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Abstract

Introduction: Acute biliary pancreatitis (ABP) is a type of acute abdomen caused by biliary tract diseases that trigger
outflow obstruction, hypertension of the pancreatic duct, and subsequent pancreatic autodigestion.

Aim: To investigate the clinical efficacy of endoscopic retrograde cholangiopancreatography (ERCP) in the treatment
of ABP.

Material and methods: A comprehensive literature search was performed on four databases (PubMed/WQOS/CNKI/
Wanfang) to select randomized controlled trials on ERCP for ABP published between 2010 and 2022. Relevant data
were then extracted from the eligible studies. Subsequently, meta-analysis and sensitivity analysis were performed
using Stata 16.0 statistical software. Publication bias was determined using funnel plots created by the Begg method.
Results: A total of 1639 patients with ABP were included, of whom 823 were in the observation (ERCP or ERCP +
endoscopic sphincterotomy) group and 816 in the control (conservative treatment) group. The observation group
demonstrated a higher response rate, lower incidence of complications, and superior postoperative abdominal
pain relief time, time to intestinal exhaust, serum amylase recovery time and hospital stay than the control group
(p < 0.05). In addition, biochemical parameters and inflammatory factor levels (Tbil/WBC/CRP/TNF-o) were signifi-
cantly better after treatment in the observation group than in the control group (p < 0.05).

Conclusions: Collectively, ERCP in the treatment of ABP was associated with relief of abdominal pain, accelerated
intestinal exhaust and serum amylase recovery, and effective improvements in serum biochemical parameters and
inflammatory factor levels.
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Introduction or lipase, often with clinical symptoms such as ab-

Acute biliary pancreatitis (ABP) is an acute abdo-
men condition caused by biliary tract diseases that
trigger outflow obstruction and hypertension of the
pancreatic duct and subsequent pancreatic autodi-
gestion to result in pancreatic edema, hemorrhage,
and necroinflammatory injury [1]. It is characterized
by acute epigastric pain and elevated serum amylase

dominal pain and distension, nausea and vomiting,
fever, and gastrointestinal bleeding. Most symptoms
of ABP patients are mild and self-limiting; however,
about 20% to 25% may experience local or systemic
complications and develop severe biliary pancreatitis
or even necrotizing pancreatitis and multiple organ
failure, with a mortality rate of about 2% to 10%[2, 3].

Address for correspondence

China, e-mail: zhaoljo615@163.com

Lijin Zhao, Department of General Surgery, Digestive Disease Hospital, Affiliated Hospital of Zunyi Medical University, Zunyi, Guizhou,

Creative Commons licenses: This is an Open Access article distributed under the terms of the Creative Commons 561
Attribution-NonCommercial-ShareAlike 4.0 International (CC BY -NC -SA 4.0). License (http://creativecommons.org/licenses/by-nc-sa/4.0/).



Dan Tang, Jin Gu, Yu Ao, Lijin Zhao

The pathogenesis of ABP is complex and diverse,
with gallstone-caused obstruction and biliary tract
infection being the main causes of ABP attacks, and
conservative treatments or surgical treatments are
advocated [4, 5]. Conservative treatments such as
fluid resuscitation and gastrointestinal decompres-
sion are usually used for organ support and control
of inflammation.

With the continuous development and update
of endoscopic technologies, endoscopic retrograde
cholangiopancreatography (ERCP) has become the
most vital diagnosis and treatment in pancreatic and
biliary diseases and is widely used in clinical practice.
With the combination of abdominal ultrasound with
endoscopic ultrasonography, ERCP can diagnose ABP
by finding gallstones in duodenal fluid or bile. Addi-
tionally, with the combination of endoscopic sphinc-
terotomy (EST), this technique can also be used to
incise the sphincter of Oddi to relieve pancreatic hy-
pertension, contributing to better treatment efficacy
and outcomes [6—9]. However, it is essential to stan-
dardize the indications for ERCP and some studies
suggest that using ERCP hurriedly could lead to poor
clinical efficacy and thus delay the condition in case
of no diagnosis of gallstones in ABP patients [10].
Others have proposed that the application of ERCP
does not significantly improve the therapeutic bene-
fit of ABP patients based on the analysis of mortality
and medical costs, and believe that possibly some
ABP cases are overtreated by ERCP. In a meta-anal-
ysis performed in 2008, the risk of overall compli-
cations and mortality was not significantly reduced
after early ERCP intervention in patients with acute
pancreatitis without cholangitis [11]. Increasing num-
bers of relevant studies have been published, but
their results are conflicting [6, 12].

Aim

Given the controversial conclusion on the ap-
plication of ERCP this study aimed to systematical-
ly investigate the clinical efficacy of ERCP or ERCP
combined with EST in the treatment of ABP. Specif-
ically, through a meta-analysis of relevant random-
ized controlled trials (RCTs), changes in serum bio-
chemical parameters and inflammatory factor levels
after treatment were compared between the control
group (conservative treatment) and the observation

group (ERCP or ERCP + EST on the basis of the con-
trol group), to provide data support and guide clini-
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cal application of ERCP or ERCP combined with EST
in the treatment of ABP.

Material and methods
Literature search strategy

A literature search was performed in PubMed,
Web of Science, China Knowledge Infrastructure, and
Wanfang databases for related articles published
from January 2010 to January 2022. The keywords
were “endoscopic retrograde cholangiopancreatog-
raphy”, “acute biliary pancreatitis”, and “treatment”.
This meta-analysis was performed following the
PRISMA guidelines.

Inclusion criteria

(1) Study type: RCTs comparing the clinical effica-
cy of conservative treatment versus ERCP treatment
in patients with ABP; (2) Study subjects: Patients di-
agnosed with ABP based on their clinical manifesta-
tions, laboratory results such as serum amylase and
lipase, imaging examinations such as abdominal
ultrasound and computed tomography; (3) Interven-
tion measures: The control group received conserva-
tive treatment, while the observation group received
ERCP or ERCP combined with EST on the basis of
conservative treatment; (4) Outcome measures: Re-
sponse rate after treatment, incidence of complica-
tions, abdominal pain relief time, intestinal exhaust
recovery time, length of hospital stay, serum amy-
lase recovery time, total bilirubin (Tbil), white blood
cell count (WBC), serum C-reactive protein (CRP),
and tumor necrosis factor-a (TNF-o).

Exclusion criteria

(1) Studies with a design type of non-RCT, no
clear diagnostic criteria, and no intervention of ERCP
or ERCP combined with EST; (2) Studies with vague
and missing data which could not be converted and
combined, and the key data could not be obtained
after communication with the authors of the liter-
ature; (3) reviews, case reports, conference papers
and other non-article materials.

Literature screening and data extraction

Duplicate literature was eliminated with the
EndNote software and manual checking, and two
researchers independently screened the remaining
literature according to the inclusion criteria and ex-

Videosurgery and Other Miniinvasive Techniques 4, December/2022



Clinical efficacy of endoscopic retrograde cholangiopancreatography in the treatment of acute biliary pancreatitis: a meta-analysis

clusion criteria. During literature screening, a third
investigator participated in the discussion in cases
of disagreement between the two researchers to
reach a final consensus. The following data were ex-
tracted: title, first author, publication time, study de-
sign, sample size and basic characteristics of study
subjects, intervention methods, outcome measures,
and other detailed information. The risk of bias was
assessed using Review Manager 5.30 according to
the Cochrane Handbook for Systematic Reviews of
Interventions.

Statistical analysis

The Stata 16.0 statistical software was used to
analyze the relevant data of the included articles,
with odds ratio (OR) used to express binary vari-
ables and standardized mean difference (SMD) with
95% confidence intervals (Cl) to express continuous
variables. The statistical heterogeneity among stud-
ies was evaluated using the y? test and |? statistic.
P > 0.05 and I? < 50% indicated no significant dif-
ference in heterogeneity, so the fixed-effects model
was selected. Otherwise, the random-effects model
was selected for meta-analysis. The reliability of the
analysis results was verified by sensitivity analysis.
If the number of included studies was more than 10,
a funnel plot was made using the Begg method for
publication bias analysis. P < 0.05 indicated statisti-
cally significant results.

Results
Literature search results

In total, 619 studies were preliminarily retrieved,
of which 284 were excluded due to being duplicates
or ineligible. Then, after screening for titles and ab-
stracts, 231 studies were excluded, and an additional
89 articles were excluded after reading the original
text. Finally, 15 RCTs were included in the study [6,
13-26], consisting of 1639 ABP patients (816 in the
control group and 823 in the observation group). The
detailed screening process and results are shown in
Figure 1. The basic characteristics of the included
RCTs are displayed in Table I. The risk of bias evalua-
tion is shown in Figures 2 and 3.

Clinical efficacy of ERCP in the treatment
of ABP

Meta-analysis results of response rate and
incidence of complications

Among the RCTs included in this meta-analysis,
8 reported on response rate after ERCR and no signif-
icant heterogeneity was detected among the studies
(7 =0.0%, p = 0.535). Using the fixed-effects model|,
the analysis results showed that the response rate
in the observation group was higher than that of
conservative treatment alone (OR = 3.399, 95% Cl:
2.100, 5.499, p < 0.001; Figure 4 A), and the differ-
ence was statistically significant. In addition, 9 stud-

Identification of studies via databases and registers

Records removed before screening:

Figure 1. Flow chart of literature screening
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Table 1. Basic characteristics of included literature

First author Group n Age Gender Intervention Study Outcome measures
and publication [years] (male/female) design
year
Zhou Dan Obgroup 73  56.5+11.0 40/33 CT + ERCP RCT DOOO®O®
2019 [14] Cogroup 73 57.2+114 38/35 cT RCT
Zhai Qizhi Obgroup 22 45.784 10/12 ERCP RCT @0®666
2011[25] Cogroup 20 437475 10/10 cT RCT
Lu Qiuliang Obgroup 40 45647 31/9 CT + ERCP + EST RCT [LI6]OI6II6IOLN)
2014 23] Cogroup 40  469%52 32/8 cT RCT
Zhang Chao Obgroup 50 34-69 32/18 ERCP RCT @®60®OO
2020 (18] Cogroup 50  35-70 31/19 cT RCT
Zhong Canxin Obgroup 55 53.39 32/23 CT + ERCP RCT @O
2020 [15] +6.27
Cogroup 55 54.26 30/25 cT RCT
+6.33
Zhao Guang Obgroup 34 45.8 +4.3 21/13 ERCP + EST RCT OPRO®OO
2017 [16] Cogroup 34 459439 20/14 cT RCT
Ma Xuefei Obgroup 30 57.43 15/15 ERCP RCT OO®OG®O®
2021[26] +3.34
Cogroup 30 56.52 15/15 cT RCT
+3.51
Niu Jingwei Ob group 100 68.87 62/38 ERCP RCT OOOCO®O®
2019 [22] +4.03
Cogroup 100 69.26 64/36 cT RCT
+4.21
Lai Jiawen Obgroup 34 4234157 12/22 ERCP RCT @0@OG®
2019 [24] Cogroup 40  40.0+13.2 16/24 cT RCT
Nong Wei Obgroup 50 46.54 36/14 ERCP RCT OOOGO®O®
202121] +5.23
Cogroup 50 45.39 39/11 cT RCT
+4.78
Zhang Guoping ~ Obgroup 48 38-74 21/27 ERCP RCT OPRGG®O®
2018 [17] Cogroup 37  32-69 16/21 cT RCT
Tang Chenglu Obgroup 70 55.4+7.9 41/29 ERCP RCT 03060000
2018 [20] Cogroup 69  56.2+83 39/28 T RCT
Xu Qinlong Obgroup 50 49.96 26/24 ERCP + EST RCT @600
2021[19] +3.15
Cogroup 50 49.87 27/23 cT RCT
+3.62
Nicolien ) Obgroup 117 69 +13 66/51 ERCP + EST RCT [0le)
Fg}hepers 2020 cogroup 113 71:12 60/53 cT RCT
Zhou Wence Obgroup 50 527154 22/28 ERCP + EST RCT (olelelelel)
2011[13] Cogroup 55 583133 26/29 cT RCT

Ob group — observation group, Co group — control group, CT — conservative treatment, ERCP — endoscopic retrograde cholangiopancreatography, EST — endo-
scopic sphincterotomy, RCT — randomized controlled trial, © response rate, @ incidence of complications, ® abdominal pain relief time, @ intestinal exhaust
recovery time, ® length of hospital stay, ® serum amylase recovery time, @ total bilirubin, ® white blood cell count, ® serum C-reactive protein, ® tumor
necrosis factor-a.
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Random sequence generation (selection bias) _

Allocation concealment (selection bias) _

Blinding of participants and personnel (performance bias) _
Blinding of outcome assessment (detection bias) _:—
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) _:.

other bias [N [

Figure 2. Risk of bias among the included studies

ies reported on the incidence rate of postoperative
complications, with no significant heterogeneity de-
tected among the studies (? = 22.8%, p = 0.241).
The analysis using the fixed-effects model showed
that patients presented with a lower incidence of
complications after ERCP (or ERCP + EST) compared
with those receiving conservative treatment (OR =
0.463, 95% Cl: 0.326, 0.658, p < 0.001; Figure 4 B),
and the difference was statistically significant.

Further, the source of heterogeneity was found
by sensitivity analysis to ensure the reliability of
the results. The sensitivity analysis results of the re-
sponse rate and incidence of complications of the
included literature are shown in Figures 5 A and B,
respectively. The fixed-effects model was used for
calculating the two outcome measures, and the ob-
tained p-value, /? value and OR were consistent with
the original meta-analysis results, indicating good
stability of the analysis results.

Meta-analysis results of prognostic indicators after
treatment

Twelve studies involved abdominal pain relief
time after treatment, 9 reported intestinal exhaust
recovery time, 10 mentioned the time for serum
amylase to return to normal, and 11 reported the
length of hospital stay. Significant heterogeneity
was observed among the studies (abdominal pain
relief time, 2 = 90.1%, p = 0.001; intestinal exhaust
recovery time, I = 90.9%, p = 0.001; serum amylase
recovery time, > = 95.4%, p = 0.001; length of hospi-
tal stay, I = 88.1%, p = 0.001), so the random-effects
model was used for combined analysis.

The results showed that after treatment, the obser-
vation group had significantly lower abdominal pain
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A
Study ID

Zhou Dan (2019)

Zhao Guang (2017)

Ma Xuefei (2021)

Niu Jingwei (2019)

Nong Wei (2021)

Zhang Guoping (2018)
Nicolien J Schepers (2020)
Zhou Wence (2011)

Overall (> = 0.0%, p = 0.535)

OR (95% Cl)

. 9.14 (1.11,75.12)

-~ 4.92 (0.96,25.22)

. 1055 (1.23, 90.66)

= 359 (1.13, 1141)
_._ 3.16 (1.03, 9.69)
— = 4,82 (1.20,19.34)
__._ 1.32 (0.50, 3.48)

L 4

2.78 (0.11, 69.81)

@ 3.40 (2.10, 5.50)

Weight (%)
4.38
7.66
3.67
17.43
18.53
9.90
35.88
2.55

100.00

Weight (%)
2.12
6.20
8.17
6.17
8.25
4.29
22.33
33.18
9.29

100.00

0.011 1 90.7
B
Study ID OR (95% Cl)
Zhai Qizhi (2011) 0.43 (0.04, 5.13)
Lu Qiuliang (2014) . 0.15 (0.02, 1.27)
Zhong Canxin (2020) * 0.22 (0.04, 1.10)
Zhao Guang (2616) . 0.14 (0.02, 1.25)
Lai Jiawen (2019) * 0.22 (0.04, 1.08)
Zhang Guoping (2018) * 0.96 (0.24, 3.85)
Tang Chenglu (2018) —— 0.28 (0.12, 0.65)
Nicolien J Schepers (2020) -—o—— 0.79 (0.47, 1.33)
Zhou Wence (2011) —o—-—— 0.39 (0.11, 1.34)
Overall (> = 22.8%, p = 0.241) 0 0.46 (0.33, 0.66)

I I

0.016

1 62.3

Figure 4. Forest plots comparing response rate (A) and incidence of complications (B) between the two

groups

relief time (SMD = -2.288, 95% Cl: —2.756, —1.821,
p < 0.001; Figure 6 A), intestinal exhaust recovery time
(SMD =-1.837,95% Cl: —2.347,-1.328, p < 0.001; Fig-
ure 6 B), serum amylase recovery time (SMD = -2.174,
95% Cl: —2.969, —1.379, p < 0.001; Figure 6 C), and

566

hospital stay (SMD = -1.765, 95% Cl: —=2.180, —1.349,
p < 0.001, Figure 6 D), and the differences between
the two groups were statistically significant.

For sensitivity analysis, the data were logarith-
mically transformed using the random-effects mod-
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A Zhou Dan (2019)

Zhao Guang (2017) || Of -+

Ma Xuefei (2021)

Niu Jingwei (2019) | [ Qe

Nong Wei (2021) | [ o

Zhang Guoping (2018)
Nicolien J Schepers (2020)

Zhou Wence (2011)

8.09

B Zhai Qizhi (2011) [
Lu Qiuliang (2014) -

Zhong Canxin (2020) [

Zhao Guang (2016) -

Lai Jiawen (2019) oo

Zhang Guoping (2018)
Tang Chenglu (2018)
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0.18

I Lower Cl limit

0.66
I Upper Cl limit

0.76
O Estimate

Figure 5. Sensitivity analysis of response rate (A) after ERCP treatment and incidence of post-ERCP compli-

cations (B)

el, and individual studies were excluded. Sensitivity
analysis of abdominal pain relief time, recovery time
of intestinal exhaust, recovery time of serum amy-
lase, and length of hospital stay are shown in Figures
7 A-D. The obtained p-value, /? value, and SMD were
consistent with the original meta-analysis results,
and no marked difference was identified between
the two results, indicating that the meta-analysis re-
sults had good stability.

Subsequently, publication bias analysis was per-
formed for the abdominal pain relief time, serum
amylase recovery time and hospital stay time, and

Videosurgery and Other Miniinvasive Techniques 4, December/2022

the results are shown in Figures 8 A-C, respective-
ly. In these funnel plots, the scatter points on both
sides were distributed at the bottom and in an asym-
metric manner, indicating that the included studies
might have some publication bias, which was possi-
bly related to the small sample size or low quality of
some included studies.

Meta-analysis of serum biochemical indicators and
inflammatory factors after treatment

Among the included studies, 7 compared Thil lev-
els in ABP patients after treatment and 9 compared

567



Dan Tang, Jin Gu, Yu Ao, Lijin Zhao

étudy ID SMD (95% Cl)  Weight (%)
Zhou Dan (2019) - -0.92 (-1.26,-0.58) 9.05
Zhai Qizhi (2011) —.— -1.97 (-2.71,-1.22) 7.67
Lu Qiuliang (2014) + -2.65 (-3.25,-2.04) 821
Zhang Chao (2020) + -2.24 (-2.74,-1.74) 8.57
Zhao Guang (2017) — -3.33 (-4.08,-2.59)  7.67
Ma Xuefei (2021) —-— -1.72 (-2.31,-1.12)  8.24
Niu Jingwei (2019) '—I— -1.98 (-2.32,-1.64) 9.05
Lai Jiawen (2019) — —4.35 (-5.20,-3.51) 7.25
Nong Wei (2021) —I— -1.77 (-2.23,-1.30) 8.69
Zhang Guoping (2018) . -1.58 (-2.08,-1.09)  8.60
Tang Chenglu (2018) -'-I— —2.07 (-2.49,-1.66) 8.85
Xu Qinlong (2021) — -3.43 (-4.05,-2.81)  8.15

Overall (2 = 90.1%, p = 0.001) <>

Note: Weights are from random effects analysis.

-2.29 (-2.76,-1.82)  100.00

-5.2 5.2
B
Study ID SMD (95% Cl)  Weight (%)
Zhou Dan (2019) _._ -1.53 (-1.90,-1.16)  11.79
Zhai Qizhi (2011) _|_ -1.77 (-2.49,-1.05)  10.05
Lu Qiuliang (2014) —I—-— -2.14 (-2.70,-1.59)  10.95
Zhang Chao (2020) — -0.68 (-1.08,-0.28) 11.65
Zhao Guang (2017) —.—-— -2.22 (-2.83,-1.61) 10.66
Niu Jingwei (2019) —— -1.23 (-1.53,-0.93) 12.03
Lai Jiawen (2019) —_— -3.03 (-3.71,-2.36)  10.30
Tang Chenglu (2018) —— -1.02 (-1.40,-0.69) 11.84
Xu Qinlong (2021) — -3.21 (-3.80,-2.61) 10.72
Overall (2 = 90.9%, p = 0.001) @ _1.84(-2.35,-1.33) 1000
Note: Weights are from random effects analysis.

I : I
-3.8 0 3.8

Figure 6. Forest plots comparing the prognostic indicators after treatment between the two groups:
A — abdominal pain relief time, B — intestinal exhaust recovery time
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sctudy ID SMD (95% CI)  Weight (%)
Zhai Qizhi (2011) —— -1.12 (-1.77,-0.47) 9.86
Lu Qiuliang (2014) —— -1.51 (-2.01,-1.01)  10.14
Zhang Chao (2020) — -4.95 (-5.74, -4.15) 9.55
Zhao Guang (2017) -'—0— -1.74 (-2.30,-1.18)  10.03
Ma Xuefei (2021) —0—'— -2.52 (-3.20,-1.84) 9.80
Niu Jingwei (2019) —0—' -2.52 (-2.89,-2.15)  10.32
Lai Jiawen (2019) —* -0.21 (-0.67, 0.25) 10.20
Nong Wei (2021) — -3.41 (-4.03,-2.79) 9.93
Zhang Guoping (2018) —— -0.76 (-1.20,-0.31)  10.22
Xu Qinlong (2021) — -3.21(-3.81,-2.61)  9.97
Overall (7 = 95.4%, p = 0.001) <> —2.17 (-2.97,-1.38)  100.00
Note: Weights are from random effects analysis. :

T

-5.74 0 5.74
D
Study ID SMD (95% Cl)  Weight (%)
Zhou Dan (2019) . ~0.47 (-0.80-0.14) 991
Zhai Qizhi (2011) _.__ 242 (-3.22,-161)  7.56
Lu Qiuliang (2014) e -2.44 (-3.02,-1.86) 8.75
Zhao Guang (2017) < -2.58 (-3.23,-1.93) 8.40
Ma Xuefei (2021) _._._ -1.32 (-1.88,-0.76) 8.86
Niu Jingwei (2019) + -2.17 (-2.52,-1.82) 9.83
Lai Jiawen (2019) —-—Q— -1.41 (-1.92,-0.90) 9.10
Nong Wei (2021) —.—Q— -1.50 (-1.95,-1.06) 9.42
Zhang Guoping (2018) —o— -1.67 (-2.17,-1.17)  9.17
Tang Chenglu (2018) —0—-— -2.14 (-2.56,-1.72)  9.54
Zhou Wence (2021) —0— -1.56 (-2.00,-1.12)  9.45
Overall (/> = 88.1%, p = 0.001) <> -1.76 (-2.18,-1.35)  100.00
Note: Weights are from random effects analysis.i
1 1
-3.23 0 3.23
Figure 6. Cont. C — serum amylase recovery time, D — length of hospital stay
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Figure 7. Sensitivity analysis of prognostic indicators after treatment in the two groups (A) abdominal pain
relief time; (B) intestinal exhaust recovery time; (C) serum amylase recovery time
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WBC, CRP and TNF-q. levels. Significant heterogene-
ity was found among the studies (Tbil, ? = 97.6%,
p = 0.001; WBC, > = 87.0%, p = 0.001; CRR * =
96.8%, p = 0.001; TNF-a, > = 94.7, p = 0.001), so ran-
dom-effects model analysis was used. The results
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Figure 8. Funnel plots of abdominal pain relief
time (A), serum amylase recovery time (B), and
length of hospital stay (C)

showed that compared with the control group, the
observation group had better performance in the
levels of Thil (SMD =-2.471, 95% Cl: -3.633,-1.310,
p < 0.001; Figure 9 A), WBC (SMD = -1.304, 95% Cl:
-1.742, -0.866, p < 0.001; Figure 9 B), CRP (SMD =
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Figure 9. Forest plots comparing serum biochemical indicators and inflammatory factors after treatment
between the two groups: A — total bilirubin, B — white blood cell count
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Figure 10. Sensitivity analysis of tumor necrosis factor-a levels (D) after treatment

-2.963, 95% Cl: =3.915, -2.011, p < 0.001; Figure
9 (), and TNF-a. (SMD = —4.822, 95% Cl: —5.806,
-3.839), p < 0.001; Figure 9 D).

With logarithmic transformation using the ran-
dom-effects model, sensitivity analysis was per-
formed for Thil, WBC, CRP and TNF-a levels (Figures
10 A-D) by eliminating individual studies one by
one. The obtained p-value, /> value and SMD were
consistent with the original meta-analysis results
and showed no difference between the two results,
indicating that the meta-analysis results had good
stability.

Discussion

In the course of ABR persistent hypertension of
the biliopancreatic ampulla is the main cause of se-
vere ABP [27, 28]. Therefore, early relief of biliopan-
creatic duct obstruction is essential to treating ABP.
Such relief can prevent bile reflux into the pancreat-
ic duct, resulting in pancreatic secretion of trypsin,
activation of related inflammatory factors, multiple
organ function injury or even failure.

Although ERCP was first reported by William et al.
in 1968, and Classen and Demling in Germany and
Kawaia et al. in Japan performed the first EST in 1974,
it was not widely accepted until the advent of a new
generation of duodenoscopes [29-31]. ERCP is gen-
erally performed as follows: first, the endoscope is
passed through the upper gastrointestinal tract into
the duodenum; second, the catheter is retrogradely
inserted through the opening of the duodenal papilla
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to gain access to the common bile duct and to inject
a contrast agent into the biliary tract; third, biliary
obstruction is relieved by placing a stent, draining
bile, and removing stones. ERCP can be combined
with EST when necessary to relieve the hypertensive
state caused by ampullary obstruction. Since the
1970s, ERCP and EST have become the preferred min-
imally invasive interventional strategies for treating
diseases of the biliary and pancreatic systems [32,
33]. EST, as a combined minimally invasive therapy
based on ERCR plays a crucial role in the treatment
of choledocholithiasis, acute obstructive suppurative
cholangitis, and biliopancreatic ampullary sphincter
of Oddi dysfunction. EST not only provides a timely
and effective diagnosis and treatment for patients
with biliary obstruction or ABP but can also improve
the prognosis and avoid delay in secondary ERCP. Al-
though ERCP or ERCP combined with EST has good
clinical efficacy in the treatment of ABR it may lead
to complications such as bleeding, perforation, bile
duct infection, and postoperative pancreatitis during
diagnosis and treatment because of its invasiveness
and potential surgical risks. Studies have shown that
the incidence of post-ERCP complications was 9.8%,
and 0.4% in patients who died from complications
directly or indirectly due to ERCP [34]. Theoretically,
using ERCP to dredge the biliary tract can prevent
adverse events, and thus for patients with ABFR, ear-
ly ERCP has better efficacy than conservative treat-
ment. However, some RCTs have found that ERCP
does not provide such benefits, and there are still
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many controversies about the benefits of early ap-
plication of ERCP in the treatment of ABP [35-37].
Therefore, it is still important to explore the clinical
efficacy of ERCP or ERCP combined with EST in treat-
ing ABP in patients.

In previous literature, some studies compared
the effects between ERCP and the conventional ap-
proach. For instance, Shrestha et al. investigated
the outcome of early ERCP with the conventional
approach in ABP patients without acute cholangitis
[36]. They performed an online search of PubMed,
PubMed Central, Embase, Scopus, and Clinicaltrials.
gov databases for relevant studies published until
December 15, 2020, and found that early ERCP for
ABP without cholangitis was not superior to con-
servative treatment in terms of mortality, complica-
tions, and other adverse outcomes. Coutinho et al.
performed a systematic review of 10 RCTs evaluating
ERCP versus the conventional approach and reported
that early ERCP decreased the risk of local complica-
tions, shortened the time to pain relief and hospital
stay and was more cost-effective [35]. In 2011, De
Lisi et al. also performed a systemic review to evalu-
ate the performance, risk of complication, course of
pancreatitis, and hospital stay of EUS compared with
ERCP [38]. Based on their literature search and anal-
ysis for studies published from 1994 to 2010, they
reported that EUS-based treatment in ABP patients
was a safer and more effective strategy. Thus, the
role of ERCP compared to conventional management
has been controversial based on existing literature.

However, considering the advances in the treat-
ment of ABP existing literature on ERCP might be
considered limited because the studies investigat-
ed (1) did not involve treatment strategies based on
the latest clinical guidelines and the treatment used
might have been somehow outdated, (2) focused on
ABP without cholangitis or RCTs, (3) was performed
in early or urgent clinical settings, (4) considered
ERCP alone rather than in combination with oth-
er treatments such as EST, and (5) did not consider
common clinical observations that are usually made
even in less-resourced hospitals such as postop-
erative abdominal pain, time to intestinal exhaust,
serum biochemical parameters and inflammatory
factor levels, etc.; Therefore, to a certain extent, they
limit their conclusions to the wider population. Thus,
taking these limitations in the current literature into
consideration, in the present study, we systematically
assessed the clinical efficacy of ERCP in patients with
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ABP irrespective of cholangitis status, using the lat-
est publications of the past decade (January 2010 to
January 2022), and included studies with ERCP only
or ERCP with other combination treatment as well. In
total, 15 studies were included in this meta-analysis,
which avoided the disadvantages of the small sam-
ple size of single studies and low statistical power.
We quantitatively compared the effective rate, in-
cidence of complications, symptom relief, length of
hospital stay, serum biochemistry and inflammatory
factors between the observation and control groups.
Overall, our results indicated that ERCP or ERCP com-
bined with EST was superior to conservative treat-
ment in terms of treatment efficacy and incidence of
complications. In addition, ERCP combined with EST
was associated with a lesser extent of abdominal
pain, faster recovery time of exhaust and serum am-
ylase, and reduced length of hospital stay and levels
of Thbil, WBC, CRR and TNF-a. after treatment. Collec-
tively, ERCP had a positive role in guiding the clinical
diagnosis and treatment of ABP.

Despite the important observations of this me-
ta-analysis, there were still some limitations that
should be clarified. First, some of the studies includ-
ed were classified as low quality. Second, different
criteria for diagnosing the severity of ABP might have
existed in the included studies, and different timing
of ERCP intervention may have been performed.
Third, ERCP is usually performed on an outpatient
basis and post-procedurally it can lead to pancreati-
tis [39]. No post-ERCP follow-up was performed in
the included studies. Additionally, only some studies
assessed the advantages of ERCP in moderate and
severe ABP.

Conclusions

Our results showed that ERCP or ERCP combined
with EST was superior to conservative treatment
in clinical efficacy, relief of abdominal pain, recov-
ery time of intestinal exhaust and serum amylase,
length of hospital stay, and levels of Thil, WBC, CRPR,
and TNF-a for ABP. The findings of this study could
be used to help guide and standardize the diagnosis
and treatment for related diseases. However, consid-
ering the limitations of the current literature, more
high-quality RCTs with larger sample sizes, multiple
center settings, and rigorous designs are still need-
ed to confirm the clinical efficacy of ERCP in these
patients.
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