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Abstract

Gallstone disease is the common cause of acute pancreatitis. The role of early endoscopic retrograde
cholangiopancreatography (ERCP) in biliary pancreatitis without cholangitis is not well-established. Thus,
this study aims to compare the outcome of early ERCP with conservative management in patients with acute
biliary pancreatitis without acute cholangitis. An online search of PubMed, PubMed Central, Embase,
Scopus, and Clinicaltrials.gov databases was performed for relevant studies published till December 15,
2020. Statistical analysis was performed using RevMan v 5.4 (The Nordic Cochrane Centre, Cochrane
Collaboration, Copenhagen). Odds Ratio (OR) with a 95% confidence interval was used for outcome
estimation. Among 2700 studies from the database search, we included four studies in the final analysis.
Pooling of data showed no significant reduction in mortality (OR 0.59, 95% CI 0.32 to 1.09; p=0.09); overall
complications (OR 0.56, 95% CI 0.30 to 1.01; p=0.05); new-onset organ failure (OR 1.06, 95% CI 0.65 to 1.75;
p=0.81); pancreatic necrosis (OR 0.80, 95% CI 0.49 to 1.32; p=0.38); pancreatic pseudo-cyst (OR 0.44, 95% CI
0.16 to 1.24; p=0.12); ICU admission (OR 1.64, 95% CI 0.97 to 2.77; p=0.06); and pneumonia development
(OR 0.81, 95% CI 0.40 to 1.65; p=0.56) by urgent ERCP comparing with conventional approach for acute
biliary pancreatitis without cholangitis. Henceforth, early ERCP in acute biliary pancreatitis without
cholangitis did not reduce mortality, complications, and other adverse outcomes compared to the
conservative treatment.

Categories: Internal Medicine, Gastroenterology
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Introduction And Background

Acute pancreatitis (AP) is the most common pancreatic disease worldwide and one of the most common
gastrointestinal causes of hospital admission [1,2]. The most common cause of AP is gallstones [3]. Impacted
biliary stones and biliary sludge can cause reflux of pancreatic enzymes into the pancreas or cause transient
obstruction of the ampulla, leading to inflammation of the pancreas [4]. Possible complications of AP
include infection, pseudocyst, cholangitis, organ failure, etc. [5,6].

Conservative management for AP includes fluid replacement, pain control, input/output monitoring,
nutritional support via the enteral or parenteral route, and antibiotics in selected cases. Endoscopic
retrograde cholangiopancreatography (ERCP) is a therapeutic modality in several hepatobiliary diseases,
including patients with biliary AP. Several observational studies and clinical trials have been performed
comparing conservative management with ERCP in patients with biliary AP [7-12]. Relatively fewer studies
have been conducted focusing only on patients with biliary AP without concomitant cholangitis. A meta-
analysis conducted in 2008 found that early ERCP did not cause a significant reduction in the risk of overall
complications and mortality in cases of AP without cholangitis [15]. More studies have been published since,
with conflicting results [10,11]. The American Gastroenterological Association Institute Technical Review in
2018 recommended ERCP to be performed between 24-48 hours after the diagnosis of acute biliary
pancreatitis but did not specify the timing of ERCP in patients with acute pancreatitis without concomitant
cholangitis and recommends further studies on this topic [14].

While there is a universal agreement regarding an early ERCP within 24 hours in biliary AP complicated by
cholangitis, the utility of an early ERCP in AP without cholangitis remains unclear. This study thus aims to
compare the outcome of early ERCP with conservative management in patients with acute biliary
pancreatitis without acute cholangitis.

Review
Objectives

This study aims to determine the usefulness of early ERCP in the management of acute biliary pancreatitis
without concomitant cholangitis by comparing the outcomes reported in previous studies such as mortality,
local and systemic complications, and hospital stay between patients undergoing early ERCP (within 72
hours) to patients who were managed conservatively.

Methodology

This study was conducted using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines [15]. In addition, the study protocol was registered in the international prospective
register of systematic reviews (PROSPERO ID: CRD42021226022) [16].

Criteria for considering studies for this review
Types of Studies

In the initial review, we included all case studies (with five or more cases), cross-sectional studies, case-
control studies, cohort studies, and clinical trials focusing on patients with acute biliary pancreatitis without
concomitant cholangitis. We also included clinical trials in which the sequelae for cholangitis were given
separately.

Types of Participants

Patients with acute biliary pancreatitis without cholangitis who were managed with either early ERCP
(within 72 hours of presentation) or conservatively (e.g., no ERCP) were included in the study.

Types of Interventions

Patients diagnosed with acute biliary pancreatitis who underwent ERCP within 72 hours of presentation
were included in the intervention group. Those who were managed conservatively were included in the
control group.

Types of Outcome Measures
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Patient characteristics on ission were analyzed, including ics, clinical status, the severity of
pancreatitis, laboratory parameters, including serum bilirubin, serum aminotransferases, and alkaline
phosphatase. Mortality, local and systemic complications were also compared.

Outcomes

In-hospital mortality was the primary outcome of the study. Rates of local and systemic complications,
including new-onset organ failure, pneumonia, pancreatic necrosis and pseudocyst, and ICU admission,
were secondary outcomes of interest.

Search methods for identification of studies

An online search of PubMed, PubMed Central, Embase, Scopus, and Clinicaltrials.gov databases was
performed for studies published till December 15, 2020. Two reviewers independently performed searches
which were then combined. MeSH headings included “Cholangiopancreatography, Endoscopic Retrograde”,
“Pancreatitis”, “Pancreatitis, Acute Necrotizing”, and “Cholangitis”. Next, the title/abstract review followed
by the full-text review was performed independently by two reviewers using the Covidence service. A third
reviewer resolved conflicts in both steps. Finally, data extraction and review of bias were performed
following a full-text review.

Electronic searches

The detailed search strategy has been attached in Appendix 1.

Data collection and analysis

RevMan 5.4 software (The Nordic Cochrane Centre, Cochrane Collaboration, Copenhagen) was used to
analyze the data extracted from the selected studies. First, the heterogeneity among the studies was
determined using the I test. Then, a random/fixed-effect model was used based on heterogeneity to pool the
various studies appropriately.

Selection of studies

The qualitative analysis included all studies where the patient either underwent early ERCP or was managed
conservatively. Quantitative analysis included studies with intervention (early ERCP) and control groups.
Case studies with less than five cases, editorials, opinions, letters to the editor, animal studies, studies
published in other languages with no English translation were excluded.

Data extraction and management

The quality of the included studies was assessed vigorously.

Assessment of risk of bias in included studies

Cochrane risk of bias (ROB) was used for the assessment of bias in trials (Figure /) [17].
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FIGURE 1: Cochrane Risk of Bias (RoBs) of included studies

Four studies were included in the analysis [7,9-11].

Assessment of heterogeneity

The I test was used to assess heterogeneity using the Cochrane Handbook for Systematic Reviews of
Interventions [18].

Assessment of reporting biases

Reporting bias was checked by prefixed reporting of the outcome.

Data synthesis

Statistical analysis was performed using RevMan v 5.4. Odds Ratio (OR) with a 95% confidence interval was
used for outcome estimation. In addition, a random/fixed-effects model was used to pool data due as
appropriate based on heterogeneity.
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Study ID Particulars
Year
Study design

Total participants

Description

Sensitivity analysis

Sensitivity analysis was performed by analyzing the results of randomized controlled trials (RCTs) alone,

excluding retrospective studies.

Results

We identified 2700 studies after thorough database searching and removed 98 duplicates. Title and abstracts
of 2602 studies were screened. We excluded 2446 studies after the title and abstract review did not meet our

inclusion criteria, and assessed the full text of 149 studies. A total of 145 studies were excluded for definite
reasons (Figure 2). We included four studies in the final qualitative analysis (Table /) and quantitative
analysis. Basic study details are attached in Appendix 2.
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3 (n=149) 28 No control group
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— (h=4) 4 Editorial .
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4 Different intervention
3 l 3 Protocol
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L] synthesis (meta-analysis) 2 Full text article not found
(n=4) 2 Poster
L J 1 Case reports

FIGURE 2: PRISMA Flow diagram

n: number; ERCP:

Intervention group
2020
RCT

230

Comparator group

Early ERCP with sphincterotomy within 72 hours IV fluids, analgesics, enteral nutrition,
after symptom onset and 24 hours of hospital treatment of endocrine and exocrine

admission irrespective of presence of CBD stones; pancreatic insufficiency, and gastric tube as

no antibiotic prophylaxis

Population characteristics

Participants

17

Male (number/total) 66/117

Mean age (+ SD)
(years)

Cholestasis at
admission, n (%)

APACHE-II at

6913

3 (54%)

admission, median 11 (9-15)

(IQR)

C-reactive protein,
median (IQR) (mg/L)

Outcome

Mortality within si:
months
(number/total)

60 (13-166)

X
8117

Schepers NJ Major complication

etal. [10] within six months
(number/total)

New-onset organ

37/117

22/117

failure (numberi/total)

Cholangitis
(number/total)

Bacteremia
(number/total)

Pneumonia
(number/total)

Pancreatic
parenchymal
necrosis
(number/total)

Pancreatic
insufficiency
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2117

171117

9117

171117

9117

342

necessary; no antibiotic prophylaxis

113

60/113

71£12

67 (59%)

10 (8-13)

8 (11-104)

10/113

40/113

171113

11/113

25/113

10/113

18/113

3/113
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Neoptolemos
JPetal. [7]

Ori‘'aAet
al. [9]

(number/total)

Readmission for
gallstone-related
complication
(number/total)

Hospital stay (days,
median)

ICU admission
(number/total)

ICU stay (days,
median)

Year
Study design

Total participants

Description

141117

13 (9-24)

24117

6 (4-17)

1988
RCT
110

Urgent ERCP +/- ES within 72 hours of
presentation, a cephalosporin; IV fluids, oxygen,
and assisted ventilation as needed

Population characteristics

Participants
Male (number/total)
Outcome

Mortality
(number/total)

Overall complications

(number/total)

Pseudo-cyst
(number/total)

Duodenal obstruction

(number/total)

Ascites
(number/total)

Portal venous
thrombosis
(number/total)

Pleural effusion
(number/total)

Respiratory failure
(number/total)

Cardiovascular
failure (number/total)

Renal failure
(number/total)

DIC (number/total)

Cerebrovascular
accident
(number/total)

Year
Study design

Total participants

Description

53

25/59*

0/53

6/53

5/53

0/53

0/53

0/53

0/53

2/53

1/53

0/53

1/53

1/53

2007
RCT

102

ERCP +/- ES within 72 hours of onset,
ciprofloxacin and metronidazole prophylaxis

Population characteristics

Participants
Male (number/total)

Mean age (+ SD)
(years)

Distal bile duct
diameter (+ SD)
(mm)

Total serum bilirubin
(+ SD) (mg/dL)

APACHE Il score (+
sD)

Predicted mild
attacks
(number/total)

Predicted severe
attacks
(number/total)

Outcome
Mortality within three

months
(number/total)

Organ failure (newly
developed)
(number/total)

Pseudo-cyst

51

16/51

49.9+17.4

10.742

3.16+2.1

4.6+2

34/51

17/51

3/51

5/51

24/113

4 (10-26)

13/113

8 (4-35)

A cephalosporin; IV fluids, oxygen, assisted
ventilation as needed

57

27/62%

5/57

19/57

12/57

1/57

1/57

1/57

4/57

7157

5/57

2/57

1/57

1/57

ciprofloxacin and metronidazole prophylaxis;
IV fluids, analgesia, oxygen, and nasogastric
intubation as needed

51

13/51

44177

10.7£2.4

4£3.3

4£3.2

30/51

21/51

1/51

6/51

40f13
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(number/total) 7151 9/51
Renal failure
2/51 0/51
(number/total)
lation fail
Coagulation failure 2151 151
(number/total)
Cardiovascular
1/51 0/51
failure (number/total)
Infe
nfected necrosis 2151 2151
(number/total)
A
cute pseudocyst 151 151
(number/total)
Perforated
gallbladder/empyema  3/51 2/51
(number/total)
Year 2009
Study design Non-randomized trial

Total participants

Description

153

ERCP within 72 hours of onset

Population characteristics

Participants
Male (number/total)

Mean age (+ SD)
(years) (patients with
cholestasis)

Mean age (+ SD)
(years) (patients
without cholestasis)

Total serum bilirubin
(+ SD) (mg/dL)
(patients with
cholestasis)

Total serum bilirubin
(+ SD) (mg/dL)
(patients without
cholestasis)
vanSantvoort Outcome
HCetal. [11]
Mortality within three
months
(number/total)

Overall complications
(number/total)

Pancreatic necrosis
(number/total)

Infected pancreatic
necrosis
(number/total)

Bacteremia
(number/total)

Infected ascites
(number/total)

Pneumonia
(number/total)

New onset organ
failure (number/total)

Bowel ischemia
(number/total)

ICU admission
(number/total)

81

34/81

64.1£15.7

62.9+15.6

40+£27

46+28

7/81

26/81

18/81

9/81

13/81

1/81

7181

12/81

2/81

21/81

No ERCP or ERCP later than 72 hours of
onset

38/72

66.3+13.3

65.9+15.5

13£05

12/72

33/72

2172

10/72

12/72

2/72

8/72

12/72

1172

15/72

TABLE 1: Qualitative summary
RCT: randomized controlled trial; ERCP:

CBD: common bile duct; IV: intravenous; SD: standard

deviation; n: number; APACHE: acute physiology and chronic health IQR: i range; mg: i L: liters; ICU: intensive care unit;
ES: i ; DIC: di i dL: deciliters
*Also includes patients with acute itis, data for only itis patients not available

Qualitative summary

A qualitative summary of included papers is presented in Table /.

Quantitative analysis

Total four studies meeting criteria were selected for quantitative synthesis.

Mortality

There was no significant difference between the two groups when comparing the mortality (in 3-6 months)
of urgent ERCP with a conventional approach for acute biliary pancreatitis without cholangitis. However,
there was slight lesser mortality among the ERCP group (OR 0.59, 95% CI 0.32 to 1.09; p=0.09; n= 595; 1> =
26%) (Figure 3).
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UrgentERCP  Conservative treatment 0dds Ratio 0dds Ratio
Study or Subgroup Events _Total __Events Total Weight M.H, Fixed, 95% CI . 5% C1
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Schepers NJ etal. 2020 2) 8 117 10 13 347%  076(0.29,1.99)
vanSantvoort HC etal. 2008 (3) 78 12 72 425%  047(018,1.28)

“Total (95% CI) 302 203 1000%  0.50[0.32,1.09]

Total events 18
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(1) Mortalty within 3 months of attack

(2) Mortalty within 6 months

(3) Mortalty up to 90 days after admission

FIGURE 3: Forest plot comparing mortality outcome across urgent

ERCP and conventional approach for acute biliary pancreatitis without
cholangitis

ERCP:
degrees of freedom

M-H: Mantel-Haenszel; Cl: confidence interval; df:

Four studies reported the mortality outcomes [7,9-11].

Sensitivity analysis was carried out by excluding a non-randomized controlled trial (vanSantvoort HC et al.),
a study carried before 2000, and using a random-effect model showed no significant changes in the result
(Appendix 3-5).

Overall major complications

Three papers reported overall complications in their study. Pancreatic necrosis, new-onset persistent organ
failure, bacteremia, cholangitis, pneumonia, or pancreatic insufficiency were considered as major
complications. Pooling the data using fixed-effect model showed reduced major complications among urgent
ERCP group comparing with conventional approach for acute biliary pancreatitis without cholangitis (OR
0.60, 95% CI 0.41 to 0.88; p=0.010; n= 493; 12 = 53%) (Figure 4). Considering moderate heterogeneity and re-
running the analysis using random-effect model could not reach level of significance (OR 0.56, 95% CI 0.30
to 1.01; p=0.05; 12 = 53%) (Appendix 6). Similarly, performing sensitivity analysis by excluding studies before
2000 and excluding non-randomized controlled trials also did not reach statistical significance across the
two groups (Appendix 7, 8).

Urgent ERCP  Conservative treatment

0dds Ratio

Study or Subgroup Events _Total Total Weight M.H,Fixed, 95% CI M.H, Fixed, 95% CI

Neoptolemos JP et al. 1988 (1) 6 53 19 57 240%  0260008,0.70] ——

Schepers NJ et l. 2020 () 7 a7 4w 13 41.0%  084(0.49,1.46) e

vanSantvoonHC etal 2003@) 26 81 3 72 350%  055[0.29,1.08) —

Total (95% CI) 251 242 1000%  0.60[041,0.88] >

Totalevents 69 9

Heterogeneity: Ch"= 4.26, df= 2 (°= 0.12); F= 53% ——
bor i T 100

Test for overall efect; Z= 250 (P = 0.010) UrgentERCP  Consenvatie eatment

Eoginotes:

(1) Overall complications
(2) Major complication within 6 months
(3) Overall complications

FIGURE 4: Forest plot comparing the occurrence of complications
across urgent ERCP and conventional approach for acute biliary
pancreatitis without cholangitis

ERCP:
degrees of freedom

M-H: Mantel-Haenszel; CI: Confidence interval; df:

Three studies reported the complications [7,10,11].

New-onset organ failure

Pooling the data using the fixed-effect model for new-onset organ failure among urgent ERCP group
compared with a conventional approach for acute biliary pancreatitis without cholangitis showed no
significant differences across two groups (OR 1.06, 95% CI 0.65 to 1.75; p=0.81; 12 = 0%) (Figure 5). In
addition, subgroup analysis taking specific organ failure and sensitivity analysis carried out by excluding
vanSantvoort HC et al. showed no significant changes (Appendix 9, 10).

UrgentERCP  Conservative treatment Odds Ratio

Study or Subgrou Events Total ___Events Total Weight M.H, Fixed, 95% CI
On'aAetal. 2007 5 51 [ 51 17.9%  082(0.23,2.86]
Schepers NJ etal. 2020 2 17 17 113 464%  1.31(065,2562)
vanSantvoort HC et al. 2009 12 8 12 72 357%  087(036,2.08
Total (95% CI) 249 236 100.0%  1.06[065,1.75]

Total events kL) £

Heterogensity: Chi*= 072, =070, F=0% o
Testfor overall effect Z= 0.24 (P=0.81)

05
UrgentERCP  Consenvative treatment

FIGURE 5: Forest plot comparing the occurrence of new-onset organ
failure across urgent ERCP and conventional approach for acute biliary
pancreatitis without cholangitis

ERCP:
degrees of freedom

M-H: Mantel-Haenszel; Cl: confidence interval; df:

Three studies reported new-onset organ failure [9-11].

Pancreatic necrosis

Pooling the data using the fixed-effect model for pancreatic necrosis among urgent ERCP group compared
with the conventional approach for acute biliary pancreatitis without cholangitis showed no significant
differences across the two groups (OR 0.80, 95% CI 0.49 to 1.32; p=0.38; 12 = 0%) (Figure 6). In addition, a
sensitivity analysis excluding vanSantvoort HC et al. also showed no significant changes (Appendix 11).
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UrgentERCP  Conservative treatment 0dds Ratio
Study or Subgrou Events Total _Events Total Weight M.H, Fixed, 95% CI
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FIGURE 6: Forest plot comparing the occurrence of pancreatic necrosis
across urgent ERCP and conventional approach for acute biliary
pancreatitis without cholangitis

ERCP: Il M-H: Mantel-Haenszel; Cl: confidence interval; df:
degrees of freedom

Three studies reported pancreatic necrosis [9-11].

Pancreatic pseudo-cyst

Pooling the data using the fixed-effect model for pancreatic pseudo-cyst among urgent ERCP group
compared with the conventional approach for acute biliary pancreatitis without cholangitis showed no
significant differences across two groups (OR 0.44, 95% CI 0.16 to 1.24; p=0.12; 12 = 0%) (Appendix 12).

ICU admission

Pooling the data using the fixed-effect model for ICU admission rate among urgent ERCP group compared
with the conventional approach for acute biliary pancreatitis without cholangitis showed a slightly higher
chance of admission in the ERCP group but did not reach statistical significance (OR 1.64, 95% CI 0.97 to
2.77; p=0.06; 12 = 0%) (Appendix 13).

Pneumonia development

Pooling the data using the fixed-effect model for having pneumonia among the urgent ERCP group compared
with the conventional approach for acute biliary pancreatitis without cholangitis showed no significant
differences across the groups (OR 0.81, 95% CI 0.40 to 1.65; p=0.56; 12 = 0%) (Appendix 14).

Discussion

The study's significant findings were no differences in mortality, ICU admission, complications like
pancreatic necrosis, i and t organ failure among patients with
biliary pancreatitis without cholangitis with early ERCP compared to the control group. Although early ERCP
was beneficial in reducing major complications while running the fixed-effect model, the same result was
not replicated in the random effect model. The role of endoscopic retrograde cholangiopancreatography
(ERCP) in the management of acute biliary pancreatitis with cholangitis is well established as per the
European and American society of gastroenterology guidelines [19,20]. However, the current
recommendation is to avoid ERCP in the absence of cholangitis and ongoing biliary obstruction as per both
societies [19,20]. Although prior meta-analyses were conducted to evaluate the role of ERCP in acute biliary
pancreatitis without cholangitis, most of the trials included in the analysis had a small sample size, a small
number of patients with severe pancreatitis, delay in initiation of ERCP, non-gallstone etiologies, the
inclusion of trials with cases of cholangitis and no proper data separating the outcome of those with and
without cholangitis [7,8,13]. Thus, we d d a met: lysis including the results of Schepers et al.’s
randomized controlled trial, the largest ERCP trial, including patients with severe gallstone pancreatitis.

In Schepers et al.'s study, ERCP was done earlier than previous trials, and sphincterotomy was done
universally in all patients [10].

‘We found no difference in mortality among the two groups receiving conservative management and
endoscopic retrograde cholangi hy for of acute biliary pancreatitis without
cholangitis. This finding was similar to Petrov et al.'s and Moretti et al.’s finding of no difference in
mortality in patients with acute biliary pancreatitis without cholangitis [13,21]. Also, we found a reduction
in major complications in patients with biliary pancreatitis without cholangitis undergoing ERCP compared
to those receiving conservative management using the fixed-effect model. However, the result showed no
significance with the random effect model considering the heterogeneity. Moretti et al. and Van Santvoot HR
et al. found a decreased risk of pancreatitis-related complications for patients with predicted severe
pancreatitis and severe acute biliary pancreatitis with cholestasis, respectively. However, Petrov et al. found
no difference in complications among patients who underwent ERCP compared to conservative management
[11,13,21]. Moretti et al. reported no difference in complications in mild acute biliary pancreatitis cases
without cholangitis in the two groups [21]. Scheper et al. found no increased risk of respiratory
complications with ERCP, as seen in previous trials [10].

Similarly, we found no difference in pneumonia among patients receiving conservative management and
patients who underwent ERCP. One of the concerns with early ERCP for managing acute biliary pancreatitis
without cholangitis is that ERCP has various complications and our findings of somehow decreased major
complications are significant. However, we found no difference in local complications of pancreatitis like
pancreatic pseudocyst and necrosis among patients receiving conservative treatment and early ERCP.
Another interesting finding seen in Schepers’s and Folsch’s trials is the increased risk of cholangitis in
patients undergoing conventional therapy than those undergoing early ERCP [8,10].

A comprehensive literature search was performed with a qualitative assessment of the included studies in
our meta-analysis. Our meta-analysis explored the role of early ERCP in biliary pancreatitis without
cholangitis, a condition in which an effective treatment modality is still evasive. The latest and largest
randomized controlled trial results by Schepers et al. were included in our updated analysis [10]. The
findings of our study have important implications for clinical practice because no beneficial role of early
ERCP was properly established in acute biliary pancreatitis without cholangitis. However, our study has
several limitations. Most of the trials included a low number of patients with severe pancreatitis. In addition,
the timing to ERCP was variable among the various trials, variable definition of cholangitis in different
included trials, and inclusion of various types of patients with varying severity of pancreatitis, and the
presence or absence of cholestasis lead to signifi biological ity. In addition, it is hard to
ascertain concomitant cholangitis only based on the Charcot triad because gall stone pancreatitis can also
cause fever, and cholangitis may sometimes develop in the absence of fever and jaundice [11]. So, some
trials might have included patients with concomitant cholangitis.

Conclusions

Based on our meta-analysis taking patients with acute biliary pancreatitis without cholangitis, there is no
benefit of early ERCP. Early ERCP in acute biliary pancreatitis without cholangitis did not reduce mortality,
complications, and other adverse outcomes compared to the conservative treatment.

Appendices
Appendix 1

Electronic Search Details: Embase

Search: (‘urgent ercp’ OR (urgent AND (‘ercp'/exp OR ercp)) OR ‘endoscopic retrograde cholangio-
pancreatography’ OR (endoscopic AND retrograde AND ‘cholangio pancreatography’)) AND (‘acute biliary
pancreatitis without cholangitis’ OR (acute AND biliary AND ('pancreatitis’/exp OR pancreatitis) AND
without AND (‘cholangitis'/exp OR cholangitis)))
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Link:
https://www.embase. d ch, /history.7/page.1/25.items/orderby.date/source.

Total hits: 34

Electronic Search Details: PubMed

Search: (Urgent ERCP or (Endoscopic retrograde cholangio-pancreatography)) AND (Acute biliary
pancreatitis without cholangitis)

Link: https://pubmed.ncbi.nlm.nih.gov/?term=%28Urgent+ERCP+or+%28Endoscopic+retrograde+cholangio-
pancreatography%29%29+AND+%28Acute-+biliary+pancreatitis+without+cholangitis %29 &sort=date

Total hits: 322

Electronic Search Details: PubMed Central

Search: (Urgent ERCP or (Endoscopic retrograde cholangio-pancreatography)) AND (Acute biliary
pancreatitis without cholangitis)

Link: https://www.ncbi.nlm.nih.gov/pme/?term=(Urgent+ERCP+or+(Endoscopic+retrograde+cholangio-
pancreatography))+AND+(Acute+biliary+pancreatitis+without+cholangitis)

Total hits: 2296

Electronic Search Details: Cochrane Library

Search: Urgent ERCP or Endoscopic Retrograde cholangio-pancreatography in All Text AND Acute biliary
pancreatitis without cholangitis or Acute biliary pancreatitis in All Text

Link: https://www.cochranelibrary.com/advanced-search

Total hits: 14

Electronic Search Details: Scopus

Search: (Urgent ERCP or (Endoscopic retrograde cholangio-pancreatography)) AND (Acute biliary
pancreatitis without cholangitis)

Link: https://www.scopus.com/results/results.uri?

numberOfFields=0&src=s &clickedLink di itSaveSearch=&origin=sear i horTab=&affiliationTab=&advancedTab=&scint=18&menu=search&tablin=&se
pancreatography?%29%29+AND+%28Acute-+biliary+pancreatitis+without+cholangitis %29 &field1=TITLE_ABS_KEY &dateType=Publication_Date_Type&yearFrom=Before+
pancreatography?%29%29+AND+%28Acute+biliary+pancreatitis+without+cholangitis %29 &st2=&sot=b &sdt=b &sl=134&s=TITLE-
ABS-KEY%28%28Urgent+ERCP+or+%28Endoscopic+retrograde+cholangio-
pancreatography%29%29+AND+%28Acute-+biliary+pancreatitis+without+cholangitis %29%29 &sid=98b53e3b530215da51c640cd717903d4 &searchld=98b53e3b530215da5 1
f&originationType=b&ir=

Appendix 2
Basic Study Details

The basic details of included studies is presented in Table 2.
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Study ID

Schepers NJ
etal.[10]

Neoptolemos
JPetal. [7]

Ori'aA et
al. [9]

vanSantvoort
HCetal. [11]

Inclusion criteria Exclusion criteria

Acute pancreatitis Cholangitis

High risk of developing severe disease (APACHE Il Pancreatitis due to other causes such as alcohol abuse (more than
score 28 OR Modified Glasgow score 23 OR C- four units per day), ic causes (hypertri or
reactive protein > 150 mg/L hypercalcemia), medication, trauma, etc.

High probability of a biliary etiology Previous pancreatic sphincterotomy or needle knife pre cut

Ability to perform ERCP within 24 hours after
presentation to the emergency department and no Chronic pancreatitis
more than 72 hours after symptom onset

In case of a previous episode of necrotizing INR that cannot be corrected to less than 1.5 with clotting factors or
pancreatitis, patient should be fully recovered FFP
Age 218 years Pregnancy

Written informed consent

Patients admitted with a diagnosis of acute
" Pregnancy
pancreatitis
Age < 18 years
History of chronic alcoholism or acute alcohol intake

Identifiable secondary cause for the attack of acute pancreatitis,
such as drugs, hyperlipidemia, trauma, or surgery

Patients with a distal main bile duct diameter

. o Serious comorbid conditions that precluded ERCP
measuring>=8 mm on admission US

Patients with total serum bilirubin>=1.20 mg/dL Age <18 years
Pregnancy
Acute cholangitis

Inability to perform endoscopy within 72 hours after onset of the
attack

Al patients from PROPATRIA diagnosed with acute
biliary pancreatitis within 72 hours after onset of Other causes of acute pancreatitis (e.g., alcohol abuse)
symptoms

Signs of chronic pancreatitis (history and CT)

Patients with potential cholangitis (serum bilirubin level>1.2 mg/dL
and/or dilated CBD on ultrasound or CT and temperature>38.5°C)

TABLE 2: Basic details of included studies

APACHE: acute physiology and chronic health ion; ERCP: INR: i ized ratio;
FFP: fresh frozen plasma; PROPATRIA: probiotics in pancreatitis tril; CT: computed tomography; CBD: common bile duct

An additional analysis was carried out on the following parameters:

Mortality (Appendices 3-5)

o

. Overall major complications (Appendices 6-8)

w

. New-onset organ failure (Appendices 9, 10)

t

Pancreatic necrosis (Appendix 11)

o

Pancreatic pseudo-cyst (Appendix 12)

o

. ICU admission (Appendix 13)

-

. Pneumonia development (Appendix 14)

Appendix 3

Sensitivity analysis considering mild heterogeneity and re-running the analysis using random-effect model
showed no significant difference across two groups (OR 0.63, 95% CI 0.27 to 1.44; 12 = 26%) (Figure 7).

UrgentERCP ~ Conservative treatment 0dds Ratio 0dds Ratio

Study or Subgroup Events _Total __Events Total Weight M.H, Random, 95% CI M.H, Rands o
Neoptolemos JP etal. 1988 () 7.4% 0.09(0.00,165) ]

On‘aAetal. 2007 (1) 3 s 1 s1 114%  313(0.31,3109)

Schepers NJ etal. 2020 2) 8 17 10 13 411% 0.760.29,1.99)

vanSantvoort HC etal. 2009 (3) 7w 12 72 40.0% 0.47[0.18,1.28)

Total (95% CI) 302 203 1000%  063[027,1.44]

Total events 18 2

Homgenet Tt~ 010;00= 407, d(=3 (=020 = 26% T o & o
estior overall effect Z=1.10 (P = 0.27) Urgent ERCP  Consenvative treatment

Footnotes
(Dot witin3 monts of stack

(2) Mortality within 6 m

5 ortalty up 0 80 8 e agmission

FIGURE 7: Forest plot comparing mortality outcome across urgent
ERCP and conventional approach for acute biliary pancreatitis without
cholangitis using a random-effect model

ERCP: M-H: Mantel-Haenszel; Cl: confidence interval; df:
degrees of freedom

Four studies reported the mortality outcomes [7,9-11].

Appendix 4

Similarly, sensitivity analysis carried out by excluding non-randomized controlled trial (vanSantvoort HC et

al.) also showed no significant changes (OR 0.73, 95% CI 0.16 to 3.26; n= 442; 12 = 45%) (Figure 8).
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UrgentERCP  Conservativereatment ot Rato ot Rato

Study or Subgroup Events _ Total Events. Total _Weight _M-H, Random, 95% CI M-H, Random, 95% CI
Neoptolemos JP et al. 1988 0 53 5 57 191% 0.09(0.00,166] =

On'aAetal. 2007 (1) 3 51 1 51 26.4% 313(0.31,31.09) T
Schepers NJ etal. 2020 (2) 8 "7 10 113 54.5% 0.76(0.29,1.99) —-—
vanSantvoort HC etal. 2009 (3) 7 81 12 72 00% 0.47(0.18,1.29)

Total (95% CI) 21 221 100.0% 0.73[0.16,3.26] ———

Taalavnts u "

Heterogeneity. Tau®= 0.82; Chi*= 3,61, df= 2 (P = 0.16); F= 45% o o T
Testorovra afect =041 (P=059) Ulsemrce Cansenneestment
Eootnges

(1) Mortality within 3 months of attack
(2) Mortality within 6 months.
(3) Mortality up to 90 days after admission

FIGURE 8: Forest plot comparing mortality outcome across urgent
ERCP and conventional approach for acute biliary pancreatitis without

cholangitis luding non-randomized controlled trial (vanSantvoort HC
etal.)
ERCP:

M-H: Mantel-Haenszel; Cl: confidence interval; df:
degrees of freedom

Three studies included in the forest plot are [7,9,10]

Appendix 5

Additionally, re-running analysis by excluding older studies before 2000 (Neoptolemos JP et al.) also could

not show significant changes across two groups (OR 0.70, 95% CI 0.34 to 1.45; 12 = 11%) (Figure 9).

UrgentERCP  Conservative treatment Odds Ratio Odds Ratio
Study or Subgroup Events _ Total Total Weight M-H, Randc % CI. M-H, Random, 95% CI
Neoptolemos JP et al. 1988 0 53 5 57 0.0% 0.09 (0.00, 1.65]
OnaAetal. 2007 (1) 3 51 1 51 96% 3.13(0.31,31.09 T
Schepers NJ etal. 2020 (2) 8 117 10 13 462% 0.76(0.29,1.99] — -
vanSantvoort HC etal. 2009 (3) 7 81 12 72 443% 0.47(0.18,1.28) ——
Total (95% CI) 249 236 100.0% 0.70 [0.34,1.45) -
Tolal svents g bl
e E S
=095 (= UrgentERCP Consenative reatment
Eootnotes
(1) Mortality within 3 months of attack
(2) Mortality within 6 months.
(3) Mortality up to 90 days after admission
FIGURE 9: Forest plot paring mortality ot across urgent

ERCP and conventional approach for acute biliary pancreatitis without
cholangitis excluding studies before 2000 (Neoptolemos JP et al. 1988)

ERCP:
degrees of freedom

; M-H: Mantel-Haenszel; CI: confidence interval; df:

Three studies included in the Forest plot are [9-11].

Appendix 6

Considering moderate heterogeneity and re-running the analysis using random effect model could not reach

level of significance (OR 0.56, 95% CI 0.30 to 1.01; p=0.05; 12 = 53%) (Figure 10).

UrgentERCP  Conservative treatment Odds Ratio 0uds Ratio

Study or Subgroup. Events _Total otal_Weight_M.H, Random, 95% CI MH, Random, 9

Neoplolemos JP etal. 1988 (1) 5 5 19 57 226%  026(009,070]

Schepers NJ et al. 2020 (2) 717 40 13 414% 0.84[0.49,1.46] -

VanSanoort HC etal. 2008 (3) % 8 33 72 360%  056(029,1.08] —

Total (95% CI) 251 242 100.0% 0.56[030,1.01] -

Total events 69 2

Heterogeneity. Tau®= 0.15; Chi* = 4.26, df=2 (P = 0.12); F= 53% to ) 10 100
Test for overalleffect 2=1.02 (= 0.05) Urgent ERCP Consenvive reatment
Eootnotes

(1) Overall complications.
(2)Major complication within 6 months
(3) Overall complications.

FIGURE 10: Forest plot comparing the occurrence of complications
across urgent ERCP and conventional approach for acute biliary
pancreatitis without cholangitis using a random-effect model

ERCP:
degrees of freedom

M-H: Mantel-Haenszel; Cl: confidence interval; df:

Three studies reported the complications [7,10,11]

Appendix 7

Additionally, re-running analysis by excluding older studies before 2000 (Neoptolemos JP et al.) also could
not show significant changes across two groups (OR 0.71, 95% CI 0.47 to 1.09; 12 = 0%) (Figure 11).

UrgentERCP  Conservative treatment 0dds Ratio 0dds Ratio

Study or Subgroup Events _Total Total_Weight_M.H, Random, 95% CI M.H, Random, 95% CI
Neoplolemos JP etal. 1363 (1) 5 53 19 5 00%  026(008,070)

Schepers NJ etal. 2020 ) 7 a0 113 500%  084(049,1.46) -

vanSantoortHC etal. 2008() 26 81 3 72 810% 056028108 .

Total (95% CI) 198 185 100.0% 0.71[0.47,1.09] *

Total events ) 7

Heterogeneity: Tau"= 0.00; ChF= 0.89,df= 1 (P= 0.34), F= 0% T 5
Testfor overall effect Z= 1.58 (°= 0.11) UlgentERCP ' Consenatve reatment
Eootngles

(1) Overall complications.
(2)Major complication within 6 montns
(3) Overall complications.

FIGURE 11: Forest plot comparing the occurrence of complications
across urgent ERCP and conventional approach for acute biliary
pancreatitis without cholangitis excluding studies before 2000
(Neoptolemos JP et al. 1988)

ERCP:
degrees of freedom

M-H: Mantel-Haenszel; Cl: confidence interval; df:

Three studies reported the complications [7,10,11].

Appendix 8

Similarly, sensitivity analysis carried out by excluding non-randomized controlled trials (vanSantvoort HC et
al.) also showed no significant changes (OR 0.50, 95% CI 0.16 to 1.61; 12 = 76%) (Figure 12).
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UrgentERCP  Conservative treatment 0dds Ratio

Study or Subgrou Events _Total __Events Total_Weight . 95% Cl
Neoptolemos JP etal. 1988 (1) 5 53 19 57 434%  026(009,070]

Sohepers NJ etal. 2020 () 17 a0 113 566%  084(049,145]

VanSantvoort HC et al. 2008 (3) % 8 3 72 00% 0560029108

Total (95% CI) 170 170 100.0% 0.50(0.16,1.61] ——

Total events

Heterogeneity: Tau"= 0.5¢; Ch" = 4.15, et ®=004;F= 0% T o
Testfor overalleffect 2=1.16 (°= 0.25) UrgentERCP ' Cansenvative treatment
Eootnotes

(1) Overall complications.
(2)Major complication within 6 montns
(3) Overall complications.

FIGURE 12: Forest plot comparing the occurrence of complications
across urgent ERCP and conventional approach for acute biliary
pancreatitis without cholangitis excluding non-randomized controlled
trial (vanSantvoort HC et al.)

ERCP: M-H: Mantel-Haenszel; Cl: confidence interval; df:
degrees of freedom

Three studies reported the complications [7,10,11].

Appendix 9

Sensitivity analysis for outcome new-onset organ failure carried out by excluding non-randomized
controlled trial (vanSantvoort HC et al.) also showed no significant changes (OR 1.17, 95% CI 0.64 to 2.14; 12
= 0%) (Figure 13).

UrgentERCP  Conservative treatment Odds Ratio 0dds Ratio

Study or Subgroup Events Total __Events Total_Weight M.H, Fixed, 95% CI

On'aAetal. 2007 5 5 O 51 278% 0820023280 ——————* | ———
Schepers NJ et al, 2020 2 17 17 13 722%  1.31065,2.62 —1
vanSantvoort HC et al. 2008 12 8 12 72 00% 087[036,208

Total (95% C) 168 164 100.0%  117(0.64,2.14) e

Total events 7 3

Heterogeneity. Chi*= 0.42, df=1 (P = 0.52), F= 0% el o5 3 +
Testiororeral sfleck 2= 0516 =050 UrgentERCP - Consenvative trestment

FIGURE 13: Forest plot comparing the occurrence of new-onset organ
failure across urgent ERCP and conventional approach for acute biliary
pancreatitis without cholangitis excluding non-randomized controlled
trial (vanSantvoort HC et al.)

ERCP: i M-H: Mantel-Haenszel; CI: confidence interval; df:
degrees of freedom

Three studies reported the new-onset organ failure [9-11].

Appendix 10

Carrying analysis using random effect model for specific organ failure could not reach significant differences
among two groups for respiratory failure (OR 0.55, 95% CI 0.23 to 1.35; 12 = 0%), renal failure (OR 1.04, 95%
CI 0.04 to 24.41; 12 = 53%), and circulatory failure (OR 0.60, 95% CI 0.04 to 8.22; 12 = 47%) (Figure 14).

Urgent ERCP Conservative treatment s Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M.H. Ramm 9smcl MH, Random, 95% CI
811 Respiratory failure
Neoptolernos JP etal. 1988 2 8 7 57 223%  028(0.06,141) —
owaAetal 2007 E) 9 51 454%  074(025,217) ——
Subtotal ws-a ) 104 108 67.7% 0.55[0.23,1.35] -

Total eve

Folergeney: Tae= 0. wonren w df=1(P=032; ™

Testfor overall effect: Z= 1.30 (° = 0.19)

8.1.2 Renal failure

Neoptoleros JP etal. 1988 0 8 2 57 67% 021001442
owaAetal 2007 2 s 0 51 67%  520(0.24,111.09)

Subotal (95% CI) 104 108 134%  1.04[004,2441)

Total events

Helerogeneity: Taw = 2.75; cmr-ua df=1(P=0.14) F= 53%
Test for overall effect: 2= 0.02 (P = 0.98)

8.3 Circulatory failure

Neoptolemos JP etal. 1988 183 5 57 128% 020002177

oraAetal. 2007 () 0 51 60% 30500127668

Sublotal (95% CI) 104 108 189%  050[0.04,822]

Total events

Heterageneity: Taur= 1.75; Chi= 1 sg a1 P01 75

Test for overal effect: 2= 0.38 (P = 0.70)

“Total (95% CI) 312 324 100.0% 0.580.26, 1.28] -

Total events

Helerageneity: Tau= 0.07; Chi'= 532, df= 5 (P = 0.38), F= 6% T e
Testior overal ofect. 2=1.35 Urgent ERCP - Consenvative tieatment
Test for subaroup diferences: ChF= 0.14, dr= 2 (P= 0.93). = 0%

FIGURE 14: Forest plot showing subgroup analysis on occurrence of
specific organ failure across urgent ERCP and conventional approach
for acute biliary pancreatitis without cholangitis

ERCP: M-H: Mantel-Haenszel; Cl: confidence interval; df:
degrees of freedom

Two studies reported specific organ failure [7.9].

Appendix 11

Sensitivity analysis for outcome pancreatic necrosis carried out by excluding non-randomized controlled
trial (vanSantvoort HC et al.) also showed no significant changes (OR 0.91, 95% CI 0.46 to 1.79; 12 = 0%)
(Figure 15).
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UrgentERCP  Conservative treatment Odds Ratio 0dds Ratio
Events jeight_M.H, Fixed, 95% CI M.H, Fixed, 95% CI.

On'aAetal. 2007 (1) 2 s 2 51 109%  1.00(0.14,7.39]

Schepers NJ etal. 2020 717 18 113 891%  0.90[0.44,1.84

vanSantvoort HC etal. 2009 RE) 2 72 00% 069033144

Total (95% CI) 168 164 100.0%  0.91(0.46,1.79)

Total events 19 20

Heterogeneity: ChF*= 0.01, 0.92),F=0% T

Testfor overall effect Z= 0.28 78)

o1 1 10 100
UrgentERCP Consenvative treatment

Egotnotes
(1 Infected necrosis

FIGURE 15: Forest plot comparing the occurrence of pancreatic
necrosis across urgent ERCP and conventional approach for acute
biliary pancreatitis without cholangitis excluding non-randomized
controlled trial (vanSantvoort HC et al.)

ERCP:
degrees of freedom

M-H: Mantel-Haenszel; CI: confidence interval; df:

Three studies reported the pancreatic necrosis [9-11].

Appendix 12

Pooling the data using the fixed-effect model for pancreatic pseudo-cyst among urgent ERCP group
comparing with the conventional approach for acute biliary pancreatitis without cholangitis showed no
significant differences across two groups (OR 0.44, 95% CI 0.16 to 1.24; p=0.12; 12 = 0%) (Figure 16).

Urgent ERCP  Conservative treatment 0dds Rati Odds Ratio
Study or Subgrou Events Total _Events Total_Weight ixe 1 M, Fixed, 95% CI.
Neoptolemos JP etal. 1388 5 5 12 57 914%  039(013,1.20) ——
omaAetal. 2007 (1) 18 1 51 86% 100(0.06,1643) —

Total (95% CI) 104 108 100.0%  0.44[0.16,1.24) ——
Total events 6 3

Heterogeneity. Chi'= 0.37, df= 1 (P = 0.54); F= 0% bor

Testfor overall eflect Z= 1.55 (P=0.12)

—_—
01 10 100
UrgentERCP  Consenvative treatment

Eootnotes.
(1) Acute pseudocyst

FIGURE 16: Forest plot comparing the occurrence of pancreatic
pseudo-cyst across urgent ERCP and conventional approach for acute
biliary pancreatitis without cholangitis

ERCP:
degrees of freedom

M-H: Mantel-Haenszel; Cl: confidence interval; df:

Two studies reported pancreatic pseudo-cyst [7,9].

Appendix 13

Pooling the data using the fixed-effect model for ICU admission rate among urgent ERCP group comparing
with the conventional approach for acute biliary pancreatitis without cholangitis showed a slightly higher
chance of admission in the ERCP group but did not reach statistical significance (OR 1.64, 95% CI 0.97 to
2.77; p=0.06; 12 = 0%) (Figure 17).

UrgentERCP  Conservative treatment Odds Ratio

Odds Ratio

Study or Subgroup Events Total _Events Total Weight M.H, Fixed, 95% CI M, Fixed, 95% CI.
Schepers NJ et al. 2020 24 117 13 113 47.2%  1.99[096,4.13) e
VanSanivoort HC et al. 2008 28 15 72 528%  1.33(062,283 —-—

Total (95% CI) 198 185 100.0%  1.64[0.97,2.77) >

Total events 4

Heterogeneity: Chi*= 056, df=1 (P = 0.48); F'= 0% ot %
Testfor overall effect Z= 185 (P= 0.06)

o1 10 1
UrgentERCP Consenvative treatment

FIGURE 17: Forest plot comparing ICU admission rate across urgent
ERCP and conventional approach for acute biliary pancreatitis without
cholangitis

ERCP:
degrees of freedom

M-H: Mantel-Haenszel; Cl: confidence interval; df:

Two studies reported ICU admission [10,11].

Appendix 14
Pooling the data using the fixed-effect model for having pneumonia among the urgent ERCP group compared
with the conventional approach for acute biliary pancreatitis without cholangitis showed no significant

differences across the groups (OR 0.81, 95% CI 0.40 to 1.65; p=0.56; 12 = 0%) (Figure 18).

UrgentERCP  Conservative treatment Odds Ratio

0dds Ratio
Study or Subgroup Events Total __Events Total Weight M.H, Fixed, 95% CI M.H, Fixed, 95% CI.
Schepers NJ et al. 2020 9 117 10 113 548%  086(034,220) —
vanSantvoort HC et al. 2009 78 8 72 452%  076(026,2.20) -
Total (95% CI) 198 185 1000%  0.81(040,1.65) g

Total events 18

Heterogeneity: Chi'= 0.03, df= 0.8),F=0% ot

Testfor overall effect Z= 0.58 56)

—_
01 10 100
UrgentERCP  Consenvative treatment

FIGURE 18: Forest plot comparing the development of pneumonia
across urgent ERCP and conventional approach for acute biliary
pancreatitis without cholangitis

ERCP:
degrees of freedom

M-H: Mantel-Haenszel; Cl: confidence interval; df:

Two studies reported pneumonia [10,11].
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