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Background/Aims: The combinatorial effects of prophylactic methods for postendoscopic retro-
grade cholangiopancreatography pancreatitis (PEP) in patients with risk factors remain unclear.
In this network meta-analysis, we compared the efficacy of various prophylactic strategies to
decrease the risk of PEP among patients with risk factors.

Methods: A systematic review was performed to identify randomized controlled trials from
PubMed, Embase, and the Cochrane Library through July 2021. We used frequentist network
meta-analysis to compare the rates of PEP among patients who received prophylactic treatments
as follows: class A, rectal nonsteroidal anti-inflammatory drugs; class B, prophylactic pancreatic
stent; class C, aggressive hydration; or control, no prophylaxis or active control. We selected
those studies that included patients with risk factors for PEP.

Results: We identified 19 trials, comprising 4,328 participants. Class ABC (odds ratio [OR], 0.08;
95% confidence interval [CI], 0.03 to 0.24), class AC (OR, 0.10; 95% ClI, 0.02 to 0.47), class AB
(OR, 0.12; 95% Cl, 0.05 to 0.26), class BC (OR, 0.13; 95% ClI, 0.04 to 0.41), class A (OR, 0.16;
95% Cl, 0.05 to 0.50), and class B (OR, 0.26; 95% CI, 0.14 to 0.46), were associated with a
reduced risk of PEP as compared to that of the control. The most effective prophylaxis was ABC
(0.87), followed by AC (0.68), AB (0.65), BC (0.56), A (0.49), and B (0.24) according to P-score.

Conclusions: The results of this network meta-analysis suggest that the more prophylactic
methods are employed, the better the outcomes. It appears that for patients with risk factors, we
need to prevent PEP through the use of these well proven combination strategies. (Gut Liver
2023;17:814-824)

Key Words: Endoscopic retrograde cholangiopancreatography; Pancreatitis; Prophylaxis; Non-
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INTRODUCTION

Postendoscopic retrograde cholangiopancreatography
(post-ERCP) pancreatitis (PEP) is one of the most burden-
some adverse events for endoscopists. PEP occurs in about
2% to 15% of patients who have undergone various ERCP
procedures, and it occurs in up to 19.1% of patients with
risk factors for PEP" Although most cases of PEP exhibit
only mild or moderate severity, severe and/or necrotizing
pancreatitis can cause considerable morbidity and mor-
tality. It is difficult to define proper indications for PEP

prophylaxis because its occurrence is difficult to predict,
even when there are previously reported patient-related or
procedure-related risk factors.”’

Endoscopists have generally considered four major ap-
proaches to providing effective prophylaxis for PEP, and
these include pharmacologic prevention, prophylactic
pancreatic duct stent (PS) insertion, patient selection, and
procedural techniques during ERCP. The efficacy of rectal
nonsteroidal anti-inflammatory drugs (NSAIDs), PS inser-
tion, and aggressive hydration have been demonstrated in
previous studies with a high level of evidence."” Recently,
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European Society of Gastrointestinal Endoscopy guidelines
suggested a PEP prevention algorithm, using these well-
proven methods that made decisions while considering
key information before, during, and after the procedure.’
There remains ongoing debate as to which method is the
most appropriate for prevention of PEP, because there are
few head-to-head trials among these preventive methods.
Also, it is not well known whether more effective preven-
tion can be achieved by using multiple methods simulta-
neously. In addition, previously reported meta-analyses
including randomized controlled trials (RCTs) appear to
be confounded by allowing arbitrary use of different pro-
phylactic approaches such as prophylactic PS insertion at
the discretion of endoscopists.”"' Therefore, despite the
various meta-analyses, there is still no consensus on which
of the prophylactic strategies are better than others. Rectal
NSAIDs, PS, and aggressive hydration, are commonly rec-
ommended by the representative guidelines, particularly
for patients with risk factors.”'*"’

The aim of this study was to compare the effective-
ness of various prophylactic treatments including rectal
NSAIDs, PS, and aggressive hydration as well as combina-
tions of these, for the prevention of PEP in patients with
risk factors.

MATERIALS AND METHODS

1. Search strategy and study selection

This study follows the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension state-
ment for network meta-analysis (NMA). We conducted
a search of PubMed, Embase, and the Cochrane Library
from January 1, 1990, to July 8, 2021. Supplementary Table
1 shows the detailed search strategies used for each data-
base. We also included studies identified through manual
search of systematic review bibliographies.

Eligible RCTs examined the effects of the various pro-
phylactic management strategies to reduce the risk of PEP.
We only considered those RCTs with human subjects with
risk factors for PEP, written in English, and which com-
pared at least one prophylactic strategy against another, or
against control. Prophylactic management strategies (Fig.
1) were classified as follows: (1) class A: prophylaxis with
rectal NSAIDs, (2) class B: prophylaxis with PS insertion or
PS placement on demand based on the clinical judgment
of endoscopists, (3) class C: prophylaxis with aggressive
hydration of more than 1 L during the 8 hours following
procedure, or (4) control: no prophylaxis or prophylaxis
with sham drugs. Each combination of preventive methods
are described in abbreviated form using the class letters.

For example, class ABC means using all methods of the
prophylactic strategy class A, B, and C. We excluded stud-
ies among found RCTs related to PEP as follows: studies
including patients without risk factors; studies of compari-
sons between procedural techniques other than PS place-
ment; studies of comparison between prevention methods
of the same class; studies on topical agents; studies with in-
sufficient data to analyses; studies difficult to find full text.

2. Data identification and extraction

Two investigators (J.H.C. and J.S.K.) independently
screened articles by title, abstract, and full text according
to the inclusion and exclusion criteria of data selection. We
gathered the full text articles of potentially relevant studies,
and J.H.C. and J.S.K. independently extracted the data on
study characteristics, patient features, prophylactic strate-
gies, and the results of all included studies. Any discrep-
ancies between the two investigators were resolved after
discussion with the corresponding author (S.H.L.). We ac-
cepted the study definitions of PEP and patients with risk
factors in each study. Supplementary Table 2 shows the de-
tails of the included studies for inclusion criteria and treat-
ment details. Each study applied the selection criteria for
patients with risk factors based on patient characteristics,
or risk factors identified during the procedure, according
to the selection criteria in reference to existing studies. All
of these criteria were applied together in several studies.
The study outcome illustrated the incidence of PEP in pa-
tients with risk factors, according to prophylactic strategies
and their combinations.

3. Statistical analysis
All statistical meta-analyses were performed using the

Class A
Rectal NSAIDs

Class C Class B

Aggressive hydration, PS or

more than 1 L during PS placement on demand
8 hr after ERCP

Fig. 1. A diagram of the classification of prophylaxis for post-ERCP
pancreatitis in this study.

NSAIDs, nonsteroidal anti-inflammatory drugs; ERCP, endoscopic
retrospective cholangiopancreatography; PS, pancreatic duct stent.
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“netmeta” package R, version 3.5.2 (R Core Team, Vienna,
Austria). All outcomes of interest were binary and the rela-
tive treatment effects were reported as being odds ratios
(ORs) with 95% confidence intervals (95% CI). We per-
formed a frequentist NMA, and the model framework used
random effects to allow for apparent heterogeneity among
studies in treatment comparison effects. We calculated a
pairwise meta-analysis to generate direct estimates for out-
comes by using a random effects model. Forest plots were
presented to visualize the estimated effect sizes for all treat-
ments compared to the control. We calculated P-scores by
the “netrank” function to rank the intervention’s hierarchy
in the NMA, which has been shown to be equivalent to the
surface under the cumulative ranking curve score, between
0 and 1." P-score means the probabilities that each treat-
ment is the best, and it was easily calculated on the basis of
the point estimates and standard errors of the frequentist
NMA and it measures the mean extent of certainty that an
intervention is better than the competing interventions.'°

Sensitivity analyses were performed on: (1) studies that
were evaluated as having low level study specific risk of
bias except for blinding-related categories, because bias for
blinding was inevitable within comparison studies between
prophylactic PS and control; and (2) with studies that in-
cluded over 100 patients in each group.

We evaluated impacts on study outcomes by estimating

95% of the prediction intervals according to the previously
suggested formula."” Global heterogeneity was evaluated by
7’ and I”. The consistency of the network was statistically
assessed by separating indirect from direct evidence split-
ting," and we assessed inconsistency by a network heat
plot. Publication bias was evaluated by visual inspection
of comparison-adjusted funnel plots and Egger regression
tests.

We evaluated the feasibility of the transitivity assump-
tion by comparing potential confounders as a level of com-
parison with a one-way analysis of variance test. The distri-
bution of patient and study characteristics that might affect
treatment outcomes across treatment comparisons were as
follows: mean age, the proportion of female patients, the
rate of sphincter of Oddi dysfunction, the rate of patients
with a history of PEP, the rate of difficult cannulation, and
the rate of precut endoscopic sphincterotomy.

4. Quality assessment

We assessed the risk of bias in RCTs by using the Co-
chrane Collaboration tool for randomized trials for each
outcome. The certainty of evidence was evaluated with the
Confidence in Network Meta-Analysis approach,”” which
is based on the Grading of Recommendations Assessment,
Development and Evaluation framework.” This evaluates
the potential presence of within-study bias, reporting bias,

Excluded based on title review (n=952)

- Topic not related to PEP

Studies identified through manual search of systematic review

bibliographies (n=2)

Excluded based on study design of abstract or full-text review (n=173)

- Not only for patients with risk factors (n=123)

- Study related to technique or procedure (n=18)

- Comparison of same prophylactic strategy with different ingredient,
dose, duration, or size (n=10)

» - Study related to topical agent (n=8)

- Study before 1990 (n=7)

- Hyperamylasemia as study outcome (n=3)
- Study related to dye (n=2)

- Insufficient data (n=1)

- Not written in English (n=1)

_| Full-text articles excluded

”| - Comparison in same class prophylaxis (n=11)

c Electronic database search:
2 PubMed (n=550), Embase (n=712), and the Cochrane Library (n=565)
]
Q
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- Studies included in analysis (n=19)

Fig. 2. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flowchart of the search results in this study.
PEP, postendoscopic retrospective cholangiopancreatography pancreatitis; RCT, randomized controlled trial.
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indirectness, imprecision, heterogeneity, and incoherence.
Indirectness was assessed by the relevance of studies to the
research question in this study. Imprecision was evaluated
by the cross of Cls into clinically important effects, defined
as a 10% increase or decrease in the incidence of the target
outcome. Heterogeneity was judged by the 95% prediction
intervals and incoherence, which represented the intransi-
tivity in the statistical approach, and this was evaluated by
the separating indirect from direct evidence splitting test.

RESULTS

1. Study selection

Fig. 2 shows the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses flowchart of search results
in this study. Our database searches identified 550 articles
in PUBMED, 712 in Embase, and 565 in the Cochrane
Library. After duplicate removal, we found 1,153 articles to
be related to pancreatitis. We extracted 201 RCTs related to
the treatment of PEP after reviewing the abstract and we
identified two RCTs through manual searching of system-
atic review bibliographies. We further excluded studies that
did not meet the inclusion criteria, and finally we included
a total of 19 RCTs in this meta-analysis. Table 1 summa-
rizes detailed information for each of the included studies.
Study sample sizes varied between 40 and 813 (median,
155.5), with an overall number of 4,328 individuals includ-
ed. Patient age ranged from a mean of 44.7 to 78.9 years
(median, 57.5), and enrolled females ranged from 13.5% to
79.6% (median, 48.8%).

2. NMA assessing the efficacy of various prophylactic

strategies for PEP
1) Summary of network structure

The result of nine RCTs were included for comparison
of class B with a control,>**"* four RCTs for comparison
of class AB with class B,”*** two RCTs for comparison of
class A with a control,”*” one RCT for class ABC with class
BC,” one RCT for class ABC with class AC,” one RCT for
class ABC with class AB,” and one RCT for class BC with
class B." There was there no RCT comparing class C and
control or other methods (Fig. 3). According to prophylac-
tic strategies, a total of 691 patients received prophylaxis
with class ABC, 1,099 with class AB, 207 with class AC,
362 with class BC, 132 with class A, 1,262 with class B, and
575 patients served as controls.

2) Summary results from NMA in the prevention of PEP
The results from NMA of differing prophylaxes for PEP
prevention among patients with risk factors as compared

Table 1. Summary Characteristics of Included Studies in This Study

Mild

Severity of PEP
Moderate
to severe

Total

Compared
prophylactic strategies*®

Inclusion criteria Study
for patients population

Difficult
cannulation,
%

EST,
%

History Biliary
of PEP,
%

Female
sex,
%

Mean
age,
yr

Total
patients

Place

Author (year)

Class B: prophylactic PS

Control

Patient- and procedure-related  High risk

risk factors

NA 100 NA

4655 79.6

USA 93

Smithline et al.
(1993)*

Class B: prophylactic PS

Control

Patient- and procedure-related  High risk
risk factors

80 46 73.8 NA 100 28.8

USA

Tarnasky et al.
(1998)%

10

NA NA
NA NA
0 2
S ®
NA NA
NA NA
NA NA
NA NA
13 14
27 25

7
17
2
10
2
13
0
9
27
52
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to the control were as follows: class ABC (OR with NMA,
0.08; 95% CI, 0.03 to 0.24), class AC (OR with NMA, 0.10;
95% CI, 0.02 to 0.47), class AB (OR with NMA, 0.12; 95%
CI, 0.05 to 0.26), class BC (OR with NMA, 0.13; 95% CI,
0.04 to 0.41), class A (OR with NMA, 0.16; 95% CI, 0.05 to
0.50), class B (OR with NMA, 0.26; 95% CI, 0.14 to 0.46),
and Fig. 4 shows a forest plot of these comparison results
in a NMA as compared to the control group. According to
the P-score, the most effective prophylaxis for PEP reduc-
tion was ABC (0.87), followed by AC (0.68), AB (0.65), BC
(0.56), A (0.49) and B (0.24) (Fig. 4). All prophylactic strat-

Control

Class A: prophylactic rectal NSAIDs
Class B: prophylactic PS or on demand
Class C: aggressive hydration

Fig. 3. Network meta-analysis design for the included studies of
different prophylaxis strategies for preventing postendoscopic retro-
spective cholangiopancreatography pancreatitis among patients with
risk factors. The width of each line denotes the sample size and the
number on each line indicates the included studies for each compari-
son.

NSAIDs, nonsteroidal anti-inflammatory drugs; PS, pancreatic duct
stent.

egies showed better effects for PEP prevention compared
to the control, and classes ABC (OR, 0.30; 95% CI, 0.11 to
0.79) and AB (OR, 0.45; 95% CI, 0.25 to 0.81) were supe-
rior to class B according to NMA (Fig. 5).

3) Results from NMA in the prevention of PEP for high-

risk patients

Fourteen studies reported the efficacy of PEP prophy-
laxis for high-risk patients among the included studies
(Table 1).%*** To avoid two separated subnets forma-
tion, we defined class AB and AC as class A based combi-
natorial methods. The results from NMA were shown in
Supplementary Fig. 1, and the most effective prophylaxis
for PEP reduction was ABC (0.90), followed by A based
combinatorial methods (0.72), A (0.68), BC (0.40), and
B (0.30) according to P-score. All prophylactic strategies
showed better effects for PEP prevention compared to the
control.

4) Results from NMA in the prevention of moderate to

severe PEP

Fourteen studies reported the severity of PEP among
the included studies were further analyzed to evaluate
the efficacy to prevent moderate to severe PEP (Table
1).>72123232629303235 The pegults from NMA were shown in
Supplementary Fig. 2, and the most effective prophylaxis
for moderate to severe PEP was ABC (0.94), followed by
AC (0.79), AB (0.64), B (0.39), and A (0.21) according to
P-score. All prophylactic strategies showed better effects
for preventing moderate to severe PEP compared to the
control, except class A.

3. Sensitivity analyses

When we conducted sensitivity analyses with 10 stud-
ies having low level study specific risk of bias except for
blinding-related categories,"*”******
ies that included over 100 patients in each group,
the estimated effects of each of the prophylactic strategies
were not greatly changed. As well, the order of effective-
ness when comparing the rank according to P-score,

and with seven stud-
4,7,27,28,30,34,35

Prophylactic strategies vs control Odds ratio (95% CI)  P-score Rank
Class ABC - 0.08 (0.03-0.24) 0.87 ! Fig. 4. Forest plot of the network
Class AC - 0.10 (0.02-0.47) 0.68 2 meta-analysis estimates of effects
Class AB — 0.12 (0.05-0.26) 0.65 3 for the comparison of different pro-
Class BC —— 0.13 (0.04-0.41) 0.56 4 phylaxis strategies for preventing
Class A —_— 0.16 (0.05-0.50) 0.49 5 postendoscopic retrospective chol-
Class B . 0.26 (0.14-0.46) 0.24 6 angiopancreatography pancreatitis
among patients with risk factors.
T T | Cl, confidence interval; NSAIDs,

0.1 051 2 10

— —

Favor prophylaxis Favor control

Class A: prophylactic rectal NSAIDs
Class B: prophylactic PS or on demand PS
Class C: aggressive hydration

nonsteroidal anti-inflammatory
drugs; PS, pancreatic duct stent.
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| . . 0.16
Class A (0.05-0.50)*
1.41 1.21 0.49 . .
(0.35-5.66) Class AB (0.44-3.28) (0.26-0.90)*
2.11 1.49 0.42
(0.43-10.30) (0.62-3.58) Class ABC (0.27-2.12) . (0.12-1.41) .
1.60 1.13 0.76 i . .
(0.24-10.60) (0.29-4.38) (0.27-2.12) Class AC
0.63 0.45 0.30 Class B 256 0.26
(0.18-2.23) (0.25-0.81)* (0.11-0.79) (0.10-1.63) ass (0.80-8.21) (0.14-0.46)
1.21 0.86 0.58 1.92 Class BG .
(0.25-5.91) (0.31-2.36) (0.22-1.53) (0.18-3.15) (0.73-5.00) ass
0.16 0.12 0.80 0.26 0.13 Control
(0.05-0.50)* (0.05-0.26)* (0.03-0.24)* (0.02-0.47)* (0.14-0.46)* (0.04-0.41)* IO

Fig. 5. League table for all comparisons of possible prophylactic strategies against postendoscopic retrograde cholangiopancreatography pan-
creatitis in patients with risk factors. The estimated preventive effects with network meta-analysis are presented as odds ratios (95% confidence
intervals). *Statistically significant comparisons with a p-value of less than 0.05.

showed class ABC was still the best, with merging of two
prophylactic methods next, and methods used alone hav-
ing the worst results (Supplementary Table 3). As a result,
we concluded that the main outcome of our study was well
maintained in sensitivity analyses.

4. Quality assessments and network assumptions
1) Quality assessment

Supplementary Table 4 presents the results of risk bias
assessment for each of the RCTs. Overall, we judged that
eight RCTs seemed to have a low risk of bias,"”***'** and
the other 11 RCTs had a high risk of bias.”**"***** Stud-
ies of prophylaxis with PS mostly showed bias in blind-
ing, as they had adopted an open-label design or had not
adequately described a blinding process. Supplementary
Table 5 presents the results of the certainty of evidence as-
sessment of each comparison by Confidence in Network
Meta-Analysis. Among 21 comparisons of PEP prophylax-
is, two “major concerns” of within-study bias were affected
by the risk of bias in each of the studies. There is no need
to downgrade the certainty of evidence on account of the
domain of indirectness, because the majority of these stud-
ies were designed in accordance with the research question
of this study. Two comparisons showed some concerns in
reporting bias because they did not report detailed infor-
mation on dropouts or follow-up of patients, even though
each reported study outcomes properly. We had major con-
cerns about imprecision in four of the comparisons which
contains direct portion. None were considered to rate the
final certainty of evidence for each comparison, because
there had been no need to rate the indirect evidence when
the certainty of the direct evidence was high, and the con-
tribution of the direct evidence to the network estimate
was at least as great as that of the indirect evidence.” The
effects of heterogeneity were significant for two compari-
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sons, whereas major concerns about incoherence were not
raised in any comparisons. Finally, seven comparisons of
a high level, one of a moderate level, 12 of low a level, and
one of a very low level were judged as a final rating of cer-
tainty of evidence for each of the comparisons by Confi-
dence in Network Meta-Analysis (Supplementary Table 5).

2) Inconsistency assessment and network assumptions

No threats to the transitivity assumption were identi-
tied because there were no significant differences in the
distributions of potential confounding factors (Supple-
mentary Fig. 3). For the global assessment, we observed
a moderate degree of heterogeneity (1°=0.197, I’=38.0%).
The separating indirect from direct evidence test did not
identify any significant differences between the direct and
indirect treatment effect estimates for the prophylactic
strategies comparison (Supplementary Table 6). Construc-
tion of comparison-adjusted funnel plots demonstrated
that there was no potential presence of small-study effects,
in this meta-analysis (Supplementary Fig. 4). The network
heat plot revealed no hotspots of potential inconsistency
(Supplementary Fig. 5).

DISCUSSION

PEP has not been completely overcome, despite advanc-

. . 36-38
es in PEP prevention.

For endoscopists who perform
ERCP, the real world concern may be whether to select the
best effort-to-effectiveness strategy for PEP prevention or
to reduce PEP with a maximal prevention strategy by ap-
plying all available key methods. We planned this study
to determine whether well-proven prophylactic methods
including rectal NSAIDs, PS insertion, and aggressive hy-

dration, act in complementary fashion, or as alternatives to
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each other.

We found that class ABC was most effective for prevent-
ing PEP in patients with risk factors, followed by combina-
tion strategies with two prophylactic methods. Prevention
strategies with any of the combinations showed better
efficacy for reducing PEP, while single use of each prophy-
lactic class was better than control. According to subgroup
analyses, we found that class ABC could also be a more ap-
propriate method for patients with high risk for PEP, and
for preventing moderate to severe PEP. As well, it would
be more effect to include rectal NSAIDs in the prevention
strategy for PEP.

Although these prophylactic methods appear to have
additive effects, it seems a little much to accept results
that support either the superiority or the synergistic ef-
fects of the combination, because the differences between
prophylactic effects were minimal and were not statisti-
cally significant. Also, it should be interpreted cautiously
considering that the class B category in this study included
patients who did not have actual PS placement. The recent
guidelines have neutral stance on combinatorial prophy-
laxis for PEP.*'*"* European Society of Gastrointestinal
Endoscopy recommended that all patients take prophylac-
tic rectal NSAIDs in the pre-interventional period. Also,
high-volume hydration with lactated Ringer’s solution in
patients with contraindication for NSAIDs is recommend-
ed, and provision of sublingual glyceryl nitrate to patients
who are contraindicated with high-volume hydration is
recommended in the pre-interventional period. In the
peri-interventional period, they recommended to continue
hydration for cases of standard cannulation or difficult
cannulation without easy pancreatic stenting, and consider
prophylactic pancreatic stent in the case of prophylactic
with sublingual glyceryl nitrate in pre-interventional pe-
riod. In case of difficult cannulation with easy pancreatic
stenting, insertion of p-stent and cessation of hydration
were recommended. In post-interventional period, aggres-
sive hydration was recommended if no pancreatic stent is
placed. We basically agree with the step-wise algorithm by
European Society of Gastrointestinal Endoscopy, and be-
lieve that maximally combining prophylactic methods has
obvious benefits for patients with risk factors. Further, it
seems reasonable to adopt a strategy with regard to a deci-
sion on PS, at the discretion of the endoscopist, when com-
bined with other methods that ensure sufficient prophy-
lactic effects. PS should be conducted for at risk patients
under situations that are favorable to PS and in patients
prone to PEP, such as with inadvertent guidewire insertion
or opacification of pancreatic duct, double guidewire can-
nulation, and difficult biliary cannulation.>">"

The results of this study were consistent with previous

pivotal studies and meta-analyses. Recently, several stud-
ies reported NMA results for proper prophylactic PEP
with different study designs, classifications and defini-
tions.*""*”** Two studies conducted comparison between
rectal NSAIDs and PS, both showed equivalent efficacy to
prevent PEP,' but the other study showed superior efficacy
of PS to prevent moderate to severe PEP in average and
high-risk patients.” Several previous studies reported that
PS appears to be the most effective preventive strategy for
PEP in high-risk patients.*'""" These findings for each sin-
gle methods are consist with the result of the current study.
We anticipate that a high level of evidence will be obtained
through a future non-inferiority RCT of comparing stent
and indomethacin for preventing PEP to determine wheth-
er PS will remain necessary in the era of NSAID pharma-
coprevention (NCT 02476279).* The other five studies
reported the greatest efficacy with the pharmacologic
combination of rectal NSAIDs with hydration,*”****
those results are in line with findings in the current study
that suggest the need for maximal support with combina-
torial methods. Three studies were designed as comparison
of each numerous detailed regimen instead of grouping
#% One study evaluated 18 regimens™ and the other
study evaluated 20 different regimens,” and they suggested
rectal NSAIDs-based combination might be more effective
than single agents alone. These studies provided evidence
to make delicate decision, but in our opinion, it may cause
confusion from the ranking of too many different methods
in the same category.

This study has several strengths. First, we focused on
three cornerstone prophylactic methods among numerous
preventive therapies for PEP. These methods can be ap-
plied sequentially or together during procedural or peri-
procedural periods. The result of this study suggests that
when endoscopists perform ERCP for patients with risk
factors, it is necessary to keep all possible prophylactic
methods in mind, rather than focusing on making specific
choices for one above others. Second, this study classified
prophylactic strategies for PEP including additive manage-
ment by physicians, according to the description in the
methods section in detail. This was not considered in any
of the other meta-analysis studies. These efforts may play
a major role in making the efficacy of each method for the
prevention of PEP more clear and more accurate, by re-
ducing the confounding effects of factors which may affect
outcomes.

This study has several limitations. First, the level of
each comparison-based certainty of evidence is generally
low. The evidence level of RCTs involving PS tends to be
especially low because double blinding in them is inher-
ently difficult. This leads to a reduced certainty of evidence

and

them.
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of the comparative arm included in all of these studies.
Second, it was difficult to review all of the possible con-
founding factors, because not all studies reported the same
factors, and some were described at the study level or were
only partially described. Instead, we confirmed the validity
of the transitivity assumption between studies through a
statistical analysis of several factors of a few missing values.
Third, some may disagree with our classification of pro-
phylactic methods. It may be difficult to accurately assess
the true efficacy of PS alone or in combination with other
preventive methods, because we classified those studies
in which PS insertion had been done as mandatory or on
demand as class B, including some patients who had not
actually undergone PS insertion. Also, we classified ag-
gressive hydration as more than 1 L in 8 hours after ERCP,
which might be a slightly loose definition. Nevertheless,
we believe that it likely reflects real world situations for
endoscopists. Lastly, the effect size is recommended for
comparison of two treatments, but it is difficult to make
clear decision within multiple treatments."* Instead, the
probabilities by P-score might facilitate decision making
through intuitive comparison, despite of its own limita-
tions, and strength of evidence.” Current study suggested
the rationale of maximal support with feasible combinato-
rial methods based on P-score when compared with any
single methods.

In conclusion, the results of this NMA suggest a combi-
natorial effect of prophylactic interventions for post-ERCP
pancreatitis among patients with risk factors but direct evi-
dences are inconclusive and further researches are required
in future. These findings suggest that for patients with risk
factors, we need to perform ERCP with maximal support,
through use of these well proven combination strategies.
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