Hindawi

Evidence-Based Complementary and Alternative Medicine
Volume 2021, Article ID 6621368, 14 pages
https://doi.org/10.1155/2021/6621368

Review Article

Efficacy of Xuebijing Injection for Acute Pancreatitis: A Systematic
Review and Meta-Analysis of Randomized Controlled Trials

Hongxin Chen ,2 Zhaohui Bai®,"? Hongyu Li ) Yanyan Wu )t Haijuan Yao 12

Le Wang (®,' Hanyang Lin ®,' Zhenhua Tong(®,"* Rolf Teschke (»,” and Xingshun Qi ®'

!Liver Cirrhosis Study Group, Department of Gastroenterology,

General Hospital of Northern Theater Command (formerly General Hospital of Shenyang Military Area), Shenyang, China
*Postgraduate College, Liaoning University of Traditional Chinese Medicine, Shenyang, China

*Department of Life Sciences and Biopharmaceutis, Shenyang Pharmaceutical University, Shenyang, China
*Section of Medical Service,

General Hospital of Northern Theater Command (formerly General Hospital of Shenyang Military Area), Shenyang, China
*Department of Internal Medicine II, Division of Gastroenterology and Hepatology, Klinikum Hanau,

Academic Teaching Hospital of the Medical Faculty, Goethe University Frankfurt/Main, Frankfurt am Main,

D-63450 Hanau, Germany

Correspondence should be addressed to Xingshun Qi; xingshunqi@126.com
Received 9 January 2021; Revised 22 March 2021; Accepted 7 April 2021; Published 26 April 2021
Academic Editor: Guang Chen

Copyright © 2021 Hongxin Chen et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Background and Aim. Xuebijing injection is a traditional Chinese medicine compound for the improvement of systemic in-
flammation response. This meta-analysis of randomized controlled trials (RCTs) aimed to explore the clinical efficacy and safety of
Xuebijing injection for the treatment of acute pancreatitis (AP). Methods. PubMed Medline, Embase, Cochrane Library, China
National Knowledge Infrastructure, China Biology Medicine disc, VIP, and Wanfang databases were searched. The primary
outcome was treatment response. The secondary outcomes included changes in clinical and laboratory indicators and incidence of
AP-related complications. Meta-analyses were performed by using a random-effect model. Risk ratios (RRs) with 95% confidence
intervals (CIs) or weighted mean differences (WMDs) with 95% CIs were calculated. Results. Overall, 23 RCTs were included. The
rates of overall (RR=1.16; 95% CI=1.12 to 1.20; P <0.00001) and complete (RR=1.40; 95% CI=1.30 to 1.50; P <0.00001)
responses were significantly higher in the Xuebijing injection group. After treatment, the levels of interleukin-6 (WMD = —18.22;
95% CI=-23.36 to —13.08; P <0.00001), tumor necrosis factor-a« (WMD =-16.44; 95% CI=-20.49 to —12.40; P <0.00001),
serum amylase (WMD =-105.61; 95% CI=-173.77 to —37.46; P = 0.002), white blood cell (WMD =-1.51; 95% CI=-1.66 to
-1.36; P <0.00001), and C-reactive protein (WMD =—-11.05; 95% CI =—-14.32 to —7.78; P <0.00001) were significantly lower in
the Xuebijing injection group. Abdominal pain (WMD =-1.74; 95% CI=-1.96 to —1.52; P <0.00001), abdominal distension
(WMD =-1.56; 95% CI=-2.07 to —1.04; P <0.00001), gastrointestinal function (WMD =-2.60; 95% CI=-3.07 to —2.13;
P <0.00001), body temperature (WMD = —-2.16; 95% CI =-2.83 to —1.49; P < 0.00001), serum amylase level (WMD = —1.81; 95%
CI=-2.66 to —0.96; P <0.0001), and white blood cell (WMD =-2.16; 95% CI=-2.99 to —1.32; P <0.00001) recovered more
rapidly in the Xuebijing injection group. The incidence of multiple organ dysfunction syndrome (RR = 0.18; 95% CI = 0.05 to 0.62;
P =0.006), pancreatic pseudocyst (RR =0.17; 95% CI=0.04 to 0.77; P = 0.02), and renal failure (RR = 0.16; 95% CI = 0.05 to 0.60;
P =0.006) was significantly lower in the Xuebijing injection group. Conclusions. Xuebijing injection added on the basis of
conventional treatment has a potential benefit for improving the outcomes of AP.
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1. Introduction

Acute pancreatitis (AP) is one of the most common gas-
trointestinal diseases that require urgent hospitalization
[1, 2]. Its global incidence is 34 cases per 100,000 general
population per year [3]. About 20% of AP cases are mod-
erately severe or severe [4]. At present, the overall mortality
of AP is about 5% [5], and the mortality of severe AP is up to
30% [6], despite the fact that fluid resuscitation, nutritional
support, enzyme suppression, antibiotics, analgesia, and
treatment of local and systemic complications have been
widely employed [7-10].

Xuebijing injection is a traditional Chinese medicine
compound developed by Professor Jinda Wang on the basis
of the ancient blood regulating formula and the theory of
“simultaneous treatment of bacteria, toxin, and inflamma-
tion” [11]. It consists of five Chinese herbs, as follows:
Carthami Flos (hong hua), Paconiae Radix Rubra (chi shao),
Chuanxiong Rhizoma (chuan xiong), Salviae Miltiorrhizae
Radix et Rhizoma (dan shen), and Angelicae Sinensis Radix
(dang gui), which can promote blood circulation, strengthen
and consolidate body resistance, clear heat, and remove
toxicity [12]. Xuebijing injection has been widely employed
for the clinical treatment of AP in China, but its effectiveness
still needs to be further confirmed. Additionally, it should be
noted that published studies are of poor quality, thereby
influencing the reliability of previous findings. Herein, we
selected relatively high-quality randomized controlled trials
(RCTs) and performed a meta-analysis to clarify the role of
Xuebijing injection for the treatment of AP.

2. Methods

This meta-analysis was conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement. The PRIMSA checklist is shown in
Supplementary Table 1.

2.1. Registration. The meta-analysis was registered in the
PROSPERO  with a  registration  number  of
CRD42020219118.

2.2. Search Strategy. PubMed Medline, Embase, Cochrane
Library, China National Knowledge Infrastructure (CNKI),
China Biology Medicine disc (CBMdisc), VIP, and Wanfang
databases were searched. The search items are as follows:
“Xuebijing” AND “pancreatitis” (Supplementary Material 1
(available here)). The last search was conducted on No-
vember 07, 2020.

2.3. Study Selection. There was neither publication language
nor publication status restriction. All RCTs regarding
Xuebijing injection for the treatment of AP were included.
The Xuebijing injection group should include patients, who
received Xuebijing injection combined with conventional
treatment. The control group should be patients, who re-
ceived conventional treatment alone.
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Exclusion criteria were as follows: (1) duplicates; (2)
catalogue, indexes, guidelines, and conferences; (3) reviews
or meta-analyses; (4) animal experiments; (5) non-RCTs; (6)
irrelevant papers; (7) low-quality RCTs; and (8) absence of
efficacy data.

2.4. Outcomes of Interest. The primary outcome should be
treatment response. The secondary outcomes include lab-
oratory indicators after treatment; recovery time of clinical
symptoms and signs and laboratory indicators after treat-
ment; and incidence of AP-related complications.

2.5. Data Extraction. The following data were extracted from
the included studies: first author; journal; publication year;
region; study design; usage and dosage of Xuebijing injec-
tion; study population; follow-up duration; classification of
AP; laboratory indicators after treatment; recovery time of
clinical symptoms and signs and laboratory indicators after
treatment; incidence of AP-related complications; and
outcomes.

2.6. Definitions. The conventional treatment of AP was
mainly in accordance with the treatment strategy employed
in each included study. Briefly, major treatment strategy
included fasting for solids and liquids, fluid resuscitation,
gastrointestinal decompression, nutritional support, inhi-
bition of acid and pancreatic secretion, improvement of
pancreatic microcirculation, and prophylaxis of infection.

Assessment of response was mainly in accordance with
the definitions made by every individual study. In detail,
overall response included complete response and partial
response; complete response was defined as significant re-
mission or disappearance of clinical symptoms and signs
and significant improvement or normalization of laboratory
indicators after treatment; partial response was defined as
improvement of clinical symptoms and signs and laboratory
indicators after treatment; no response was defined as no
improvement or even deterioration of clinical symptoms
and signs and laboratory indicators after treatment.

2.7. Risk of Bias Assessment. The quality of RCTs was
assessed using the Cochrane Collaboration’s Risk of Bias tool
[13], which includes random sequence generation, allocation
concealment, blinding of participants and personnel,
blinding of outcome assessment, incomplete outcome data,
selective reporting, and other bias.

2.8. Statistical Analysis. We performed the meta-analysis by
the Review Manager 5.2 (Cochrane collaboration, the
Nordic Cochrane Centre, Copenhagen, Denmark) and
STATA 12.0 (Stata Corp, College Station, Texas, USA). A
random-effect model was employed. P value <0.05 was
considered statistically significant. Dichotomous outcomes
were expressed as risk ratios (RRs) with 95% confidence
intervals (ClIs), and continuous outcomes were expressed as
weighted mean differences (WMDs) with 95% CI. The
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Cochran’s Q test and I” statistics were employed to assess the
heterogeneity. P< 0.1 and/or I >50% was considered as a
statistically significant heterogeneity. Subgroup analyses
were conducted in patients diagnosed with severe AP.
Publication bias was performed with Egger test. P < 0.1 was
considered as a statistically significant publication bias. The
meta-regression analyses and sensitivity analyses were used
to explore the sources of heterogeneity. Covariates used for
meta-regression analyses included the year of publication,
region, and dosage of Xuebijing injection every time. Sen-
sitivity analyses were performed by omitting a single study in
turn.

3. Results

3.1. Study Selection. Overall, 3051 publications were iden-
tified via the 7 databases. Finally, 23 RCTs [14-36] were
included in this meta-analysis (Figure 1).

3.2. Study Characteristics. The characteristics of these
studies are shown in Tables 1 and 2. All of them were
conducted in China and published from 2012 to 2020 as full
texts. A total of 1882 AP patients were included with a
sample size ranging from 39 to 146 among studies.

3.3. Risk of Bias. We used the Cochrane Collaboration’s Risk
of Bias tool to evaluate a total of 69 potentially eligible
papers. Among them, 23 RCTs, which had 3 items at a low
risk, were included; the remaining 46 papers, which had 2 or
even fewer items at a low risk, were excluded (Supple-
mentary Figure 1).

In the 23 included RCTs, regarding random sequence
generation, all studies had a low risk of bias, of which 20
employed a random number table, 1 employed a computer
random number generator, and 2 employed a drawing of
lots. Regarding incomplete outcome data and selective
reporting, all studies had a low risk of bias. Regarding al-
location concealment, blinding of participants and per-
sonnel, blinding of outcome assessment, and other bias, all
studies had an unclear risk of bias (Figure 2).

3.4. Outcomes

3.4.1. Overall Response. Twenty-three studies reported the
data regarding overall response. The overall response rate
was 94.4% (921/976) in the Xuebijing injection group, and
79.0% (755/956) in the control group. Meta-analysis showed
that the Xuebijing injection group had a significantly higher
overall response rate than the control group (RR = 1.16; 95%
CI=1.12 to 1.20; P<0.00001) (Figure 3). There was no
significant heterogeneity among studies (I* = 7%; P = 0.37).

In the subgroup analysis of severe AP, the Xuebijing
injection group also had a significantly higher overall re-
sponse rate than the control group (RR=1.17; 95% CI=1.12
to 1.22; P <0.00001) (Supplementary Figure 2). There was
no significant heterogeneity among studies (I*=11%;
P =0.33).

3.4.2. Complete Response. Twenty-three studies reported the
data regarding complete response. The complete response
rate was 70.8% (691/976) in the Xuebijing injection group
and 49.9% (477/956) in the control group. Meta-analysis
showed that the Xuebijing injection group had a significantly
higher complete response rate than the control group
(RR=1.40; 95% CI=1.30 to 1.50; P <0.00001) (Figure 4).
There was no significant heterogeneity among studies
(I*=0%; P = 1.00).

In the subgroup analysis of severe AP, the Xuebijing
injection group also had a significantly higher complete
response rate than the control group (RR=1.40; 95%
CI=1.29 to 1.51; P<0.00001) (Supplementary Figure 3).
There was no significant heterogeneity among studies
(I=0%; P =1.00).

3.4.3. No Response. Twenty-three studies reported the data
regarding no response. The non-response rate was 5.6% (55/976)
in the Xuebijing injection group and 21.0% (201/956) in the
control group. Meta-analysis showed that the Xuebijing injec-
tion group had a significantly lower rate of non-response than
the control group (RR=0.28; 95% CI=021 to 0.37;
P <0.00001) (Figure 5). There was no significant heterogeneity
among studies (P =0%; P = 1.00).

In the subgroup analysis of severe AP, the Xuebijing
injection group also had a significantly lower rate of non-
response than the control group (RR =0.28; 95% CI = 0.20 to
0.38; P <0.00001) (Supplementary Figure 4). There was no
significant heterogeneity among studies (I =0%; P = 1.00).

3.5. Laboratory Indicators after Treatment

3.5.1. Interleukin-6 Level. Ten studies including 984 patients
reported the data regarding interleukin- (IL-) 6 level after
treatment. Meta-analysis showed that the Xuebijing injec-
tion group had a significantly lower IL-6 level than the
control group (WMD =-18.22; 95% CI=-23.36 to —13.08;
P <0.00001) (Table 3). There was a significant heterogeneity
among studies (I’=97%; P <0.00001). Meta-regression
analysis and sensitivity analysis did not find any source of
heterogeneity (Supplementary Tables 2 and 3).

3.5.2. Tumor Necrosis Factor-a Level. Twelve studies in-
cluding 1152 patients reported the data regarding tumor
necrosis factor-o« (TNF-«) level after treatment. Meta-
analysis showed that the Xuebijing injection group had a
significantly lower level of TNF-« than the control group
(WMD =-16.44; 95% CI=-20.49 to —12.40; P <0.00001)
(Table 3). There was a significant heterogeneity among
studies (I” = 97%; P < 0.00001). Meta-regression analysis and
sensitivity analysis did not find the source of heterogeneity
(Supplementary Tables 2 and 3).

3.5.3. Serum Ampylase Level. Five studies including 508
patients reported the data regarding serum amylase level
after treatment. Meta-analysis showed that the Xuebijing
injection group had a significantly lower level of serum
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FIGURE 1: Flow chart of study selection.

amylase than the control group (WMD =-105.61; 95%
CI=-173.77 to —37.46; P = 0.002) (Table 3). There was a
significant  heterogeneity among studies  (I* =95%;
P <0.00001). Meta-regression analysis and sensitivity
analysis did not find the source of heterogeneity (Supple-
mentary Tables 2 and 3).

3.5.4. White Blood Cell. Six studies including 586 patients
reported the data regarding white blood cell (WBC) after
treatment. Meta-analysis showed that the Xuebijing injec-
tion group had a significantly lower WBC than the control
group (WMD = -1.51; 95% CI = —1.66 to —1.36; P < 0.00001)
(Table 3). There was a significant heterogeneity among
studies (I” = 88%; P < 0.00001). Meta-regression analysis and
sensitivity analysis did not find the source of heterogeneity
(Supplementary Tables 2 and 3).

3.5.5. C-Reactive Protein Level. Five studies including 560
patients reported the data regarding C-reactive protein level
after treatment. Meta-analysis showed that the Xuebijing
injection group had a significantly lower level of C-reactive
protein value than the control group (WMD =-11.05; 95%

CI=-14.32 to —7.78; P<0.00001) (Table 3). There was a
significant  heterogeneity among studies (I*=95%;
P <0.00001). Meta-regression analysis and sensitivity
analysis did not find the source of heterogeneity (Supple-
mentary Tables 2 and 3).

3.5.6. Hypersensitive C-Reactive Protein Level. Four studies
including 380 patients reported the data regarding hyper-
sensitive C-reactive protein level after treatment. Meta-
analysis showed that the Xuebijing injection group had a
significantly lower level of hypersensitive C-reactive protein
than the control group (WMD =-12.39; 95% CI =-19.34 to
—5.44; P = 0.0005) (Table 3). There was a significant het-
erogeneity among studies (I=96%; P <0.00001). Meta-
regression analysis and sensitivity analysis did not find the
source of heterogeneity (Supplementary Tables 2 and 3).

3.6. Recovery Time of Clinical Symptoms and Signs and
Laboratory Indicators after Treatment

3.6.1. Abdominal Pain. Twelve studies including 1093 pa-
tients reported the recovery time of abdominal pain. Meta-
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TaBLE 1: Characteristics of included studies.

First . Study  Classification . Duration of
author Region Journal desion of AP Groups Interventions treatment
(year) & (days)
XBJ Conventional treatment;
Guangming Journal of group Xuebijing injection
Li (2020) Shanxi : .. RCT SAP 100 ml, 2 time/day 14
Chinese Medicine
Control .
group Conventional treatment
XBJ Conventional treatment;
Chinese Archives of Xuebijing injection
(sz(l)alr;) Beijing Traditional Chinese RCT SAP group 100 ml, 2 times/day 10
Medicine Control .
group Conventional treatment
XBJ Conventional treatment;
Yuan . Chinese and Foreign group Xuebijing imjection
Hubei . RCT SAP 100 ml, 2 times/day 7
(2019) Medical Research
Control .
group Conventional treatment
XBJ Conventional treatment;
Chinese Journal of Surgery ou Xuebijing injection
Hu (2019) Zhejiang  of Integrated Traditionaland =~ RCT SAP group 100 ml, 1 time/day 10
Western Medicine Control .
group Conventional treatment
XBJ Conventional treatment;
. Xuebijing injection
Zhang Henan Chme'se. ]ournalio'f New RCT SAP group 100 ml, 2 times/day 7
(2018) Clinical Medicine
Control .
group Conventional treatment
Modern Journal of XBJ CO;YIZEE?I?;IHE;Z::;EM;
Zhang (a) Shaanxi Intégrated Iraditional RCT SAP group 100 ml, 2 times/day 7
(2018) Chinese and Western Control
Medicine g?‘ou; Conventional treatment
XBJ Conventional treatment;
. Xuebijing injection 50 ml,
Zhang (b) Shaanxi Medical ]oufnal of West RCT SAP group 2 times/day 7
(2018) China Control
group Conventional treatment
XBJ Conventional treatment;
Xuebijing injection
fza(?l 8) Chongging Journal of Clinical Medical =~ RCT SAP group 100 ml, 2 times/day 7
nggg; Conventional treatment
XBJ Conventional treatment;
Xuebijing injection
(22}2)21 8) Henan Chongqing Medicine RCT SAP group 100 ml, 2 times/day 7
(;;2:;1 Conventional treatment
XBJ Conventional treatment;
Shaanxi Journal of rou Xuebijing injection 50 ml,
Ji (2017) Qinghai Traditional Chinese RCT SAP group 2-3 times/day 7
Medicine Control .
group Conventional treatment
XBJ Conventional treatment;
. . Xuebijing injection
Chen Henan Modemn Diagnosis and RCT SAP group 100 ml, 2 times/day 7
(2017) Treatment
Control .
group Conventional treatment
XBJ Conventional treatment;
. . Xuebijing injection
Liu Hubei W Oorld Chinese Journal of - p oy SAP group 100 ml, 2 times/day 7
(2017) Digestology Control

group

Conventional treatment
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TaBLE 1: Continued.
First . Study  Classification . Duration of
author Region Journal . Groups Interventions treatment
design of AP
(year) (days)
Conventional treatment;
XBJ Xuebijing injection
Gao Liaoning Chinese Trad}tl.onal Patent RCT SAP group 100 ml, 2 times/day 7
(2016) Medicine
Control .
Conventional treatment
group
Conventional treatment;
XB] Xuebijing injection
Chen Hubei ' orld Chinese Journal of = p o SAP group 100 ml, 2 times/day 7
(2015) Digestology
Control .
Conventional treatment
group
XBJ Conventional treatment;
Chen International Journal of ou Xuebijing injection 50 ml,
(2015) Hebei Traditional Chinese RCT SAP group 2 times/day 7
Medicine Control .
Conventional treatment
group
Conventional treatment;
XBJ e e
Zhan rou Xuebijing injection 50 ml,
01 5‘;" Liaoning Medical Information RCT AP group 2 times/day NA
Control Conventional treatment
group
Conventional treatment;
XBJ Xuebijing injection 50 ml
Zhu Jiangsu The Worlfi .Chnlcal RCT AP group 2 times/day NA
(2015) Medicine
Control .
Conventional treatment
group
Conventional treatment;
. XBJ .
Liu Journal of Emergency in rou Xuebijing injection
(2015) Zhejiang Traditional Chinese RCT AP group 100 ml, 2 times/day 7
Medicine Control .
Conventional treatment
group
Conventional treatment;
XBJ Xuebijing injection 50 ml
Bai (2015) Nei China Foreign Medical RCT AP group 2 times/day 7
Mongol Treatment
Control .
Conventional treatment
group
Conventional treatment;
XBJ e
Yang " Fujian Journal of Traditional group Xuebijing Injection 50 ml,
(2014) Fujian Chinese Medicine RCT AP 2 times/day 5-7
Control .
Conventional treatment
group
Modern Journal of XB]J Con\./fntu?njal tFeatment;
Liu Integrated Traditional group Xuebijing Injection 50 ml,
(2014) Henan Chinese and Western RCT SAP Control 2 times/day 7
Medicine Conventional treatment
group
XBJ Conventional treatment;
Lin Nei Mongol Journal of ou Xuebijing injection
(2012) Xinjiang Traditional Chinese RCT SAP group 100 ml, 2 times/day 7
Medicine Control .
Conventional treatment
group
Conventional treatment;
. XBJ .
Hon Journal of Emergency in ou Xuebijing injection
(201 ;g) Zhejiang Traditional Chinese RCT AP group 100 ml, 2 times/day 7
Medicine Control .
Conventional treatment
group

Abbreviations: RCT: randomized controlled trial; AP: acute pancreatitis; SAP: severe acute pancreatitis; XBJ: Xuebijing injection.
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TaBLE 2: Characteristics of included patients.

First 0. . ... Sex (male/ Age Follow- Overall Complete No
author Etiology of acute pancreatitis Groups response response
ts female) (n) (mean) up (days) response (1)
(year) () (n)
32 NA 16/16 431 i(OBI 14 28 15 4
Li (2020) (Sgon?r}:ﬂ
32 NA 17/15 43.6 group 14 20 8 12
39 Biliary diseases 14; allcohol 28/11 16.6 XBJ 10 39 3 0
11; surgery 4; overeating 10 group
Zhan
(2019) Biliary diseases 15; alcohol Control
39 11; surgery 5; overeating 7; 24/15 459 rou 10 37 23 2
other 1 group
Biliary diseases 13; alcohol XBJ
Yuan = 15; hyperlipidemia 7 19/16 >0.7 group 7 34 28 !
(2019) 35 Biliary dlseas.es. 13; glcohol 21/14 498 Control - 28 15 ”
13; hyperlipidemia 9 group
67 NA 40/27 41.5 f‘(oBu] 10 64 53 3
Hu (2019) CgontrIZ)I
67 NA 39/28 41.4 10 56 41 11
group
Zhang 35 NA 19/16 42.8 gi(ofillp 7 33 29 2
5 15 1 7 7
(2018) 3 NA 20/ 43y Control 2 b2 8
group
37 NA 18/19 39.3 XBJ 7 31 20 6
Zhang (a) group
37 17/20 38.0 7 23 13 14
(2018) NA / (;(;r;tlr;l
Biliary diseases 14; alcohol XBJ
Zhang (b) 40 11; surgery 4; overeating 10 23/17 421 group 7 39 34 :
(2018) 40 Biliary dlsea.ses 20; alcohol 25/15 405 Control 7 3 25 3
10; overeating 9; other 1 group
Fan 20 NA 11/9 38.6 g)r(O?IIp 7 17 9 3
(2018) 20 NA 12/8 39  Control 7 12 6 8
group
Zha 49 NA NA NA gi‘(o}illp 7 46 28 3
(2018) 49 NA NA Na  Control 7 39 18 10
group
61 NA 48/13 48.0 fofill 7 59 50 2
Ji(2017) (égontrlzl
61 NA 46/15 48.2 7 51 39 10
group
Chen 43 NA 24/19 43.1 gi‘(olilp 7 40 29 3
@017) 43 NA 58 433 control 7 33 21 10
group
52 NA 29/23 42.5 )r(olill 7 49 35 3
Liu (2017) gon trI:) |
42 NA 24/18 40.5 7 31 19 11
group
44 NA 23/21 41.9 XBJ 7 41 31 3
Gao group
(2016) 44 NA 24/20 426 Cg‘;rolggl 7 32 21 12
73 Biliary dlseases_43; alcohol or 45/28 427 XB]J ” 7 51 1
Chen overeating 30 group
(2015) 73 Biliary diseases _42; alcohol or 46/27 23 Control 7 65 34 3
overeating 31 group
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TaBLE 2: Continued.

First No. . ... Sex (male/  Age Follow- Overall Complete No
author Etiology of acute pancreatitis Groups response response
pts female) (n) (mean) up (days) response (1)
(year) () (n)
Biliary diseases 25; alcohol XBJ
52 109; overeating 8; 30/22 53.6 rou 7 48 43 4
Chen hyperlipidemia 6; other 3 group
(2015) Biliary diseases 24; alcohol 9; Control
52 overeating 9; hyperlipidemia 31/21 53.7 rou 7 38 31 14
8; other 2 group
21 NA NA NA XBJ NA 19 14 2
Zhang group
(2015) 18 NA NA Na  Control gy 15 9 3
group
25 NA 17/8 36.5 XBJ NA 23 15 2
Zhu group
(2015) 25 NA 18/7 367 contol gy 18 7 7
group
40 NA 28/12 32.6 iiil 7 38 30 2
Liu (2015) gomril
40 NA 26/14 30.4 7 34 22 6
group
50 NA 33/17 46.7 i‘((?u] 7 48 29 2
Bai (2015) C‘Zgontrlz)l
48 NA 30/18 49.0 7 37 20 11
group
31 NA 22/9 40.3 XBJ 5-7 29 26 2
Yang group
(2014) 31 NA wom ap Contol g 23 18 8
group
25 Biliary dlseéses 2; alcohol 12; 16/9 482 XB]J 7 23 16 )
. overeating 9; other 2 group
Liu (2014) Biliary diseases 4; alcohol 9; Control
20 ¥ ciseases % S 491 7 14 10 6
overeating 5; other 2 group
43 NA 26/17 38.8 i‘(oB] 7 41 24 2
Lin (2012) c?"onﬁil
43 NA 28/15 39.2 7 34 18 9
group
62 NA 40/22 44.5 XBJ 7 60 50 2
Hong group
(2012) 62 NA 40/22 449  Control 7 56 37 6
group
Abbreviations: Pts: patients; XBJ: Xuebijing injection.
S
(=3 (=}
=)} 2 2 ,‘1 : < N n NN
P33 5822 2232z u o S 22238 m
ST %> rraTS535:58::858835%%
< s < < Q g g 2 2 8 o
SE8SS888 2842858852228 8006¢0 &
QOI00I0I0CIOI0OCOOOCOOCOCOOO OO O O 0|6 Randomsequence generation (selection bias)
e |e|le|le|lele|lele|le|l@|le|@|@|@|@|@|@|@|@ @@ @ ]| Allocation concealment (selection bias)
e lele|lel@|@|le|le|le|le|e|@|@|@|@|@|@|@]|@|®@|@|® | Blinding of participants and personnel (performance bias)
e |ele|le|e|l@|le|le|l@|@e|l@|l@|e|@|@|@|@|®@|@|®@]|®|@ | Blindingof outcome assessment (detection bias)
e e e e e e e e e e e e e e e e e e e e e e e Incomplete outcome data (attrition bias)
QIOOIOICOIOOCOIOOCOOOCOOO OO O O O O -sdective reporting (reporting bias)
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FiGure 2: Risk of bias assessment of included RCTs.
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Study or subgroup XBJ group Control group Weight Risk ratio Risk ratio

Events Total Events Total (%) M-H, random, 95% CI  M-H, random, 95% CI
Bai 2015 48 50 37 48 4.0 1.25 [1.06, 1.47]
Chen 2015 48 52 38 52 33 1.26 [1.05, 1.52] R
Chen 2017 40 43 33 43 3.2 1.21 [1.01, 1.46] e —
Chen 2015 72 73 65 73 12.8 1.11 [1.02, 1.21] —
Fan 2018 17 20 12 20 0.7 1.42 [0.95, 2.12] S E—
Gao 2016 41 44 32 44 2.8 1.28 [1.05, 1.56]
Hong 2012 60 62 56 62 11.0 1.07 [0.98, 1.18] -
Hu 2019 64 67 56 67 7.3 1.14 [1.02, 1.29] ——
Ji2017 59 61 51 61 7.1 1.16 [1.03, 1.30] —_——
Li 2020 28 32 20 32 1.3 1.40 [1.04, 1.89]
Lin 2012 41 43 34 43 39 1.21 [1.02, 1.43] B —
Lin 2015 38 40 34 40 4.8 1.12 [0.96, 1.30] ——
Liu 2014 23 25 14 20 1.2 1.31 [0.96, 1.79] ,
Liu 2017 49 52 31 42 3.0 1.28 [1.05, 1.55] —_—
Yang 2014 29 31 23 31 2.2 1.26 [1.00, 1.58]
Yuan 2019 34 35 28 35 35 1.21 [1.02, 1.45] —_—
Zha 2018 46 49 39 49 4.3 1.18 [1.01, 1.38] ——
Zhan 2019 39 39 37 39 12.2 1.05 [0.97, 1.15] <+
Zhang (a) 2018 31 37 23 37 1.4 1.35[1.01, 1.80]
Zhang (b) 2018 39 40 32 40 4.1 1.22 [1.04, 1.43] —_—
Zhang 2018 33 35 27 35 2.8 1.22 [1.00, 1.49] e
Zhang 2015 19 21 15 18 1.8 1.09 [0.85, 1.39] —_—
Zhu 2015 23 25 18 25 1.5 1.28 [0.98, 1.67] b
Total (95% CI) 976 956 100.0 1.16 [1.12, 1.20] ’
Total events 921 755

Heterogeneity: tau® = 0.00; chi® = 23.62, df = 22 (P = 0.37); P = 7%

Test for overall effect Z = 8.57 (P < 0.00001)

07 08 1 12 15

Ficure 3: Comparison of overall response between Xuebijing injection and control groups.

Study or subgroup XBJ group Control group Weight Risk ratio Risk ratio
Events Total Events Total (%) M-H, random, 95% CI M-H, random, 95% CI

Bai 2015 29 50 20 48 3.0 1.39[0.92, 2.10]

Chen 2015 43 52 31 52 7.7 1.39 [1.07, 1.79] —_—

Chen 2017 29 43 21 43 3.7 1.38 [0.95, 2.00] B —

Chen 2015 51 73 34 73 6.1 1.50 [1.12, 2.00] —

Fan 2018 9 20 6 20 0.7 1.50 [0.66, 3.43] —

Gao 2016 31 44 21 44 3.8 1.48 [1.03, 2.12] —

Hong 2012 50 62 37 62 8.9 1.35[1.06, 1.71] —

Hu 2019 53 67 41 67 9.8 1.29 [1.03, 1.62] ——

Ji2017 50 61 39 61 10.2 1.28 [1.03, 1.60] —a

Li 2020 15 32 8 32 1.0 1.88 [0.93,3.79] :

Lin 2012 24 43 18 43 2.6 1.33 [0.86, 2.07] B S —

Lin 2015 30 40 22 40 4.6 1.36 [0.98, 1.90] -

Liu 2014 16 25 10 20 1.8 1.28 [0.76, 2.17] —

Liu 2017 35 52 19 42 3.4 1.49 [1.01, 2.18] e a—

Yang 2014 26 31 18 31 4.5 1.44 [1.03, 2.02] e —

Yuan 2019 28 35 15 35 2.9 1.87 [1.23, 2.83]

Zha 2018 28 49 18 49 2.6 1.56 [1.00, 2.42]

Zhan 2019 32 39 23 39 5.6 1.39[1.03, 1.88] e

Zhang (a) 2018 20 37 13 37 1.8 1.54 [0.91, 2.61] -

Zhang (b) 2018 34 40 25 40 6.8 1.36 [1.04, 1.79] ——

Zhang 2018 29 35 22 35 5.8 1.32[0.98, 1.77] —

Zhang 2015 14 21 9 18 1.7 1.33[0.77, 2.32] —

Zhu 2015 15 25 7 25 1.0 2.14 [1.06, 4.34]

Total (95% CI) 976 956 100.0 1.40 [1.30, 1.50] ’

Total events 691 477

Heterogeneity: tau? = 0.00; chi® = 6.49, df = 22 (P = 1.00); > = 0%

Test for overall effect Z = 9.23 (P < 0.00001)

T
0.2

T
0.5

1

[3S)
v

F1GURE 4: Comparison of complete response between Xuebijing injection and control groups.
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Study or subgroup XBJ group Control group Weight Risk ratio Risk ratio
Events Total Events Total (%) M-H, random, 95% CI ~ M-H, random, 95% CI

Bai 2015 2 50 11 48 3.7 0.17 [0.04, 0.75]

Chen 2015 4 52 14 52 7.3 0.29 [0.10, 0.81] —_—

Chen 2017 3 43 10 43 53 0.30 [0.09, 1.02] —

Chen 2015 1 73 8 73 1.9 0.13 [0.02, 0.97]

Fan 2018 3 20 8 20 5.7 0.38 [0.12, 1.21] —_—

Gao 2016 3 44 12 44 55 0.25 [0.08, 0.83] e

Hong 2012 2 62 6 62 3.2 0.33[0.07, 1.59] —_—

Hu 2019 3 67 11 67 52 0.27 [0.08, 0.93]

Ji2017 2 61 10 61 3.6 0.20 [0.05, 0.88] _—

Li 2020 4 32 12 32 7.6 0.33[0.12, 0.92] —

Lin 2012 2 43 9 43 3.6 0.22 [0.05, 0.97] R

Lin 2015 2 40 6 40 3.3 0.33[0.07, 1.55] —_—

Liu 2014 2 25 6 20 3.6 0.27 [0.06, 1.18] -

Liu 2017 3 52 11 42 5.4 0.22 [0.07, 0.74] —_—

Yang 2014 2 31 8 31 3.7 0.25 [0.06, 1.08] e —

Yuan 2019 1 35 7 35 1.9 0.14 [0.02, 1.10] 3

Zha 2018 3 49 10 49 5.2 0.30 [0.09, 1.02] —_—t

Zhan 2019 0 39 2 39 0.9 0.20 [0.01, 4.04] <

Zhang (a) 2018 6 37 14 37 11.2 0.43 [0.18, 0.99] ——

Zhang (b) 2018 1 40 8 40 1.9 0.13 [0.02, 0.95]

Zhang 2018 2 35 8 35 3.6 0.25 [0.06, 1.09] _—

Zhang 2015 2 21 3 18 2.8 0.57 [0.11, 3.05] —

Zhu 2015 2 25 7 25 3.7 0.29 [0.07, 1.24] =

Total (95% CI) 976 956 100.0 0.28 [0.21, 0.37] ‘

Total events 55 201

Heterogeneity: tau? = 0.00; chi® = 4.85, df = 22 (P = 1.00); > = 0% T T T T

Test for overall effect Z = 8.85 (P < 0.00001) 0.02 0.1 1 10 50

Ficure 5: Comparison of no response between Xuebijing injection and control groups.
TaBLE 3: Meta-analyses of laboratory indicators after treatment.

. . Pooled proportion using random-effects model Heterogeneity

Endpoints No. studies )
WMD P P (%) P

IL-6 level 10 —18.22 (95% CI=-23.36 to —13.08) <0.00001 97 <0.00001
TNF-« level 12 —16.44 (95% CI=-20.49 to —12.40) <0.00001 97 <0.00001
AMS level 5 —-105.61 (95% CI=-173.77 to —37.46) 0.002 95 <0.00001
WBC 6 —1.51 (95% CI=-1.66 to —1.36) <0.00001 88 <0.00001
CRP level 5 —11.05 (95% CI=-14.32 to —7.78) <0.00001 95 <0.00001
hs-CRP level 4 -12.39 (95% CI=-19.34 to —5.44) 0.0005 96 <0.00001

Abbreviations: WMD: weighted mean difference; CI: confidence Interval; IL-6: interleukin-6; TNF-a: tumor necrosis factor-a; AMS: serum amylase; WBC:
white blood cell; CRP: C-reactive protein; hs-CRP: hypersensitive C-reactive protein.

TaBLE 4: Meta-analyses of recovery time clinical symptoms and signs and laboratory indicators after treatment.

. . Pooled proportion using random-effects model Heterogeneity

Endpoints No. of studies >
WMD P P (%) P

Abdominal pain 12 -1.74 (95% CI=-1.96 to —1.52) <0.00001 41 0.07
Abdominal distension 7 —1.56 (95% CI=-2.07 to —1.04) <0.00001 79 <0.0001
Gastrointestinal function 6 -2.60 (95% CI=-3.07 to —2.13) <0.00001 89 <0.00001
Body temperature 6 -2.16 (95% CI=-2.83 to —1.49) <0.00001 85 <0.00001
AMS level 5 —-1.81 (95% CI=-2.66 to —0.96) <0.0001 84 <0.0001
WBC 8 -2.16 (95% CI=-2.99 to —-1.32) <0.00001 86 <0.00001

Abbreviations: WMD: weighted mean difference; CI: confidence Interval; AMS: serum amylase; WBC: white blood cell.

analysis showed that the Xuebijing injection group had a P <0.00001) (Table 4). There was a significant heterogeneity
significantly shorter recovery time of abdominal pain than ~ among studies (I* = 41%; P = 0.07). Meta-regression analysis
the control group (WMD =-1.74; 95% CI=-1.96 to —=1.52;  did not find the source of heterogeneity (Supplementary
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Table 2). Sensitivity analysis found that the heterogeneity
became not significant after excluding the study by Lin et al.
(P=37%; P =0.10) and Zhang et al. (I’=19%; P = 0.26)
(Supplementary Table 3).

3.6.2. Abdominal Distension. Seven studies including 637
patients reported the recovery time of abdominal distension.
Meta-analysis showed that the Xuebijing injection group
had a significantly shorter recovery time of abdominal
distension than the control group (WMD =-1.56; 95%
CI=-2.07 to —1.04; P<0.00001) (Table 4). There was a
significant  heterogeneity among studies (I*=79%;
P <0.0001). Meta-regression analysis and sensitivity analysis
did not find the source of heterogeneity (Supplementary
Tables 2 and 3).

3.6.3. Gastrointestinal Function. Six studies including 536
patients reported the recovery time of gastrointestinal
function. Meta-analysis showed that the Xuebijing injection
group had a significantly shorter recovery time of gastro-
intestinal function than the control group (WMD =-2.60;
95% CI=-3.07 to —2.13; P <0.00001) (Table 4). There was a
significant  heterogeneity among studies (I*=89%;
P <0.00001). Meta-regression analysis and sensitivity
analysis did not find the source of heterogeneity (Supple-
mentary Tables 2 and 3).

3.6.4. Body Temperature. Six studies including 551 patients
reported the recovery time of body temperature. Meta-
analysis showed that the Xuebijing injection group had a
significantly shorter recovery time of body temperature than
the control group (WMD =-2.16; 95% CI =-2.83 to —1.49;
P <0.00001) (Table 4). There was a significant heterogeneity
among studies (I?=85%; P <0.00001). Meta-regression
analysis and sensitivity analysis did not find the source of
heterogeneity (Supplementary Tables 2 and 3).

3.6.5. Serum Amylase Level. Five studies including 385
patients reported the recovery time of serum amylase level.
Meta-analysis showed that the Xuebijing injection group
had a significantly shorter recovery time of serum amylase
level than the control group (WMD = -1.81; 95% CI =-2.66
to —0.96; P<0.0001) (Table 4). There was a significant
heterogeneity among studies (I*=84%; P <0.0001). Meta-
regression analysis and sensitivity analysis did not find the
source of heterogeneity (Supplementary Tables 2 and 3).

3.6.6. WBC. Eight studies including 631 patients reported
the recovery time of WBC. Meta-analysis showed that the
Xuebijing injection group had a significantly shorter re-
covery time of WBC than the control group (WMD =-2.16;
95% CI=-2.99 to —1.32; P <0.00001) (Table 4). There was a
significant  heterogeneity among studies (I*=86%;
P <0.00001). Meta-regression analysis and sensitivity
analysis did not find the source of heterogeneity (Supple-
mentary Tables 2 and 3).
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3.7. AP-Related Complications

3.7.1. Multiple Organ Dysfunction Syndrome. Four studies
including 368 patients reported the incidence of multiple
organ dysfunction syndrome. Meta-analysis showed that the
Xuebijing injection group had a significantly lower incidence
of multiple organ dysfunction syndrome than the control
group (RR=0.18;95% CI =0.05 to 0.62; P = 0.006) (Table 5).
There was no significant heterogeneity among studies
(IP=0%; P = 0.94).

3.7.2. Acute Respiratory Distress Syndrome. Three studies
including 193 patients reported the incidence of acute re-
spiratory distress syndrome. Meta-analysis showed that the
Xuebijing injection group had a lower incidence of acute
respiratory distress syndrome than the control group, but
there was no significant difference between the two groups
(RR=0.38; 95% CI=0.14 to 1.04; P = 0.06) (Table 5). There
was no significant heterogeneity among studies (I*=0%;
P =0.55).

3.7.3. Septicemia. Three studies including 294 patients re-
ported the incidence of septicemia. Meta-analysis showed
that the Xuebijing injection group had a lower incidence of
septicemia than the control group, but there was no sig-
nificant difference between the two groups (RR=0.67; 95%
CI=0.19 to 2.36; P = 0.54) (Table 5). There was no signif-
icant heterogeneity among studies (I°=0%; P = 0.54).

3.7.4. Pancreatic Pseudocyst. Three studies including 265
patients reported the incidence of pancreatic pseudocyst.
Meta-analysis showed that the Xuebijing injection group
had a significantly lower incidence of pancreatic pseudocyst
than the control group (RR=0.17; 95% CI=0.04 to 0.77;
P =0.02) (Table 5). There was no significant heterogeneity
among studies (PP=0%; P = 0.80).

3.7.5. Shock. Two studies including 123 patients reported
the incidence of shock. Meta-analysis showed that the
Xuebijing injection group had a lower incidence of shock
than the control group, but there was no significant dif-
ference between the two groups (RR=0.30; 95% CI=0.08
tol.12; P = 0.07) (Table 5). There was no significant het-
erogeneity among studies (I =23%; P = 0.25).

3.7.6. Renal Failure. Two studies including 152 patients
reported the incidence of renal failure. Meta-analysis
showed that the Xuebijing injection group had a significantly
lower incidence of renal failure than the control group
(RR=0.16;95% CI =0.05 to 0.60; P = 0.006) (Table 5). There
was no significant heterogeneity among studies (I* =0%;
P =0.55).

3.7.7. Pleural Effusion or Ascites. Two studies including 119
patients reported the incidence of pleural effusion or ascites.
Meta-analysis showed that the Xuebijing injection group
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TABLE 5: Meta-analyses of AP-related complications.
. . Pooled proportion using random-effects Heterogeneity
Endpoints No. of studies model
RR P P (%) P

MODS 4 0.18 (95% CI=0.05 to 0.62) 0.006 0 0.94
ARDS 3 0.38 (95% CI=0.14 to 1.04) 0.06 0 0.55
Septicemia 3 0.67 (95% CI=0.19 to 2.36) 0.54 0 0.54
Pancreatic pseudocyst 3 0.17 (95% CI=0.04 to 0.77) 0.02 0 0.80
Shock 2 0.30 (95% CI=0.08 to 1.12) 0.07 23 0.25
Renal failure 2 0.16 (95% CI=0.05 to 0.60) 0.006 0 0.55
Pleural effusion or ascites 2 0.35 (95% CI=0.12 to 1.01) 0.05 6 0.30

Abbreviations: AP: acute pancreatitis; RR: risk ratio; CI: confidence Interval; MODS: multiple organ dysfunction syndrome; ARDS: acute respiratory distress

syndrome.

had a lower incidence of pleural effusion or ascites than the
control group, but there was no significant difference be-
tween the two groups (RR=0.35; 95% CI=0.12 to 1.01;
P =0.05) (Table 5). There was no significant heterogeneity
among studies (PP=6%; P =0.30).

3.8. Safety. In our included studies, none reported the data
regarding adverse events related to Xuebijing injection.

3.9. Publication Bias. Publication bias is reported in Sup-
plementary Table 4.

4. Discussion

Our systematic review suggests that Xuebijing injection
combined with conventional treatment is more effective for
AP than conventional treatment alone. Similar findings
could be observed in the subgroup analysis of severe AP. Our
study has several major features in study design and sta-
tistical analysis. First, we conducted more extensive litera-
ture search and included a larger number of publications.
Second, we excluded low-quality RCTs. Third, we explored
the efficacy outcomes in more details, including overall
response, complete response, and no response. Fourth, we
explored the laboratory indicators after treatment between
Xuebijing injection and control groups. Fifth, we analyzed
the incidence of various complications of AP between the
two groups. Sixth, we conducted the meta-regression ana-
lyses to explore the source of heterogeneity.

In AP, the initial mediator that induces inflammatory
cell response is TNF-«, which is the earliest promoter of
inflammatory mediator chain reaction [37]. TNF-« induces
the expression of many inflammatory factors, such as IL-6
[38], which react on macrophages, thereby producing more
TNF-« [39]. This vicious cycle triggers the inflammatory
cascade reaction, causing toxic damage to pancreas and
other organs [40, 41].

It has been confirmed that Xuebijing injection can
improve microcirculation, increase blood flow, reduce in-
flammation and capillary permeability, decrease inflam-
matory exudation, promote inflammation absorption, and
inhibit the formation of inflammatory granulomas, which
can alleviate the pathological damage during the infection

[42]. Xuebijing injection is the only patented Chinese
medicine officially authorized for the treatment of systemic
inflammatory response syndrome and multiple organ dys-
function syndrome [43]. In the current clinical practice,
Xuebijing injection has been widely used to treat critical
diseases, such as sepsis [12], acute respiratory distress
syndrome [44], severe pneumonia [45], and spontaneous
bacterial peritonitis [46]. Xuebijing injection has a strong
ability to antagonize endotoxin, which can effectively block
the uncontrolled release of endogenous inflammatory me-
diators produced by endotoxin-induced monocytes/mac-
rophages, thereby preventing from inflammation reaction
[42, 46]. In addition, it can effectively reduce the levels of
TNF-a, hypersensitive C-reactive protein, and IL-6, which
are pro-inflammatory factors, upregulate the IL-10 level,
which is an anti-inflammatory factor, block the cascade
reaction mediated by inflammatory factors, and finally re-
duce the inflammatory reaction [11]. Our meta-analysis
showed that Xuebijing injection can significantly reduce the
levels of inflammatory mediators.

The incidence of adverse reactions of Xuebijing injection
is about 0.3%, which often develops within 30 minutes of
medication [47]. Most of them are mild. Adverse reactions
are mainly located at the respiratory system, skin, and ac-
cessories. Main manifestations are skin pruritus, erythema,
and chest tightness [48]. Based on the findings of the present
systematic review, no adverse reactions related to Xuebijing
injection have been reported.

Our meta-analysis has several major limitations. First,
the treatment strategy of the control group was not com-
pletely equal. Second, the follow-up duration was too short.
The average duration is always 7 days, and the longest
duration is only 14 days. Third, blinding and allocation
concealment were not reported in all included studies.
Fourth, most of the included studies had a small sample size
and were conducted at a single center. Fifth, all of included
studies were conducted in China.

In conclusion, the application of Xuebijing injection on
the basis of conventional treatment can improve the out-
comes of AP. However, Xuebijing injection is currently used
in China alone. In the future, more high-quality, well-
designed, multi-center, and large-scale RCTs are still needed
to validate the clinical efficacy and safety of Xuebijing in-
jection for the treatment of AP.
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