; #, pooled odds ratio; —M—, odds ratio; and 95% CI. Quality assessment was conducted by Review Manager 5.3
according to Cochrane Handbook for Systematic Reviews of Interventions version 5.1.0. Red circle, high risk of bias; green circle, low risk of

bias; and blank, unclear risk of bias.

—4.77; P<0.00001). Statistically significant heterogeneity
was observed among individual studies (P =0.0002,
> =80%). The further investigation was taken in subgroups.
Combination treatment significantly reduced the serum
content of TNF-a« (MD=-6.10, 95% CI:. -7.83, —4.37;
P <0.00001). No statistically significant heterogeneity was
observed among individual studies (P =0.21, P =35%).
Influence of combination on IL-6 was reported as
(MD =-4.91, 95% CI: —6.55, —3.27; P <0.00001). Statisti-
cally significant heterogeneity (P = 0.05, I =75%) was ob-
served among individual studies. Influence of combination
on TGF-f1 was provided as (MD =-8.84, 95% CI: —15.30,
-2.38; P<0.007) with heterogeneity (P = 0.0002, I* = 93%;
Figure 7). In consideration of the 2 trials reported KFX
combined with lansoprazole and pantoprazole separately,
the significant heterogeneity may be mainly generated by the
different clinical treatments.

3.3.5. T-Lymphocyte Subsets. T-lymphocyte subset, which
is the crucial index of immune function, was provided in 2
studies [29, 34]. There was heterogeneity in the index of
CD8. Therefore, a random-effect model was used. There
was no heterogeneity in the indices of CD3 and CD4; the
fixed-effect model was thus used. The MD with 95% CI of

serum CD3, CD4, and CD8 levels were (MD =0.72, 95%
CI: -0.66, 2.09; P = 0.31), (MD =2.40, 95% CI: 1.25, 3.55;
P<0.0001), and (MD=25.72, 95% CI: 14.55, 36.90;
P <0.00001), respectively. There was no difference be-
tween the experimental group and control group
(P = 0.12; Figure 8).

3.3.6. Recurrence Rate. Two trials [24, 39] reported the re-
currence rate in treatment. A meta-analysis (using a fixed-
effect model) demonstrated that KFX combined with PPI
significantly reduced the recurrence rate compared to PPI
therapy alone (OR =0.31, 95% CI: 0.14, 0.70; P = 0.005). No
statistically significant heterogeneity was found among in-
dividual studies (P = 0.77, I = 0%; Figure 9(a)).

3.3.7. Clearance Rate of HP. Helicobacter Pylori (HP) was
thought to be the mainly inducing factor of GU. 3 studies
[25, 34, 39] provided the clearance rate of HP in clinical
treatment. A fixed-effect model analysis proved that the
combination of KFX and PPI treatment enhanced the clearance
of HP significantly (OR = 3.76, 95% CI: 1.80, 7.87; P = 0.0004).
No statistically significant heterogeneity was found among
individual studies (P = 0.62, I* = 0%; Figure 9(b)).
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Study or subgroup Experimental Control Weight QOdds ratio Odds ratio
Events Total Events Total (%) M-H. Fixed. 95% CI M-H. Fixed. 95% CI

1.2.1. Kangfuxin solution combined omeprazole with omeprazole

Huang 2014 88 88 39 42 1.0 15.68 (0.79, 310.89) 7

Huang 2016 35 36 29 36 2.8 8.45 (0.98, 72.70)

McGrady 2016 41 43 36 43 57 3.99 (0.78,20.43) b

Xuan 2008 37 38 37 40 33 3.00 (0.30, 30.18) B

Zhang 2015(2) 35 37 28 37 52 5.63 (1.12,28.16)

Subtotal (95% CI) 242 198 18.0 5.63(2.35, 13.50)
Total events 236 169

Heterogeneity: chi® = 1.05, df = 4 (P = 0.90); I* = 0%
Test for overall effect: Z = 3.88 (P = 0.0001)

1.2.2. Kangfuxin solution combined esomeprazole with esomeprazole treatment

Li2012 62 65 57 65 9.0

Xiang 2013 58 59 60 61 34

Zhang 2009 45 48 29 40 6.8

Zhang 2013 34 34 30 32 1.5

Subtotal (95% CI) 206 198 20.8
Total events 199 176

Heterogeneity: chi® = 1.46, df = 3 (P = 0.69); I* = 0%
Test for overall effect: Z = 2.98 (P < 0.003)

1.2.3. Kangfuxin solution combined lansoprazole with lansoprazole treatment

he 2014 33 35 25 32 5.1

Zhou 2016 58 62 49 62 10.9

zhu 2016 76 80 63 80 10.8

Subtotal (95% CI) 177 174 26.8
Total events 167 137

Heterogeneity: chi® = 0.12, df = 2 (P = 0.94); I* = 0%
Test for overall effect: Z = 4.02 (P < 0.0001)

1.2.4. Kangfuxin solution combined rabeprazole with rabeprazole treatment
12.96 (0.68, 247.30)

Chen 2012 26 26 22 27 1.4

ou 2014 24 25 21 25 29

yu 2016 60 60 46 60 1.3

Subtotal (95% CI) 111 112 5.6
Total events 110 89

Heterogeneity: chi’ = 1.43, df = 2 (P = 0.49); I = 0%
Test for overall effect: Z = 3.58 (P = 0.0003)

1.2.5. Kangfuxin solution combined pantoprazole with pantoprazole treatment

Chen 2017 22 25 16 24 6.7
Fan 2015 55 58 41 51 7.7
Liang 2011 23 23 17 20 1.3
Peng 2010 40 40 19 40 0.8
Tian 2015 55 60 28 60 8.0
Ye 2007 32 33 27 32 2.9
Zhang 2015(1) 70 70 55 70 13
Subtotal (95% CI) 309 297 28.8

Total events 297 203

Heterogeneity: chi® = 7.02, df = 6 (P = 0.32); I* = 15%

Test for overall effect: Z =7.72 (P < 0.00001)

Total (95% CI) 1045 979 100.0

Total events 1009 774
Heterogeneity: chi® = 14.96, df = 21 (P = 0.83); I = 0%
Test for overall effect: Z =10.71 (P < 0.00001)

Test for subgroup differences: chi® = 6.67, df = 4 (P = 0.15). I = 40.0%

5.66 (0.26, 122.47)

37.73 (2.19, 649.03)

9.40 (0.46, 193.99)
89.31 (5.41, 1552.33)

39.38 (2.31, 672.67)

UKL LK

2.90 (0.73, 11.47)
0.97 (0.06, 15.82)
5.69 (1.46, 22.15)

3.70 (1.57, 8.72)

4.62 (0.88,24.18)
3.85 (1.18, 12.56)
5.13 (1.64, 16.02)
4.51 (2.16, 9.40)

4.57 (0.47, 44.17)

14.43 (3.35, 62.14)

3.67 (0.84, 16.03)
4.47 (1.16, 17.28)

12.57 (4.41, 35.80)
5.93 (0.65, 53.87)

10.93 (5.96, 20.07) <>
6.95 (4.87, 9.91) L 2
0.001 0.1 1 10 1000

Favours (control) Favours (experimental)

F1GURE 4: Forest plot of the total efficacy rate in patients treated with KFX + different PPI and PPI alone. I” and P are the criteria for the
heterogeneity test; 4, pooled odds ratio; —M—, odds ratio; and 95% CL

3.3.8. Publication Bias. A funnel plot was used to express
publication bias. When the indices were provided by more
than 9 cases, the publication was explored. In the present
study, the funnel plot of combination of KFX and PPIs
versus PPIs therapy alone on total efficacy rate and adverse
events was applied. The plots were generally symmetric,
suggesting that there was no obvious publication bias
(Figures 10(a) and 10(b)).

4, Discussion

“No acid, no ulcer” said by Schwartz indicated that excessive
gastric acid secretion and GU are highly related. PPIs are the
very class of medicines that are invited to decrease gastric

acid secretion via inhibiting the H*/K*-ATP pump of the
parietal cell. United States Food and Drug Administration
(FDA) approved the first PPI omeprazole in 1980s. Today, 5
other PPIs are also employed to treat a variety of acid-related
conditions such as duodenal ulcers, gastric ulcers, and
Helicobacter pylori eradication. PPIs are widely accepted to
be the most effective treatment for symptom relief of gastro-
oesophageal reflux [43-45]. Due to its good effect and the
growing number of PPIs available over-the-counter, market
of PPIs booms rapidly. However, accompanied by contin-
uous appearance of adverse effects we discussed earlier,
some scholars expressed concern about unnecessary use of
PPIs which is so high in their latest review [46]. The huge
market sales in China suggest that the consumption of PPIs
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Experimental Control ~ Weight Odds ratio Odds ratio

Studyorsubgroup g hts  Total Events Total (%) M:-H. Fixed. 95% CI M-H. Fixed. 95% CI

1.3.1. Kangfuxin solution combined omeprazole with omeprazole

Huang 2014 87 88 37 42 1.9 11.76 (1.33, 104.13)

Xuan 2008 37 38 37 40 32 3.00 (0.30, 30.18) I S

Subtotal (95% CI) 126 82 51  6.28(1.32,29.89) —

Total events 124 74

Heterogeneity: chi® = 0.71, df = 1 (P = 0.40); I = 0%

Test for overall effect: Z =2.31 (P =0.02)

1.3.2. Kangfuxin solution combined esomeprazole with esomeprazole treatment

Zhang 2009 46 48 34 40 52 4.06 (0.77, 21.36) T

Zhang 2013 33 34 28 34 2.8 7.07 (0.80, 62.31) T =

Subloal (95% CI) 82 74 80 511 51.38, 18.96) -

Total events 79 62

Heterogeneity: chi® = 0.16, df = 1 (P = 0.69); I = 0%

Test for overall effect: Z =2.44 (P =0.01)

1.3.3. Kangfuxin solution combined lansoprazole with lansoprazole treatment

he 2014 33 35 27 35 52 4.89 (0.96, 24.97) —

zhu 2016 75 80 65 80 13.7 3.46 (1.19, 10.04) -

Subtotal (95% CI) 115 115 189 3.85(1.58, 9.39) >

Total events 108 92

Heterogeneity: chi® = 0.12, df= 1 (P = 0.73); I = 0%

Test for overall effect: Z = 2.97 (P = 0.003)

1.3.4. Kangfuxin solution combined rabeprazole with rabeprazole treatment

Chen 2012 25 26 23 27 29 4.35 (0.45, 41.80) -1

ou 2014 25 25 20 25 1.3 13.68 (0.71,262.17) T "

Subtotal (95% CI) 51 52 42 7.26(1.2542.24) —

Total events 50 43

Heterogeneity: chi® = 0.37, df = 1 (P = 0.54); I* = 0%

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

1.3.5. Kangfuxin solution combined pantoprazole with pantoprazole treatment

Fan 2015 52 58 39 51 14.4 2.67 (0.92,7.73) =

Liang 2011 21 23 18 20 5.6 1.17 (0.15, 9.14) I

Tian 2015 42 60 35 60 353 1.67 (0.78, 3.54) T

Ye 2007 30 53 27 32 8.4 1.85 (0.40, 8.49) I

Subtotal (95% CI) 174 163  63.8 1.87 (1.08, 3.24) @

Total events 145 119

Heterogeneity: chi® = 0.72, df = 3 (P = 0.87); I = 0%

Test for overall effect: Z = 2.25 (P = 0.02)

Total (95% CI) 548 486 100.0 2.96 (1.98, 4.42) L 4

Total events 506 390

Heterogeneity: chi® = 7.30, df = 11 (P = 0.77); I = 0% r T T 1

Test for overall effect: Z = 5.30 (P < 0.00001) 0.001 0.1 1 10 1000

Test for subgroup differences: chi® = 5.53. df=4(P=0.24). P=27.7%

Favours (control)

Favours (experimental)

FIGURE 5: Forest plot of the efficacy rate of gastroscopy in patients treated with KFX + different PPI and PPI alone. I* and P are the criteria for

the heterogeneity test; 4, pooled odds ratio;, —M—, odds ratio; and 95% CI.

Experimental Control Weight Odds ratio Odds ratio
Studyorsubgroup  p s Total Events Total (%)  M-H. Fixed. 95% CI M-H. Fixed. 95% CI
Chen 2017 1 25 3 24 7.5 0.29 (0.03, 3.02) I
Fan 2015 0 58 5 51 14.8 0.07 (0.00, 1.34) - T
McGrady 2016 2 43 7 43 17.1 0.25 (0.05, 1.29) - "
Peng 2010 1 40 3 40 7.5 0.32 (0.03, 3.18) - |
Xuan 2008 1 38 1 40 24 1.05 (0.06, 17.47) I
Ye 2007 4 33 3 32 6.8 1.33(0.27, 6.49) A
Zhang 2009 2 48 2 40 53 0.83(0.11, 6.14) - T
Zhang 2015 (1) 1 70 4 70 10.1 0.24 (0.03, 2.20) -
Zhang 2015 (2) 2 37 0 37 1.2 5.28 (0.24, 113.87) -
Zhou 2016 2 62 11 62 27.2 0.15 (0.03, 0.73) -
Total (95% CI) 454 439 100.0 0.39(0.22,0.70) ‘
Total events 16 39

Heterogeneity: chi® = 9.31, df=9(P=041); P=3%

Test for overall effect: Z = 3.17 (P = 0.002) 0.001

0.1

10 1000

—_

Favours (control) Favours (experimental)

FIGURE 6: Forest plot of adverse events in patients treated with KEX + PPI and PPI alone. I” and P are the criteria for the heterogeneity test;

@, pooled odds ratio; —M—, odds ratio; and 95% CI.

is very enormous [5]. Scholars in China also put an immense
concern on overmedication of PPIs [11]. Actions should be
taken to pull back PPIs to the road of rational drug use.

Periplaneta americana also known as cockroach is an
insect of Blattodea recorded most early in “Sheng Nong’s
herbal classic.” It was classified as middle grade. CFDA has
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Study or subgroup Experimental Control Wiight Mean difference Mean difference
Mean SD Total Mean SD Total (%)  IV.Random. 95% CI IV. Random. 95% CI
1.6.1. TNF-at
Fan 2015 167 49 58 215 85 51 122  -4.80(-7.45,-2.15)
Zhou 2016 171 49 72 238 35 72 187  -6.70(-8.09, -5.31)
Subtotal (95% CI) 130 123 309  -6.10(-7.83,-4.37)

Heterogeneity: tau® = 0.64; chi’ = 1.55, df=1(P=0.21); P=35%
Test for overall effect: Z = 6.90 (P < 0.00001)

1.6.2. IL-6 in treatment

Fan 2015 11.7 42 58 156 4.1 51 17.8
Zhou 2016 108 19 72 164 18 72 22.4
Subtotal (95% CI) 130 123 40.2

Heterogeneity: tau® = 1.08; chi® = 3.96, df = 1 (P = 0.05); I* = 75%
Test for overall effect: Z = 5.88 (P < 0.00001)

1.6.3. TGF-B1 in treatment

Fan 2015 372 7.7 58 495 89 51 10.2
Zhou 2016 40.1 49 72 458 35 72 18.7
Subtotal (95% CI) 130 123 28.9

Heterogeneity: tau” = 20.24; chi® = 14.15, df = 1 (P = 0.0002); I* = 93%
Test for overall effect: Z = 2.68 (P = 0.007)

Total (95% CI) 390 369 100.0
Heterogeneity: tau” = 1.98; chi® = 24.56, df = 5 (P = 0.0002); I* = 80%
Test for overall effect: Z = 8.95 (P < 0.00001)

Test for subgroup differences: chi?=1.97, df=2(P=0.37); *=0%

-3.90 (-5.46, -2.34)
-5.60 (-6.20, -5.00)
-4.91 (-6.55, -3.27)

~12.30 (-15.45, -9.15)
-5.70 (-7.09, -4.31)
-8.84 (-15.30, -2.38)

-6.11 (-7.45, -4.77)

S 4
e
<&

-10 -5 0 5 10
Favours (control) Favours (experimental)

FIGURE 7: Forest plot of inflammation cytokines in patients treated with KFX +PPI and PPI alone. I* and P are the criteria for the
heterogeneity test; 4, pooled mean difference; —M—, mean difference; and 95% CI.

Experimental Control
Mean SD Total Mean SD Total

Weight

Study or subgroup %)
()

Mean difference
IV. Random. 95% CI

Mean difference
IV. Random. 95% CI

1.7.4.CD3 in treatment

Fan 2015 60.4 8.1 58 59.6 9.4 51 16.6 0.80 (-2.52, 4.12) e
Zhou 2016 574 5 72 56.7 42 72 16.7 0.70 (-0.81, 2.21) T
Subtotal (95% CI) 130 123 33.3 0.72 (-0.66, 2.09) *

Heterogeneity: tau® = 0.00; chi® = 0.00, df = 1 (P = 0.96); I* = 0%
Test for overall effect: Z = 1.02 (P = 0.31)

1.7.5. CD4 in treatment

Fan 2015 349 55 58 32 89 51 16.6 2.90 (0.08, 5.72) ™
Zhou 2016 33.6 41 72 313 3.6 72 16.7 2.30 (1.04, 3.56) N
Subtotal (95% CI) 130 123 33.3 2.40 (1.25, 3.55) ¢

Heterogeneity: tau” = 0.00; chi’ = 0.14, df = 1 (P = 0.70); I* = 0%
Test for overall effect: Z = 4.09 (P < 0.0001)

1.7.6. CD8 in treatment

Fan 2015 160 7 58 140 2 51 167 20.00 (18.12,21.88) -

Zhou 2016 166.3 44 72 1349 28 72 167  31.40 (30.20,32.60) -
Subtotal (95% CI) 130 123 334 25.72(14.55, 36.90) —al—
Heterogeneity: tau” = 64.33; chi® = 99.89, df = 1 (P < 0.00001); I* = 99%

Test for overall effect: Z = 4.51 (P < 0.00001)

Total (95% CI) 390 369 100.0 9.70 (-2.62, 22.03) ——

Heterogeneity: tau® = 236.18; chi® = 1582.73, df = 5 (P < 00001); I* = 100% T T T T

Test for overall effect: Z =1.54 (P = 0.12)

Test for subgroup differences: chi® = 21.03, df=2 (P <0.0001). I =90.5%

-20 -10 O 10 20

Favours (experimental) Favours (control)

FIGURE 8: Forest plot of T-lymphocyte subsets in patients treated with KFX +PPI and PPI alone. I? and P are the criterion for the
heterogeneity test; 4, pooled mean difference; —M—, mean difference; and 95% CI.

approved 4 patent drugs including Kangfuxin liquid,
Ganlong capsule, Xiaozheng Yigan tablets, and Xinmai-
long injection all extracted from Periplaneta americana
but aimed at different diseases. Our previous study has
demonstrated that extract of Periplaneta americana had
good protective effects on GU in animal models [47, 48].
Recent meta-analysis conformed that KFX combined with
PPIs was superior to PPIs alone in the treatment of GU in
total efficacy rate [17, 18]. Here, in this paper, we further
affirmed these findings and report an extended result.
Compared to PPIs therapy alone, combination with KFX
exerted significant improvement in total efficacy rate and
efficacy rate of gastroscopy (P <0.00001, P <0.00001, re-
spectively). The combination also reduced the adverse

events and the recurrence rate (P = 0.002, P = 0.005, re-
spectively). It was also associated with a significant en-
hancement of HP clearance (P = 0.0004). The efficacy may
be associated with relieving the inflammation of patients
(P<0.00001) but not boosting immunity (P =0.12).
Conclusions on recurrence rate, clearance of HP, in-
flammatory cytokines, and T-lymphocyte subsets are
based on only two or three small-sample studies which
should be treated with caution.

We also performed a subgroup analysis on KFX com-
bined with different PPIs on total efficacy rate. No obvious
difference was found between PPIs though the second
generation PPIs including esomeprazole and rabeprazole
was claimed for having better affects. Firstly, we apologized
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Study or subgroup Experimental Control Weight Od;ls ratio Od'ds ratio
Events Total Events Total (%)  M-H. Fixed. 95% CI M-H. Fixed. 95% CI

1.5.1. Recurrence rate in treatment

Huang 2014 5 88 6 42 355  0.36(0.10, 1.26) — &

Zhang 2015 (1) 5 70 15 70 645  0.28(0.10,0.83) —i—

Subtotal (95% CI) 158 1121000 0.31(0.14, 0.70) -

Total events 10 21

Heterogeneity: chi® = 0.09, df = 1 (P = 0.77); I* = 0%

Test for overall effect: Z = 2.82 (P = 0.005)

Total (95% CI) 158 112 1000 0.31(0.14, 0.70) o

Total events 10 21

Heterogeneity: chi® = 0.09, df = 1 (P = 0.77); > = 0% ' T Y g

Test for overall effect: Z = 2.82 (P = 0.005) 0.01 F 0.1 | lF 10 . 1100

Test for subgroup differences: Not applicable avours (control) Favours (experimental)

(a)
Study or subgroup Experimental Control Weight  Odds ratio Odds ratio
Events  Total Events Total (%) M-H. Fixed. 95% CI M-H. Fixed. 95% CI

1.8.2. clearance of HP

Fan 2015 55 58 39 51 27.0 5.64(1.49,21.33) e

Huang 2016 33 36 26 36 272 423 (1.06,16.97) — =

Zhang 2015 (2) 32 37 27 37 458  2.37(0.72,7.79) T

Subtotal (95% CI) 131 124 100.0 3.76 (1.80, 7.87) -

Total events 120 92

Heterogeneity: chi® = 0.96, df = 2 (P = 0.62); I* = 0%

Test for overall effect: Z = 3.51 (P = 0.0004)

Total (95% CI) 131 124 100.0 3.76 (1.80, 7.87) -

Total events 120 92

Heterogeneity: chi® = 0.96, df = 2 (P = 0.62); I* = 0% T y »
0.01 0.1 1 10 100

Test for overall effect: Z = 3.51 (P = 0.0004)
Test for subgroup differences: Not applicable

Favours (experimental)

Favours (control)

()

FIGURE 9: Forest plot of (a) the recurrence rate and (b) the clearance of HP in patients treated with KFX + PPI and PPI alone. I? and P are the

criteria for the heterogeneity test; 4, pooled odds ratio; —M—, odds ratio; and 95% CI.
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Figure 10: Funnel plot for the publication bias: (a) total efficacy rate; (b) adverse events.

for the limitations of our work, but we also found an ex-
planation in the methodologies of trials included. Most of
the trials put a final assessment on improvement of total
efficacy rate instead of interval evaluation that may lead to a
different conclusion.

Three articles [27, 40, 42] reported anaphylaxis, such
as rash of PPIs, which reminds us that we should also pay
attention to adverse reactions in short-term medication.
The US FDA issued a warning on all PPIs in 2010 stating
that patients should use the lowest dose and shortest

duration of PPI therapy due to the increased risks [46].
Combination with TCM should be taken into consid-
eration for effect-enhancing and/or side effect-
mitigating.

The current research is not registered, and there may be a
small offset, but the meta-analysis was produced strictly in
accordance with the process of systematic review. However,
due to the low quality of clinic trials cited, the accuracy of the
results in this paper will be affected to some extent and
should be handled cautiously.
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5. Conclusion

These findings indicate that the combination of KFX and
PPIs may significantly improve the total efficacy rate and
efficacy rate of gastroscopy and reduce clinical adverse
events. Due to the small sample size and limitations of this
study, we sound a cautious note that KFX combined with
PPIs may relieve the inflammation of patients, boost im-
munity, reduce recurrence rate, and enhance the clearance of
HP. However, our findings must be handled with care be-
cause of the low quality of clinic trials cited. Other rigorous
and large-scale RCTs are in need to confirm these results.

Disclosure

Junbo Zou and Xiaofei Zhang are co-first authors.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Authors’ Contributions

J-BZ, X-FZ, and JT searched articles in electronic databases
and wrote the manuscript. YW, Y-LL, and FW analyzed the
data. J-BZ, J-XC, and JW performed data extraction. Y-JS
designed the study and amended the paper. Junbo Zou and
Xiaofei Zhang contributed equally to this work.

Acknowledgments

This work was supported by Chinese Medicine Pharma-
ceutical Key Discipline of Shaanxi province (grant number
303061107); Key Research and Development plan of Shaanxi
province (grant number 2018SF-314); Natural Science
Foundation of China (grant number 81703720); Project of
Education Department of Shaanxi province (grant number
18JK0208); and Discipline Innovation Team Project of
Shaanxi University of Chinese Medicine (2019-YLI1).

Supplementary Materials

Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines containing 27 checklist items
of the PRISMA statement pertain to the content of a sys-
tematic review and meta-analysis, which include the title,
abstract, methods, results, discussion, and funding. (Sup-
plementary Materials)

References

[1] X. L. Zhang, J. B. Guo, F. Han, W. W. Niu, and Y. X. Luo,
“Clinical advances on digetive diseases in 2016,” Clinical
Focus, vol. 32, pp. 121-131, 2017.

[2] Z. ]. Yang, “Research progress in peptic ulcer,” Inernal
Medicine of China, vol. 4, pp. 925-928, 2009.

[3] W.Y. Bai, C. Zhou, and D. M. Guo, “Epidemiolgy of peptic
ulcer. Medicine and philosophy,” Clinical Decision Making
Forum Edition, vol. 31, pp. 11-13, 2010.

Evidence-Based Complementary and Alternative Medicine

[4] Diseases EcoCJoD, “Standard of diagnosis and treatment of
digestive ulcer disease,” Chinese Journal of Digestive Diseases,
vol. 36, pp. 508-513, 2016.

[5] D.S. Cai, Golden Age of PPI under the Erosion of “Acid Rain”,

See “Prazole” Family! MENET, Guangzhou Biaodian Medical

Information Co. Ltd, Guangzhou, Guangdong Province, China,

2017, http://www.menet.com.cn.

P. Malavade and S. Hiremath, “Proton pump inhibitors: more

indigestion than relief?,” Indian Journal of Nephrology, vol. 27,

no. 4, pp. 249-257, 2017.

[7] L. Pasina, D. Zanotta, S. Puricelli, D. C. Djignefa, and
G. Bonoldi, “Proton pump inhibitors and risk of hypomag-
nesemia,” European Journal of Internal Medicine, vol. 26,
no. 7, pp. €25-e26, 2015.

[8] S.N.Linand Y. M. Li, “Current situation of progress in long-

term use of proton pump inhibitors may increase the risk of

dementia,” The Chinese Journal of Clinical Pharmacology,

vol. 33, pp. 849-852, 2017.

P. Chen, X. J. Tang, and D. H. Wu, “The risks of long-term

proton pump inhibitoers on gastric ulcer patients,” Chinese

Journal of Integrated Traditional and Western Medicine,

vol. 23, pp. 615-618, 2015.

[10] L.-A. Fraser, W. D. Leslie, L. E. Targownik, A. Papaioannou,
J. D. Adachi, and CaMos Research Group, “The effect of
proton pump inhibitors on fracture risk: report from the
Canadian multicenter osteoporosis study,” Osteoporosis In-
ternational, vol. 24, no. 4, pp. 1161-1168, 2013.

[11] Z. B. Lei, “Adverse reactions and rational use of proton pump
inhibitors,” World Chinese Journal Of Digestology, vol. 24,
pp. 3468-3475, 2016.

[12] A.J. Schoenfeld and D. Grady, “Adverse effects associated
with proton pump inhibitors,” JAMA Internal Medicine,
vol. 176, no. 2, pp. 172-174, 2016.

[13] J. Li, “Review on Kangfuxin liquid in treating peptic ulcer,”
Contemporary Medicine Forum, vol. 12, pp. 166-167, 2014.

[14] X. L. Ye, G. R. Zheng, and J. J. Zhang, “Research progress on
Kangfuxin liquid in treating peptic ulcers,” Chinese Journal of
Integrated Traditional and Western Medicine, vol. 22,
pp. 343-345, 2014.

[15] Y. C. Chen, “Research progess on Kangfuxin liquid in treating
peotic ulcer,” Chinese Medicine Modern Distance of China,
vol. 15, pp. 141-143, 2017.

[16] H. C. Zhang, F. N. Geng, Y. M. Shen, H. Liu, Y. Zhao, and
C. G. Zhang, “Research progress of Kangfuxin Ye in phar-
macological action and clinical application,” Chinese Journal
of Ethnomedicine and Ethnopharmacy, vol. 26, pp. 57-60,
2017.

[17] L. Liu and S. J. Fei, “A meta-analysis on Kangfuxin liquid
combined with PPI in treatment of peptic ulcer,” Chinese
Journal of Integrated Traditional and Western Medicine,
vol. 23, pp. 891-893, 2015.

[18] L.Liu, D.X. Yang, D. Jiang, and J. Fan, “A systematic review of
effectiveness and safety of Kangfuxin combined with Pan-
toprazole for peptic ulcer,” Chinese Traditional Patent Med-
icine, vol. 36, pp. 491-497, 2014.

[19] Q. K. Chen, X. X. He, and Z. H. Zhu, Diagnostics of Digestive
Disease, People’s Medical Publishing House, Beijing, China,
2006.

[20] H. Li, “Analysis on the efficacy of Kangfuxin liquid combined
with esomeprazole for the treatment of peptic ulcer,” Journal
of Clinical Research, vol. 10, pp. 1879-1880, 2012.

[21] Z. G. Xiang, Y. Zheng, X. F. Chen, K. J. Li, S. L. Yang, and
X. L. Tang, “Efficacy analysis of peptic ulcer treated with

[6

[9


http://downloads.hindawi.com/journals/ecam/2019/1324969.f1.doc
http://downloads.hindawi.com/journals/ecam/2019/1324969.f1.doc
http://www.menet.com.cn

Evidence-Based Complementary and Alternative Medicine

Kangfuxin and esomeprazole,” World Journal of Integrated
Traditional and Western Medicine, vol. 8, pp. 156-158, 2013.

[22] G. Q. Zhang and J. Z. Guo, “Treatment of Kangfuxin liquid
with eisomeoprazole on 48 cases peptic ulcers,” Chinese
Journal of Integrated Traditional and Western Medicine,
vol. 17, pp. 54-55, 2009.

[23] M. R. Zhang and Z. L. Wan, “Efficacy analysis of peptic ulcer
treated with Kangfuxin liquid and esomeprazole,” Journal of
North Pharmacy, vol. 10, pp. 6-7, 2013.

[24] J. R. Huang and G. M. Mao, “Efficacy analysis of peptic ulcer
treated with Kangfuxin and omeprazole on 88 cases,” West
China Journal of Pharmaceutical Sciences, vol. 29, pp. 227-228,
2014.

[25] B. Huang and C. H. Liu, “Efficacy analysis of gatric ulcer
treated with Kangfuxin and omeprazloe,” Chinese Journal of
Modern Drug Application, vol. 10, pp. 219-220, 2016.

[26] W. McGrady, “Analysis of therapeutic effect of Kangfuxin
liquid combined with omeprazole on gastric ulcer,” Systems
Medicine, vol. 1, pp. 34-36, 2016.

[27] Z. H. Xuan, “Kanfuxin fluid combined with little omeprazole
treat gastric ulcer in active stage,” Journal of Zhejiang Chinese
Medical University, vol. 32, pp. 789-790, 2008.

[28] Q. Zhu and S. F. Li, “Systematic evaluation of peptic ulcer
treated with Kangfuxin liquid and lansoprazole,” Chinese
Rural Health Service Administration, vol. 36, pp. 1075-1077,
2016.

[29] L. Zhou, Y. J. Fan, and F. Y. Chen, “Regulatory effect of
combination of Kangfuxin and PPI on inflammation cytokine
and immunity of refractory peptic ulcer,” Chinese Journal of
Gerontology, vol. 36, pp. 4262-4264, 2016.

[30] X. M. He, “Efficacy of peptic ulcer treated with Kangfuxin and
lansoprazole,” Sichuan Medical Journal, vol. 35, pp. 1041-1042,
2014.

[31] J. Chen, “The therapeutic effect of Kangfuxin liquid in
combination with rabeprazole on digestive ulcers,” Chinese
Journal of Clinical Rational Drug Use, vol. 5, p. 43, 2012.

[32] J. Ou, “The therapeutic effect of Kangfuxin liquid in com-
bination with rabeprazole on peptic ulcers,” Modern Diagnosis
and Treatment, vol. 25, pp. 2011-2012, 2014.

[33] W. Yu, “Clinical observation of Kangfuxin in treatment of
peptic ulcer,” Chinese Community Doctors, vol. 32,
pp. 127-128, 2016.

[34] X. Q. Fan, “Efficacy of gastric ulcer treated with Kangfuxin
and PPL” Journal of Chinese Medicinal Materials, vol. 38,
pp. 869-871, 2015.

[35] L. Liang, G. M. Huang, and D. P. Yang, “Efficacy of peptic
ulcer treated with Kangfuxin and PPI on 23 cases,” West
China Journal of Pharmaceutical Sciences, vol. 26, pp. 92-93,
2011.

[36] Y. L. Peng, “Effcicacy of peptic ulcer treated with Kangfuxin
and pantoprazole on 40 cases,” Guangxi Medical Journal,
vol. 32, pp. 192-193, 2010.

[37] P. Tian and J. He, “Kanfuxin fluid combined with pan-
tomeprazole treat gastric ulcer in active stage,” Chinese
Journal of Modern Drug Application, vol. 9, pp. 129-130, 2015.

[38] H.J. Ye, H. Y. Wang, and Y. Q. Qiu, “Efficacy of Kangfuxin
liquid in combination with pantoprazole on peptic ulcer,”
Chinese Journal of Gastroenterology and Hepatology, vol. 16,
pp. 274-276, 2007.

[39] J. Zhang and M. Ren, “Obseravation of efficacy of gastric ulcer
treated with Kangfuxin and omeprazole on 74 cases,” Journal
of Taishan Medical College, vol. 36, pp. 1179-1180, 2015.

13

[40] J. M. Zhang, “Clinical efficacy of peptic ulcer treated with
Kangfuxin liquid and pantoprazole,” Journal of North Phar-
macy, vol. 12, pp. 57-58, 2015.

[41] J. J. Deeks, J. P. T. Higgins, D. G. Altman, and S. Green,
Cochrane Handbook for Systematic Reviews of Interventions
Version 5.1.0, Cochrane, London, UK, 2011.

[42] G. M. Chen, “Efficacy obeservation of peptic ulcer treated with
Kangfuxin and pantoprazole,” Shenzhen Journal of Integrated
Traditional Chinese and Western Medicine, vol. 27, pp. 90-91,
2017.

[43] P. O. Katz, L. B. Gerson, and M. F. Vela, “Guidelines for the
diagnosis and management of gastroesophageal reflux dis-
ease,” American Journal of Gastroenterology, vol. 108, no. 3,
pp. 308-328, 2013, quiz 29.

[44] G. Holtmann, M.-A. Bigard, P. Malfertheiner, and
R. Pounder, “Guidance on the use of over-the-counter proton
pump inhibitors for the treatment of GERD,” International
Journal of Clinical Pharmacy, vol. 33, no. 3, pp. 493-500, 2011.

[45] S.Haag, J. M. Andrews, P. H. Katelaris et al., “Management of
reflux symptoms with over-the-counter proton pump in-
hibitors: issues and proposed guidelines,” Digestion, vol. 80,
no. 4, pp. 226-234, 2009.

[46] M. L. Maes, D. R. Fixen, and S. A. Linnebur, “Adverse effects
of proton-pump inhibitor use in older adults: a review of the
evidence,” Therapeutic Advances in Drug Safety, vol. 8, no. 9,
pp. 273-297, 2017.

[47] J. B. Zou, Investigation of Effective Parts in Periplaneta
Americana and Prelininary Estalisment of a Quality Control
Method Based on Chemical-Enzyme Biological Effects,
Chengdu University of TCM, Chengdu, China, 2016.

[48] J. B. Zou, W. T. Sang, F. Wang, S. Q. Yang, T. Zhang, and
N. Zeng, “Protective effects of Periplaneta Americana extract
on mice with ethanol-induced acute gastric uler,” Chinese
Traditional Patent Medicine, vol. 38, pp. 2325-2331, 2016.



