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Abstract: The purpose of this study was to systematically evaluate guidelines for surgery in patients with
severe pancreatitis and to identify gaps limiting evidence-based medicine practice. A systematic search
of databases and related websites was conducted to identify surgical guidelines for patients with severe
pancreatitis. The quality of the included guidelines was assessed using the Appraisal of Guidelines for
Research and Evaluation IT (AGREE II) tool. The similarities among key recommendations were compared,
and the evidence supporting them was extracted and analysed. Seven surgical guidelines for patients with
severe pancreatitis were included. Only two guidelines, those of the World Society of Emergency Surgery
(WSES) and the European Society of Gastrointestinal Endoscopy (ESGE), scored more than 60% for
overall quality and were worthy of clinical recommendation. We found that the quality of the severe acute
pancreatitis surgical guidelines have much room for improvement, especially in the field of application,
the participation of stakeholders and editorial independence. The heterogeneity and causes of surgical
recommendations were further analysed, and the latest evidence was retrieved. It was found that the
surgical guidelines for severe pancreatitis lacked high-quality evidence, some of the recommendations were
controversial, and evidence citation was unreasonable. The quality of surgical guidelines for patients with
severe pancreatitis varies widely. In the past 5 years, the key recommendations of the surgical guidelines for
severe pancreatitis have been somewhat consistent and controversial, and improvement in these existing
problems and controversies will be an effective way for developers to upgrade the surgical guidelines for

severe pancreatitis.
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Introduction

Severe acute pancreatitis is a serious disease of the digestive
system and a dangerous condition, and it has many
complications, often accompanied by organ failure. When
organ failure and infectious pancreatic necrosis occur
simultaneously, the condition is very serious. In a systematic
review and meta-analysis including 6,970 patients (1), the
mortality rate of patients with infectious pancreatic necrosis
and organ failure in pancreatitis was 35.2%. If patients had
infectious pancreatic necrosis without organ failure, the
mortality rate was 1.4%.

Clinicians first try to give conservative symptomatic
treatment to most patients with severe pancreatitis, and
surgical intervention is the last resort to treat pancreatic
infectious necrosis, especially with organ failure, as the
mortality rate can increase to 25-40% in patients who
undergo surgery for severe pancreatitis (2). Therefore, the
selection of appropriate surgical methods, surgical timing,
and surgical strategies are very important for patients with
severe pancreatitis. In recent years, some organizations and
experts have developed guidelines for the surgical treatment
of severe pancreatitis (3-9), which aims to regulate the current
severe disease. Although the contents of these guidelines
are related to pancreatitis surgery, the recommendations on
severe pancreatitis surgery in various guidelines are currently
controversial, and the evidence is not selected properly,
which is not conducive to the use of the guidelines.

Therefore, we used the Appraisal of Guidelines for
Research and Evaluation II (AGREE II) tool to evaluate
the methodological quality of the international guidelines
for severe pancreatitis surgery in the past 5 years, and
at the same time, we extracted recommendations and
corresponding evidence related to severe pancreatitis
surgery to evaluate the consistency and controversy among
the recommendations. This review provides guidelines for
guideline developers to upgrade their guidelines for severe
pancreatitis surgery and helps clinicians choose the most
appropriate guidelines and recommendations.

Methods
Study design

This study was conducted in accordance with Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines. We searched the English
guidelines for severe pancreatitis surgery in the past 5 years
(January 2015 to December 2019). The search strategy
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was as follows: “acute severe pancreatitis”, “ASP”, “acute
edematous pancreatitis”, “hemorrhagic necrotizing”
pancreatitis”, “acute biliary pancreatitis”, “ABP”,
“surgery”, “surgical treatment”, “surgical transplantation”,
“statement, guideline”, “recommendation”, “consensus”,
and “diagnosis”. We searched the following databases:
PubMed, Web of Science, Ovid, and ScienceDirect. The
search conditions were limited to titles. Manual searches
of references that were included in the guidelines were

performed to identify possible related studies.

Data sources and literature selection process

The inclusion criteria were as follows: (I) guidelines for
surgical treatment of severe pancreatitis; (II) guidelines
focused on a discussion of the best surgical indications
and specific surgical methods for severe pancreatitis; (11I)
guidelines with full text available and published within
the last 5 years; (IV) guidelines published in English; and
(V) if the guidelines had been updated several times, the
latest version was selected. Exclusion criteria: (I) guidelines
that were repeatedly published; (II) documents that
were reviews, interpretations, or summaries of relevant
guidelines; (III) guidelines for which the full text was not
available; and (IV) guidelines that were outdated. Two
reviewers (W Sun and LY An) independently reviewed the
included guidelines. The full text of the guidelines meeting
the inclusion criteria was reviewed, and relevant data were
extracted from the guidelines.

Quality appraisal of the guidelines

We used the AGREE II tool to evaluate the quality of
guidelines. The AGREE 1I tool is a validated assessment
tool designed to provide a framework for the evaluation
and monitoring of clinical guidelines for the measurement
and quantification of the quality of guidelines (10). The
AGREE II tool includes 23 projects in the following 6
areas: Area 1, scope and purpose; Area 2, participants; Area
3, rigorous formulation; Area 4, clarity of expression; Area
5, applicability; and Area 6, editorial independence. Each
field was evaluated by four reviewers (W Sun, LY An, XD
Bao, YX Qi), and each item was scored on a 7-point scale,
in which 1 indicated strong disagreement and 7 indicated
strong agreement. A score of 1 was given when little or no
relevant information was provided. When the statement
did not fully meet the criteria or considered only one
item in the criteria, the score was 2 to 6. The closer the
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criteria were or the more they were considered, the higher
the score. A score of 7 was given when the statement met
or fully considered all the criteria. All items with a score
difference of 3 or more were discussed further. Finally,
a reviewer summarized all the scores for each item and
calculated the scores for each domain using the following
formula: (acquired score - minimum possible score)/
(maximum possible score - minimum possible score)*100%.
After reviewing 23 items and the comprehensive judgement
of the reviewers, the evaluation guidelines were divided
into three categories according to the AGREE II score,
that is, recommended, revised recommended, and not
recommended. The AGREE II manual does not provide
guidance on how to interpret scores. To facilitate the
consistency of the AGREE II tool in the evaluation of
existing guidelines and recommendations for the level
of evidence in all included guidelines, we adopted the
following method: if the overall guideline score was >60%,
it was recommended; if the overall guideline score was 30%
to 60%, it was recommended after modification; and if the
guideline score was <30%, it was not recommended.

Guidelines for the evaluation of items and evidence related
to severe pancreatitis surgery

We referred to the guidelines with relatively high AGREE
IT scores to extract and analyse important recommendations
related to surgery for severe pancreatitis to further obtain
and analyse the highest level of evidence supporting
these recommendations and the highest evidence
currently available in the search database. The level of
recommendation was determined through the reclassification

of this evidence using the Oxford Centre for Evidence-Based
Medicine (OCEBM) grading system (Zable ST) (11).

Statistical analysis

Each domain was calculated by using a standardized score
descriptive statistical analysis and expressed as a percentage.
We also listed the median and range of each domain. We
used a two-way analysis of variance to calculate intra-group
correlation coefficients (ICCs) to test whether the scores of the
four evaluators were consistent. An ICC between 0.01 and 0.20
was considered a minor consistency, 0.21 to 0.40 fair, 0.41 to
0.60 moderate, 0.61 to 0.80 substantial, and 0.81 to 1.00 was
considered very good (12). P<0.05 was considered statistically
significant. Statistical analysis was performed using the Statistical
Product and Service Solutions (SPSS) version 17.0.
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Results
Guideline characteristics

On the basis of the search strategy and keywords, by
searching the database and website, we obtained a total of
208 search results. After removing duplicates and reading
the titles, we identified 63 articles that could be further
evaluated, and finally, there were 7 guidelines for severe
pancreatitis surgery that met our guideline evaluation
inclusion criteria (Figure I). The basic characteristics of the
seven guidelines included in this study are shown in Table 1.
The included guidelines were published from 2015 to 2019.
One was drafted internationally, one was drafted in Europe,
and the remaining guidelines were drafted by Italy, Japan,
Canada, the United States, and China. See Tiable 1 for other

characteristics.

Quality evaluation of guidelines

The results of using the AGREE II tool to evaluate the
quality of all included guidelines are shown in Table 2. The
scope and purpose were 65.7% (range, 40.3-95.8%), and
the clarity of presentation was 84.7% (range, 55.6-94.4%).
Both median values were relatively high. Stakeholder
involvement was 37.3% (range, 11.1-83.3%), applicability
was 25.0% (range, 0-50.0%), and editorial independence
was 48.9% (range, 0.0-95.5%); the median values of the
three were relatively low. The rigour of development
was 58.7% (range, 29.7-95.3%). Finally, we gave an
overall recommendation based on the score. The overall
score for each guideline is listed in 7able 2. There were 2
guidelines with an overall score greater than 60%, which
were recommended. There were 5 guidelines with overall
scores between 30% and 60%; these guidelines fell into
the recommended category but need to be improved. Four
assessors participated in the evaluation of the surgical
guidelines for severe pancreatitis. In this study, the ICCs of
the AGREE II evaluations performed by the four evaluators
were all greater than 0.8, indicating that the consistency of
the project scores among the evaluators was high.

Recommended items and bighest supporting evidence in
the surgical guidelines for severe pancreatitis

To further analyse the reasons for the heterogeneity in the
recommendations for severe pancreatitis surgery in different
guidelines, we referred to a high-quality guideline on major
recommendations for surgery for severe pancreatitis (3),
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Figure 1 Flow chart of study selection.

extracted the recommendations in the guidelines and collated
the highest evidence supporting these recommendations
(Table 3). We included emergency endoscopic retrograde
cholangiopancreatography (ERCP) indications, indications
for drainage, indications for surgical intervention, the timing
of surgery, surgical strategy, timing of cholecystectomy,
indications for open surgery, etc. (Table 3).

Discussion

In this study, we performed a comprehensive evaluation
of the surgical guidelines for severe pancreatitis using the
AGREE II tool. We found that there was some consistency
among the different guidelines in the recommendations
for indications for emergency ERCP, drainage, surgical
interventions, surgical timing, surgical strategies,
cholecystectomy, and open surgery in patients with
severe pancreatitis. However, these guidelines generally
had unreasonable evidence references, and specific
recommendations, such as the indications for surgery for
infectious pancreatic necrosis and the indications for open
surgery, were controversial. In addition, the quality of the
evidence and the logical heterogeneity of the methods
varied from guideline to guideline and even from domain
to domain within the same guideline.

© Gland Surgery. All rights reserved.

The recommendations among the included guidelines
varied widely; therefore, we further analysed the
consistencies and controversies among the current
recommendations and the corresponding evidence for
surgical guidelines for severe pancreatitis.

Emergency ERCP indications: acute gallstone pancreatitis
with cholangitis or biliary obstruction is an indication for

emergency ERCP examination (recommendation strength:
A, level of evidence: 1a) (13,14)

Although a guideline (3) also states that ERCP is not
recommended for patients with severe acute gallstone
pancreatitis without cholangitis or common bile duct
obstruction, the authors of this recommendation believes that it
is currently controversial (26), and the other included guidelines
do not recommend this controversial opinion and discussion.

Indications for percutaneous or endoscopic drainage:
percutaneous or endoscopic drainage can be chosen when
there are signs of necrosis or pancreatitis in the clinic or if
there is strong doubt (recommendation strength: C, level of
evidence: 4) (15)

The opinions about this recommendation are more about
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Table 2 AGREE II domain score and ICC of the included guidelines
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Guideline Scope and Stakeholder Rigour of Clarity ar.ld Applicability Editorial Overall 1cC
purpose involvement  development presentation independence assessment

WS (3) 65.2% 11.1% 67.2% 91.7% 45.8% 95.5% R, 61.20% 0.985
Al (4) 50.0% 55.5% 67.7% 88.9% 0.0% 45.8% RM, 47.00% 0.843
Yo (5) 95.8% 83.3% 62.0% 93.1% 21.9% 0.00% RM, 55.00% 0.989
Gr (6) 83.3% 41.6% 49.5% 55.6% 49.0% 41.7% RM, 52.40% 0.912
AG (7) 40.3% 11.1% 39.6% 90.3% 13.5% 50.0% RM, 37.20% 0.920
Li (8) 40.3% 11.1% 29.7% 83.3% 12.5% 43.2% RM, 32.80% 0.986
ES (9) 84.7% 47.2% 95.3% 90.3% 32.3% 65.9% R, 67.90% 0.972
Median 65.7% 37.3% 58.7% 84.7% 25.0% 48.9% - -
Score (range) 40.3-95.8%  11.1-83.3%  29.7-95.3%  55.6-94.4% 0.0-50.0% 0.0-95.5% - -

R, recommended; RM, recommended with modifications; NR, not recommended; ICC, intra-group correlation coefficient.

understanding the natural course of the disease and the
lack of high-quality randomized controlled trial (RCT)
studies. The cited evidence is unreasonable; for example,
a case analysis study cited in a guideline (3) addressed only
surgical intervention (including drainage) and conservative
treatment for clinical outcomes and found that surgical
intervention can reduce mortality (27) rather than
separately studying the effect of percutaneous endoscopic
drainage on clinical outcomes. The evidence cited in the
guideline (6) is similar, and the evidence cited is based on
surgical intervention, the step-up approach and incisional
necrotic tissue removal are compared, and the step-up
approach includes puncture drainage (28). The guideline (7)
does not give specific supporting evidence. The evidence
given in a guideline (9) is to evaluate the puncture. The
role of drainage in the treatment of necrotizing pancreatitis
was included in a total of 11 studies, but the intervention
programme was varied, and there was only one RCT.

Indications for surgical intervention

(I) In patients with abdominal compartment syndrome
(ACS), an intra-abdominal pressure (IAP) >20 mmHg
is associated with new organ dysfunction/failure
(recommendation strength: C, level of evidence: 4) (16)
Regarding ACS, the quality of evidence cited in the
guidelines is uneven and unreasonable; for example, a
guideline (8) referred to the evidence which is an abstract of
a consensus meeting (29), and another guideline (9) referred
to a systematic review (16). The results suggested that ACS

© Gland Surgery. All rights reserved.

was closely related to high mortality and complications, but
the heterogeneity was obvious, the quality of the included
study was low, and the results were unstable. There was a
lack of research on whether surgical intervention can reduce
mortality.

(IT) Patients with infectious pancreatic necrosis are
often accompanied by poor general condition or
progressive organ failure (recommendation strength: C,
level of evidence: 4) (19)

For infectious pancreatic necrosis, there was some
controversy among different guidelines; for example,
a guideline (4) suggested that patients with infectious
pancreatic necrosis with clinically stable signs do not
require surgical intervention. Imaging can indicate the
formation of walled-off necrosis (WON), which can
occur 4-8 weeks after the onset of pancreatitis and is an
indication for endoscopic and surgical interventions. For
patients with clinical signs of deterioration and ongoing
necrotizing pancreatitis with organ failure, the evidence
cited to support the selection of conservative management
of infectious pancreatic necrosis was a meta-analysis (30).
A guideline (5) considered the general deterioration of
patients with infectious pancreatic necrosis as an indication
for intervention, which was supported by evidence from a
case-control study (31). A guideline (6) suggested that in the
case of the failure of minimally invasive methods, surgical
intervention should be considered, but that sufficient time is
needed to delay the formation of necrotic pancreatic tissue
parcels. There was no evidence to support this suggestion.
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Another guideline (9) suggested that confirmed infection
with necrotizing pancreatitis or clinically suspected
infection with necrotizing pancreatitis with progressive
organ failure or persistent aggravation of general conditions
should be indications for surgical intervention, and the
evidence supporting this suggestion was a retrospective case
analysis (19).

(IIT) For patients with acute necrotizing cholecystitis
(recommendation strength: B, level of evidence: 3a)
(18), although acute necrotizing cholecystitis is treated
with more consideration for the natural course of the
disease, there is a lack of high-quality research

The only evidence in guideline (6) was a systematic review.
The content of the comparison was the influence of
gallbladder resection and gallbladder resection on admission
for acute pancreatitis recurrence (18), which does not fully
support the recommendation of this article.

Surgical timing: surgical intervention should be delayed
for more than 4 weeks from the onset of the disease
(recommendation strength: B, level of evidence: 3a) (20)

The guidelines were relatively uniform on this
recommendation.

Surgical strategy

(I) The step-up approach is currently recommended for
the treatment of severe pancreatitis (recommendation
strength: B, level of evidence: 2a) (21)

In most guidelines, recommendations were given using
the highest level of evidence, mostly from the Dutch
Pancreatitis Study Group’s findings (28,29,32). By searching
the database, we found a systematic review of the team’s
latest study, which included 1980 patients with necrotizing
pancreatitis. It was found that minimally invasive surgery
and endoscopic removal of necrotic pancreatic tissue had a
lower mortality rate than open treatment (21).

(II) In patients with WON and disconnected pancreatic
duct syndrome, a single-stage surgical trans-gastric
necrotomy should be considered (recommendation
strength: C, level of evidence: 4) (22)

There was irrationality in evidence citation. As
recommended by some guidelines (4-6,9), endoscopic
cleaning of necrotic tissue is superior to open operation,
and the highest evidence given was a randomized controlled
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study (33), which does not support this recommendation. A
guideline (8) recommended the removal of necrotic tissue
from the transabdominal wall, but there was no evidence to
support this.

Timing of cholecystectomy

(I) In patients with mild acute biliary pancreatitis,
laparoscopic cholecystectomy during the same period
of hospitalization is recommended (recommendation
strength: A, level of evidence: 1a) (23)

The recommendation was relatively uniform among the
guidelines. We retrieved the latest evidence for a meta-
analysis of a randomized controlled study. It was found that
for mild biliary pancreatitis, previous studies have confirmed
that cholecystectomy at the same time of hospitalization can
reduce the recurrence rate of pancreatitis (23).

(IT) For patients with acute biliary pancreatitis with
effusion around the pancreas, cholecystectomy should
be delayed until the effusion subsides or stabilizes

or the acute inflammatory response is stopped
(recommendation strength: C, level of evidence: 4) (24)
However, for severe pancreatitis, there is currently a lack of
high-quality research evidence.

Indications of open surgery: in the case that conservative
treatment of intra-abdominal bypertension (IAH)/ACS
patients with severe acute pancreatitis is ineffective,
surgical decompression and laparotomy are effective means
in the treatment of ACS (recommendation strength: C,
level of evidence: 4) (25)

There are different emphases on the recommendations of
different guidelines for the indication of open abdominal
surgery. For example, a guideline (4) suggested that in the
case of ineffective puncture and drainage for ACS treatment,
laparotomy can be considered, but no specific evidence
was given. A guideline (5) held that for patients with an
IAP >20 mmHg, when medical treatment is ineffective and
accompanied by new organ dysfunction, open abdominal
drainage should be considered, citing a case-control study
as the highest evidence (25). A guideline (8) suggested that
in the early stage, in patients with serious ACS or persistent
organ failure for more than 2 weeks that does not improve,
in patients with massive ascites with obvious symptoms of
infection or ascites that cannot be nonoperatively treated,
in patients in the intensive care unit (ICU) for 2-3 days,
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in patients in whom there is still no improvement or even
deterioration of whole-body symptoms or signs, or for
those whose signs of shock or important organ dysfunction
are not correct, surgical treatment should be considered.
At the later stage (4 weeks later), WON, an infection
of the peripancreatic or peritoneal cavity, increasing
pseudocysts in the pancreas, and wrapped necrosis of the
pancreas are associated with symptoms of the compression
of adjacent organs. The only evidence to support these
recommendations was the results of other guidelines or
consensus meetings. Another guideline (9) stated that
the current step-up approach has replaced the traditional
direct incision of pancreatic necrotic tissue for clearance.
Minimally invasive surgical removal of pancreatic necrotic
tissue is not considered unless clinical symptoms are not
well improved after adequate drainage. The evidence cited
was from a randomized controlled study comparing the
step-up approach with open abdominal surgery (28).

In summary, at present, the following problems and
suggestions in the surgical guidelines for severe pancreatitis
exist: (I) currently , there is good consistency among the
guidelines for indications for emergency ERCP for severe
pancreatitis, surgical timing, a step-up approach in surgical
strategies, and laparoscopic cholecystectomy for mild acute
biliary pancreatitis. The clinical recommendations are
clear, and the level of reference evidence is relatively high.
However, other recommendations related to surgery for
severe pancreatitis lack high-quality evidence. (II) There
are some controversies regarding the recommendations
for ERCP not being recommended for patients who are
suspected to have severe acute gallstone pancreatitis without
cholangitis or choledochal obstruction, patients with
infectious pancreatic necrosis as the indications of surgical
intervention, and indications for open abdominal surgery
for ACS. We look forward to discussing the controversial
recommendations in future guideline upgrades. (III)
Regarding the supporting evidence for recommendations,
such as indications for percutaneous or endoscopic drainage,
surgical intervention, and a surgical strategy of single-stage
surgical trans-gastric gastric surgery, there are unreasonable
evidence references. Corrections will be made during future
guideline upgrades.

In this study, for stakeholder involvement, the median
total score was 37.3%. The main reason for this finding is
that most of the associations that develop the guidelines
ignore the involvement of both users and patients. If
users and patients can be invited to participate in the
development of guidelines, it can improve the applicability
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of the guidelines to some extent and enhance the desire of
clinicians to use them.

In the development of guidelines, the rigour of
development is an important component, and it is an
important criterion for the determination of whether
guidelines are trustworthy and whether users should adopt
them. Scores of the included guidelines are variable (7able 2).
The obvious problems on the rigour of development
are as follows: 2 guidelines did not mention the use of a
systematic approach to retrieving evidence (7,8), and 2
guidelines did not clearly describe the methods used to
form recommendations (6,7). In addition, only 2 guidelines
were externally reviewed by experts prior to publication
(4,6). Only one guideline (9) provided an update process.

The median score of applicability in the included
guidelines was 25.0%. Low scores for most guidelines
in applicability were strongly associated with a lack
of consideration of resources that may be required in
recommended applications and a lack of standards for
monitoring or auditing. Regarding applicability, only two
guidelines mentioned the use of recommended advice or
tools (3,6).

The included guidelines scored a median of 48.9% in
editorial independence. Only 3 guidelines clearly stated
that funding agencies or interests had no effect on the
formulation of the guidelines (3,7,8). The 4 guidelines
(3,7-9) documented and publicized no conflicts of interest
among the members of the guideline development
organization. Conflicts of interest are a common and often
overlooked source of bias, and the guideline development
committees should give due consideration to conflicts of
interest in the guideline development process to enhance
the editorial independence of the guidelines.

In summary, suggestions for improving the quality of
surgical guidelines for severe pancreatitis are as follows:
(I) prior to implementation, the compliance of existing
guidelines with quality standards should be rigorously
reviewed to make the clinical use of these guidelines more
standardized. (II) Guideline developers should be familiar
with guideline development standards, such as the AGREE
II tool. (IIT) The establishment of clinical guidelines should
consider the aims of different groups (including patients
and the public). (IV) In addition to an explanation of the
evidence in the guidelines, an objective retrieval system and
a comprehensive assessment of the level of evidence should
be made clear, and a regular updating mechanism for the
evidence listed in the guidelines should be established.
(V) The guidelines should be externally reviewed by
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experts prior to publication. (VI) As much as possible,
guidelines with a higher level of evidence should be
selected, and meetings should be held to develop consensus
recommendations. (VII) Strict investigations of conflicts of
interests among developers should be conducted, and the
development process should be made transparent.

Our research has certain advantages and limitations. The
advantages of this study are as follows: (I) we conducted a
comprehensive analysis of the surgical recommendations
and relevant evidence in the recent 5-year surgical
guidelines for severe pancreatitis. We found problems in
recommendations and evidence related to severe pancreatitis
surgery and proposed improvement methods, which can
help guideline creators and users to identify gaps in practice
and guide users to choose more reliable guidelines. (II)
Due to the use of appropriate weights in each area of
the guideline assessment, the guidance assessment and
recommendations increase the reliability of the study. The
limitations of this study are as follows: (I) in this study, we
evaluated only guidelines written in English, excluding
those published in other languages and (II) the AGREE II
tool can focus only on the method of the formulation of
guidelines; it cannot assess the impact of recommendations
on patient clinical outcomes.

Conclusions

The surgical guidelines for severe pancreatitis lack high-
quality evidence, some of the recommendations are
controversial, and the evidence citation is unreasonable.
At the same time, with the AGREE II tool, we found that
the quality of severe acute pancreatitis surgical guidelines
has much room for improvement, especially in the field of
application, the participation of stakeholders and editorial
independence. An effective solution to these problems will
be a sensible way to improve the reliability and readability
of the guidelines as they are updated and developed in the
future and will enhance the use of the surgical guidelines for
severe pancreatitis.
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Supplementary

Table S1 Levels of evidence and grades of the recommendations based on the Oxford Centre for Evidence-Based Medicine

Strength of Quality Description
recommendation of evidence
A 1a Systematic review (SR) with homogeneity of randomized controlled trials (RCTs)
1b Individual RCT (with narrow confidence interval)
1c All or none
B 2a SR (with homogeneity) of cohort studies
2b Individual cohort study (including low-quality RCT; for example, <80% follow-up)
2c “Outcomes” research; ecological studies
3a SR with homogeneity of case-control studies
3b Individual case-control study
C 4 Case series (and poor-quality cohort and case-control studies)
5 Expert opinion without explicit critical appraisal, or based on physiology, bench research, or

“first principles”
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