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We published a summary version of the clinical 
practice guideline of Korean Pancreatobiliary 
Association for acute pancreatitis, which 
has been published in the Korean Journal of 
Pancreas and Biliary Tract (2022).

*Pancreas Study Group of Korean Pancreato-
biliary Association.

Acute pancreatitis can range from a mild, self-limiting disease requiring no more than supportive 
care, to severe disease with life-threatening complications. With the goal of providing a recom-
mendation framework for clinicians to manage acute pancreatitis, and to contribute to improve-
ments in national health care, the Korean Pancreatobiliary Association (KPBA) established the 
Korean guidelines for acute pancreatitis management in 2013. However, many challenging is-
sues exist which often lead to differences in clinical practices. In addition, with newly obtained 
evidence regarding acute pancreatitis, there have been great changes in recent knowledge and 
information regarding this disorder. Therefore, the KPBA committee underwent an extensive revi-
sion of the guidelines. The revised guidelines were developed using the Delphi method, and the 
main topics of the guidelines include the following: diagnosis, severity assessment, initial treat-
ment, nutritional support, convalescent treatment, and the treatment of local complications and 
necrotizing pancreatitis. Specific recommendations are presented, along with the evidence levels 
and recommendation grades. (Gut Liver 2023;17:34-48)
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INTRODUCTION

The clinical manifestations of acute pancreatitis vary 
from mild to severe. Most cases are mild and improve 
within 3 to 5 days. However, despite easy access to treat-
ment and technological advances in imaging and inter-
ventions, severe acute pancreatitis still shows serious 

morbidity and mortality. Recently, various therapies for 
clinical features and complications have been attempted, 
and treatment strategies based on clinical reports have 
been proposed. However, the majority of acute pancreatitis 
treatments are still based on the experience and judgment 
of individual doctors, resulting in different treatment 
methods. To reduce such deviations and suggest appropri-
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ate treatment based on evidence, the Korean Pancreatobili-
ary Association (KPBA) developed the Clinical Practice 
Guidelines for Acute Pancreatitis in 2013. The guidelines 
were based on sufficient medical experience in Korea, and 
also foreign guidelines such as those in North America, 
Europe, and Japan were referenced.1-5 A number of new 
studies has been reported since the 2013 guidelines, and 
with accumulated knowledge and information, various 
evidence-based diagnosis and treatment methods have 
been proposed. Therefore, it was necessary to update the 
guidelines with the latest knowledge and revise them to 
accommodate the current medical situation in Korea. Ac-
cordingly, in September 2020, KPBA decided to produce a 
revised version of the guidelines for acute pancreatitis un-
der the leadership of the Pancreas Study Group of KPBA 
(PSG). This paper introduces the purpose of revision, the 
target group and users, the revision process and content, 
and the evidence levels and recommendation grades of the 
guidelines.

METHODS

1. Purpose of revision
In 2013, the KPBA published treatment guidelines for 

acute pancreatitis including severity assessment, initial 
treatment, and management of necrotizing pancreatitis 
and local complications.1 The PSG initiated guideline 
revisions to derive new recommendations by reflecting 
the results of domestic and international studies pub-
lished since 2013. The final purpose of the revised clinical 
practice guidelines for acute pancreatitis was to establish 
comprehensive and practical guidelines suitable for medi-
cal situations in Korea. It should be understood that these 
guidelines do not constrain the discretion of the clinician, 
but rather provide general information for the diagnosis 
and treatment of acute pancreatitis. The treatment of pa-
tients with acute pancreatitis should be decided after the 
clinician comprehensively considers each patient’s situation 
and hospital facilities, and following sufficient consultation 
with the patient or guardian. Therefore, it is inappropriate 
for the guidelines to be used as a standard for evaluating 
the adequacy of medical expenses, as a legal judgment, or 
as an absolute standard in medical disputes. In the future, 
additional studies regarding the pathophysiology, diagno-
sis, severity assessment, and treatment of acute pancreatitis 
should be conducted along with changes in clinical evi-
dence. In addition, the revised guidelines were developed 
without external financial support, and all of the members 
who participated in forming the guidelines did not have 
any conflicts of interest.

2. Subjects and users of the clinical treatment 
guidelines
Patients diagnosed with acute pancreatitis are the main 

target population of the guidelines. Disorders range from 
mild acute pancreatitis to severe acute pancreatitis with 
a systemic inflammatory response, as well as local com-
plications, i.e., peripancreatic fluid collection, pancreatic 
necrosis, pancreatic pseudocyst, and pancreatic abscess. 
The guidelines are intended to present helpful recommen-
dations for all medical staff practicing in various medical 
fields at primary, secondary, and tertiary medical institu-
tions. The guidelines can also be used as educational ma-
terials for training. Ultimately, the guidelines are intended 
to improve the life quality of patients and public health 
through enhanced medical diagnosis and treatment of 
acute pancreatitis in Korea.

3. Revision process and content
In May 2020, in response to the demands of KPBA 

members regarding the need to modify the guidelines for 
acute pancreatitis in Korea, a strategy to revise the guide-
lines was established, under the leadership of the KPBA 
president and executives. The latest important literature 
related to acute pancreatitis was collected, analyzed, and 
reviewed. Through several meetings, a revision to the 
guidelines for the diagnosis of acute pancreatitis, its sever-
ity assessment, initial treatment, and treatment for necro-
tizing pancreatitis and local complications was planned. 
The PSG completed the first questionnaire by selecting 
key questions and phrases for clinical practice guidelines 
and categorizing the evidence levels and recommendation 
grades. For the first questionnaire, e-mail voting was con-
ducted for a group of experts based on the Delphi method. 
The expert group included former and current executives 
and members of the KPBA, and a group of 30 experts was 
constituted with a consideration of regional distribution. 
Each recommendation in the questionnaire was evaluated 
on a five-point Likert scale (completely agree, mostly agree, 
partially agree, mostly disagree, and completely disagree). 
If the number of experts who answered “completely agree” 
and/or “mostly agree” in the questionnaire item exceeded 
75% of the total respondents, it was selected as an appro-
priate clinical practice guideline phrase. As a result of the 
first survey, the opinions of 28 from a total of 30 experts 
were reflected in the revision of the clinical practice guide-
lines. Two experts were excluded as one did not respond 
and another responded incompletely. Sufficient consensus 
was not reached for two recommendations, and thus the 
PSG appropriately revised the phrase and prepared a sec-
ond survey. In the second survey, one recommendation 
was agreed upon and selected as an appropriate guideline 
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phrase. However, the remaining recommendation was not 
agreed upon until the third survey, and thus it was exclud-
ed from the revised clinical practice guidelines.

The revised guidelines provide a total of 24 recommen-
dations and their rationales. The 24 guidelines consist of 
four guidelines for the diagnosis of acute pancreatitis: five 
guidelines for severity assessment; nine guidelines for the 
initial treatment of pancreatitis, nutritional support, and 
convalescent treatment; and six guidelines for the treat-
ment of local complications and necrotizing pancreatitis. 
Regarding surgery, advice was requested from external 
advisors from the Korean Surgical Society. In addition, the 
National Evidence-based Healthcare Collaborating Agency 
provided counsel on the method to developing consensus 
guidelines and expert consensus.

4. Levels of evidence and recommendation grades
The levels of evidence and recommendation grades were 

determined according to the definitions in the GRADE 
system, but were modified to suit the consensus recom-
mendations of the guidelines.6 Evidence levels were classi-
fied as A, B, or C according to the possibility of changes in 
results or conclusions based on relevant evidence in follow-
up studies. In level A, the predicted outcome was unlikely 
to change with future research. Level B indicated future 
research may have an important influence on the outcome 
prediction and also the prediction may change. Level C 
signified future research to have a significant impact on the 
confidence of the prediction, with results that were likely 
to change. Recommendation grades were classified into 
strong recommendation (1) and weak recommendation (2) 
grades, considering not only the level of evidence for the 
study itself, but also the quality of the study results, clinical 
ripple effect, and socioeconomic aspects such as cost and 
convenience.

RECOMMENDATIONS

1. Diagnosis of acute pancreatitis

Recommendation 1
(1) Acute abdominal pain in the upper abdomen 

or the epigastrium. (2) Elevated levels of pancreatic 
enzymes (serum amylase and/or lipase) ≥3 times the 
upper limit of normal. (3) Abnormal findings of acute 
pancreatitis detected by abdominal images such as ul-
trasonography (USG), computed tomography (CT) or 
magnetic resonance imaging (MRI). Patients who pres-
ent with at least two of the above three manifestations, 
and with other pancreatic diseases and acute abdomen 

ruled out are diagnosed with acute pancreatitis.
·  Recommendation grade: strong, Evidence level: B, 
Expert opinion: completely agree (67.9%), mostly 
agree (32.1%), partially agree (0%), mostly disagree 
(0%), completely disagree (0%), not sure (0%)

Acute pancreatitis is typically suspected based on 
compatible clinical conditions including abdominal pain, 
nausea, and vomiting. Radiating back pain is experienced 
in 40% to 70% of patients. Pain usually reaches its peak 
within 30 to 60 minutes and persists for days or weeks.7-9

Acute pancreatitis should be suspected when serum 
amylase and/or lipase levels are elevated. The pancreas is 
responsible for about 40% of total serum amylase, with the 
rest originating primarily in the salivary glands. The diag-
nosis can be made when levels are elevated up to at least 
three times the upper limit of normal as the most accurate 
cutoff.8 In one prospective analysis of 500 patients present-
ing to an emergency department with acute abdominal 
pain, the sensitivity of serum amylase estimation was 85%, 
with a specificity of 91%.10

The diagnosis of acute pancreatitis is best corroborated 
by imaging tests, particularly CT.11 USG is not accurate at 
identifying gland necrosis or assessing the severity of peri-
pancreatic inflammation and fluid.12 MRI with gadolinium 
enhancement is as accurate as CT in imaging the pancreas 
and staging the severity of acute pancreatitis, including 
documenting the degree of pancreatic necrosis.13-15

Recommendation 2
Abdominal CT is quite useful for excluding conditions 

that masquerade as acute pancreatitis, identifying local 
complications of pancreatitis, defining the severity of 
acute pancreatitis, and predicting the final outcome of 
pancreatitis.

·  Recommendation grade: strong, Evidence level: A, 
Expert opinion: completely agree (55.6%), mostly 
agree (44.4%), partially agree (0%), mostly disagree 
(0%), completely disagree (0%), not sure (0%)

Although a number of conditions may be similar to the 
clinical features of acute pancreatitis and even be associ-
ated with elevations in amylase and/or lipase levels, the 
combination of clinical features, laboratory tests, and imag-
ing studies should allow the diagnosis to be reliably made 
within 48 hours of admission. The early use of CT can 
exclude acute appendicitis, ischemia, perforation, pseudo-
obstruction, ureter stone, intestinal obstruction and etc.

CT findings of acute pancreatitis can range from iso-
lated diffuse or focal enlargement of the gland to peripan-
creatic stranding and peripancreatic fluid collections and, 
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at its most severe form, pancreatic gland necrosis.11,16

Pancreatic necrosis has long been recognized as a poor 
prognostic factor in acute pancreatitis and is included in 
the Atlanta criteria of severity. Balthazar11,17 produced a 
scoring system for acute pancreatitis based on the pres-
ence or absence of necrosis. The extent of necrosis is an 
important factor in the CT severity index. Patients with a 
CT severity index >5 were eight times more likely to die, 17 
times more likely to have a prolonged hospital course, and 
10 times more likely to undergo necrosectomy than their 
counterparts with CT scores <5.18

Recommendation 3
Abdominal MRI should be considered when the etiol-

ogy of acute pancreatitis is not clear in discerning ana-
tomical variant, tumor or stone.

·  Recommendation grade: strong, Evidence level: B, 
Expert opinion: completely agree (21.4%), mostly 
agree (71.4%), partially agree (7.1%), mostly disagree 
(0%), completely disagree (0%), not sure (0%)

Malignancy should be considered as a potential etiology 
of unexplained acute pancreatitis, especially when patients 
are older than 40 years and/or have worrisome associated 
features such as weight loss, new-onset diabetes mellitus.15 
In such a patient, a CT with pancreas protocol or MRI with 
magnetic resonance cholangiopancreatography should 
be considered. Alternatively, endoscopic ultrasonography 
(EUS) could be used in this situation to screen not only 
for malignancy but also for ampullary masses, pancreatic 
ductal dilatation, signs of underlying chronic pancreatitis, 
and microlithiasis.13,15,19,20 EUS is particularly well-suited 
for such a situation. If EUS is not available, MRI and mag-
netic resonance cholangiopancreatography are preferred to 
endoscopic retrograde cholangiopancreatography (ERCP).

Recommendation 4
After the diagnosis of acute pancreatitis, its etiology 

should be discerned as soon as possible. It should be as-
sessed by clinical history, laboratory tests such as serum 
liver function tests, measurement of serum calcium and 
serum triglycerides and abdominal images.

·  Recommendation grade: strong, Evidence level: B, 
Expert opinion: completely agree (55.6%), mostly 
agree (37.0%), partially agree (7.1%), mostly disagree 
(0%), completely disagree (0%), not sure (0%)

Accurate determination of an etiology allows the clini-
cian to choose the most appropriate therapy for an indi-
vidual patient. A detailed clinical history, simple laboratory 
tests, and imaging studies such as abdominal USG will 

contribute in finding the likely cause of acute pancreatitis. 
At first, the majority of patients will be identified with the 
two most common causes of acute pancreatitis: gallstones 
and alcohol. Clinical history may also reveal a history of 
hyperlipidemia, drug exposure, iatrogenic events (e.g., em-
boli after cardiac catheterization, post-ERCP pancreatitis), 
or associated autoimmune disorders (e.g., sicca syndrome) 
that may provide important clues to etiology.8 Laboratory 
testing should include liver chemistries and serum calcium 
and triglyceride levels. In patients with a suspicion of au-
toimmune pancreatitis, levels of antinuclear antibody and 
serum IgG4 should also be obtained.

The abdominal USG could identify gallstones or dila-
tion of the common bile duct due to choledocholithiasis. 
The sensitivity of USG to detect gallstones in patients with 
acute biliary pancreatitis is about 70%.12

2. Severity assessment of acute pancreatitis

Recommendation 5
The severity of acute pancreatitis is classified into mild, 

moderately severe, and severe. If a patient develops 
persistent organ failure (>48 hours), he or she should be 
classified as a patient with severe acute pancreatitis.

·  Recommendation grade: strong, Evidence level: A, 
Expert opinion: completely agree (53.6%), mostly 
agree (42.9%), partially agree (3.6%), mostly disagree 
(0%), completely disagree (0%), not sure (0%)

The 2012 revised Atlanta classification is widely ac-
cepted for the severity classification of acute pancreatitis.21 
The severity of acute pancreatitis is classified into mild, 
moderately severe, and severe.22,23 Mild acute pancreatitis 
shows no organ failure, local or systemic complications. 
Organ failure is usually defined as a score of two or more 
for one of three organ systems (respiratory, cardiovascular, 
and renal systems) using the modified Marshall scoring 
system.24 Moderately severe acute pancreatitis is defined by 
the presence of transient (≤48 hours) organ failure, local 
complications or exacerbation of co-morbid disease. Se-
vere acute pancreatitis is defined by persistent (>48 hours) 
organ failure.25,26 In 15% to 20% of patients with acute 
pancreatitis may progress to severe pancreatitis or develop 
complications.7,27-29 The mortality rates of mild and severe 
acute pancreatitis are less than 5%30 and 36% to 50%,25,26,31 
respectively. Therefore, evaluating the severity of patients 
with acute pancreatitis in the initial stage is important in 
predicting such prognosis and determining treatment poli-
cies such as admission to the intensive care unit or transfer 
to a tertiary hospital.21,29,32
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Recommendation 6
The evaluation of the severity of acute pancreatitis us-

ing imaging modalities is necessary to predict the prog-
nosis and determine the initial treatment policy. After 
the diagnosis of acute pancreatitis, repeated evaluations 
using imaging modalities should be considered.

·  Recommendation grade: strong, Evidence level: B, 
Expert opinion: completely agree (35.7%), mostly 
agree (46.4%), partially agree (17.9%), mostly dis-
agree (0%), completely disagree (0%), not sure (0%)

Contrast-enhanced CT (CECT) is required to diagnose 
acute pancreatitis as well as evaluate pancreatic ischemia, 
necrosis, extent of lesions, and local complications.33 Pan-
creatic ischemia and parenchymal necrosis progress over 
several days, and CECT at diagnosis may not reflect the 
actual extent of pancreatic necrosis.34-37 Therefore, the ac-
tual extent of pancreatic necrosis and occurrence of local 
complications can be more accurately evaluated by addi-
tional CECT performed 5 to 7 days after diagnosis.21,33,38,39 
CT severity index has been used to evaluate the severity of 
acute pancreatitis using CECT images (Table 1).37 MRI is 
known to be advantageous in evaluating pancreatic necro-
sis and inflammatory changes to a degree similar to CECT, 
and has an advantage in evaluating the pancreatic duct and 
presence of gallstones.13,40

Recommendation 7
In the initial evaluation of patients with acute pancre-

atitis, hemodynamic status and accompanying organ 
failure must be confirmed, and objective laboratory tests 
such as C-reactive protein, hematocrit, procalcitonin, 
blood urea nitrogen, and creatinine should be consid-
ered.

·  Recommendation grade: strong, Evidence level: B, 
Expert opinion: completely agree (53.6%), mostly 
agree (42.9%), partially agree (3.6%), mostly disagree 
(0%), completely disagree (0%), not sure (0%)

The initial evaluation of acute pancreatitis is necessary 
to evaluate the need for admission to the intensive care 

unit, transfer to a tertiary center, and interventions to treat 
necrotizing pancreatitis. A patient’s vital signs, organ fail-
ure, hematological tests, and various indicators are used as 
tools for initial evaluation. The mortality rate is high when 
accompanied by unstable hemodynamic signs and organ 
failure.26,41,42

Various studies suggest laboratory tests that can predict 
the severity of acute pancreatitis even with a single test. 
C-reactive protein elevation is known to peak at about 
48 to 72 hours after the onset of acute pancreatitis and 
is considered a reliable factor suggesting exacerbation of 
acute pancreatitis.43,44 According to a systematic literature 
review study including 17 prospective studies, procalcito-
nin predicted progression to severe acute pancreatitis with 
a sensitivity of 72% and a specificity of 86%, and predicted 
infectious pancreatic necrosis with a sensitivity of 80% and 
specificity of 91%.45 Hematocrit, blood urea nitrogen, and 
creatinine have been reported to be associated with the 
prognosis of acute pancreatitis in several studies.46-50 In ad-
dition, various other blood markers have been suggested as 
an initial evaluation index for acute pancreatitis, although 
further research is required.

Recommendation 8
For the severity assessment of patients with acute 

pancreatitis, consider evaluations using various sever-
ity criteria such as bedside index for severity in acute 
pancreatitis (BISAP), systemic inflammatory response 
syndrome (SIRS), and Acute Physiology and Chronic 
Health Evaluation II (APACHE II) index.

·  Recommendation grade: strong, Evidence level: B, 
Expert opinion: completely agree (28.6%), mostly 
agree (50.0%), partially agree (21.4%), mostly dis-
agree (0%), completely disagree (0%), not sure (0%)

In order to evaluate the severity of acute pancreatitis, 
starting with the Ranson index published in 1974, vari-
ous indexes such as the APACHE II, the Glasgow, and 
the BISAP index have been used. The usefulness of each 
indicator has been proven through research, however, the 
superiority and inferiority of each indicator has yet to be 

Table 1.Table 1. Evidence Levels and Recommendation Grades

Evidence levels A Further research is unlikely to change our confidence in the estimate of the effect.
B Further research is likely to have an important impact on our confidence in the estimate of the effect and 

may change the estimate.
C Further research is very likely to have an important impact on our confidence in the estimate of the effect 

and is likely to change the estimate.
Recommendation grades Strong The recommendation can apply to most patients in most circumstances. The desired effect is greater 

than the harmful effect.
Weak The best action may differ depending on circumstances or patient or society values. Other alternatives 

may be equally reasonable. The desired effect may be slightly larger than the harmful effect.
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determined.51,52 Each indicator needs to be judged and ap-
plied by the clinician according to the ease and accuracy of 
the indicator in each clinical situation.

APACHE II is not an indicator for a specific disease, but 
has been used to assess patients in the intensive care unit. 
High APACHE II scores of patients with acute pancreatitis 
at admission and 72 hours after admission are known to 
be associated with higher mortality (<4%, APACHE II <8; 
11% to 18%, APACHE II >8).51,53

BISAP scores one point each for five items: blood urea 
nitrogen >25 mg/dL, impaired mental status, SIRS, age >60 
years, and pleural effusion during 24 hours of hospitaliza-
tion.54 According to previous reports, the mortality rate 
of acute pancreatitis patients increases in proportion to 
BISAP scores. It is also considered as a simple and useful 
test with similar accuracy to the APACHE II index and CT 
severity index.52,55

SIRS indicates a serious condition with inflammation 
throughout the whole body. SIRS criteria were defined as 
tachycardia (heart rate >90 beats/min), tachypnea (respira-
tory rate >20 breaths/min), fever or hypothermia (tem-
perature >38°C or <36°C), and leukocytosis, leukopenia, or 
bandemia (white blood cells >12,000/mm3, <4,000/mm3 or 
bandemia ≥10%).56 SIRS lasting more than 48 hours is as-
sociated with multi-organ failure and is known to be a pre-
dictor of mortality in acute pancreatitis.57 The SIRS index 
does not lack predictive rates for severe pancreatitis and 
death compared to other indexes, and the evaluation items 
are relatively simple and easy.33

Recommendation 9
Patients evaluated for severe acute pancreatitis should 

be transferred to a hospital that has an intensive care 
unit and is capable of endoscopic intervention, radio-
logic intervention, and surgical treatment.

·  Recommendation grade: strong, Evidence level: C, 
Expert opinion: completely agree (50.0%), mostly 
agree (35.7%), partially agree (14.3%), mostly dis-
agree (0%), completely disagree (0%), not sure (0%)

Several studies have reported that the prognosis of pa-
tients with acute pancreatitis becomes better as the size of 
the hospital increases.58-61 It has been reported that even 
small institutions can improve the treatment outcome of 
severe acute pancreatitis through a multidisciplinary ap-
proach, and some studies have shown that there is no re-
lationship between hospital size and patient survival ben-
efit.62-64 However, even a study that reported no survival 
benefit confirmed that the hospital stay was shortened in a 
large hospital, and a study on severe acute pancreatitis re-
ported better treatment outcomes in large hospitals.59,64 In 

the case of gallstone pancreatitis, the need for endoscopic/
radiologic intervention, and surgical treatment is high, and 
thus, such a patient should be considered for transfer to a 
tertiary hospital.65

3. Initial treatment, nutritional support, and 
convalescent treatment

Recommendation 10
Goal-directed therapy is recommended for initial fluid 

resuscitation in acute pancreatitis.
·  Recommendation grade: weak, Evidence level: C, Ex-
pert opinion: completely agree (21.4%), mostly agree 
(67.9%), partially agree (10.7%), mostly disagree (0%), 
completely disagree (0%), not sure (0%)

Among a number of studies on the initial infusion vol-
ume of fluids, a randomized controlled trial (RCT) com-
paring the prognosis by the amount of fluids administered 
for 24 hours reported that excessive fluid supply exceeding 
4.1 L increased persistent organ failure.66 In addition, there 
was another report that rapid and excessive fluid supply, 
which diminishes hematocrit levels to less than 35% within 
48 hours, increases sepsis and mortality in patients with 
severe acute pancreatitis.67 Therefore, for the treatment 
of acute pancreatitis, determining the proper initial infu-
sion rate and volume of fluids is very important, and goal-
directed therapy through appropriate monitoring may be 
preferred. Goal-directed therapy is generally defined as 
the titration of intravenous fluids to specific clinical and 
biochemical targets of perfusion including mean arterial 
pressure, central venous pressure, heart rate, urine output, 
blood urea nitrogen concentration, and hematocrit. Ac-
cording to an RCT conducted on patients with severe acute 
pancreatitis, the goal-directed therapy group, which is set 
to reduce the infusion rate when the initial goal is reached, 
exhibited better results such as reduced multiple organ fail-
ure and mortality in terms of clinical outcome.68 However, 
a technical review of seven RCTs regarding goal-directed 
therapy in acute pancreatitis showed that there was no sig-
nificant difference in clinical outcomes including infected 
pancreatic necrosis, multiple organ failure, and mortality.69 
Therefore, additional large-scale RCTs should be per-
formed in the future owing to the low quality of evidence 
about the clear effectiveness of the therapy.

Recommendation 11
Pain control associated with acute pancreatitis should 

be actively considered during initial treatment.
·  Recommendation grade: strong, Evidence level: A, 
Expert opinion: completely agree (64.3%), mostly 
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agree (32.1%), partially agree (3.6%), mostly disagree 
(0%), completely disagree (0%), not sure (0%)

Acute pancreatitis-associated pain is extremely severe 
and persistent, and as a result, it can cause anxiety and 
exert a negative influence on the clinical progress. Accord-
ingly, it is crucial to use appropriate analgesics to lessen ab-
dominal pain in the initial treatment for acute pancreatitis. 
Up to date, it is believed that the use of analgesics, includ-
ing narcotics, does not interfere with the diagnosis and 
treatment of acute pancreatitis.70 However, exact evidence 
as to which analgesic is most useful for pain relief in acute 
pancreatitis is yet to be discovered.71-73 Therefore, addition-
al large-scale RCTs should be carried out in the future. The 
frequency or amount of analgesic administration should be 
monitored by experienced physicians and, if necessary, the 
level of oxygen saturation should be monitored in bed. In 
addition, if the patient has severe abdominal pain, patient-
controlled analgesia may be conducted.

Recommendation 12
The routine use of prophylactic antibiotics is not rec-

ommended in acute pancreatitis.
·  Recommendation grade: strong, Evidence level: A, 
Expert opinion: completely agree (21.4%), mostly 
agree (64.3%), partially agree (14.3%), mostly dis-
agree (0%), completely disagree (0%), not sure (0%)

The Japanese guideline recommends the use of prophy-
lactic antibiotics within 72 hours of onset of severe acute 
pancreatitis and necrotizing pancreatitis based on the result 
that mortality and infectious pancreatic complication rates 
were significantly reduced in a meta-analysis of 6 RCTs 
on patients with severe acute pancreatitis or necrotizing 
pancreatitis within 48 and 72 hours of onset.74 However, 
three RCTs reported that the use of prophylactic antibiot-
ics to prevent pancreatic infection in patients with severe 
acute pancreatitis or acute necrotizing pancreatitis without 
clinical evidence of infection did not reduce mortality or 
morbidity.75-77 Also, other studies reported that the use of 
prophylactic broad-spectrum antibiotics may increase the 
risk of multidrug-resistant or fungal infections.78,79 In addi-
tion, a technical review of 10 RCTs conducted on patients 
with severe acute pancreatitis or acute necrotizing pancre-
atitis showed that the use of prophylactic antibiotics does 
not significantly reduce mortality and infected pancreatic 
necrosis in a subgroup analysis that includes only recent 
RCTs reported after 2002 or higher-quality trials.80 Con-
sequently, these studies indicate that the evidence is still 
insufficient concerning the use of prophylactic antibiotics 
for the purpose of reducing infection-related complica-

tions and mortality in acute pancreatitis, including severe 
or necrotizing pancreatitis. Therefore, additional large-
scale RCTs regarding this issue should be conducted in the 
future.

Recommendation 13
Early ERCP should be performed in acute gallstone 

pancreatitis with cholangitis or persistent biliary ob-
struction.

·  Recommendation grade: strong, Evidence level: A, 
Expert opinion: completely agree (60.8%), mostly 
agree (32.1%), partially agree (7.1%), mostly disagree 
(0%), completely disagree (0%), not sure (0%)

An RCT reported that biliary obstructions lasting more 
than 48 hours significantly increased complications in pa-
tients with acute gallstone pancreatitis. Based on this find-
ing, early ERCP should be performed in acute gallstone 
pancreatitis accompanied with persistent biliary obstruc-
tion.81 Similarly, a meta-analysis of seven RCTs compar-
ing the early ERCP group and the conservative treatment 
group in patients with acute gallstone pancreatitis reported 
that the complications and mortality of the early ERCP 
group were significantly lower than those of the conserva-
tive treatment group in a subgroup analysis of the patients 
accompanied with cholangitis or biliary obstruction.82 In 
addition, a recent multicenter RCT reported that no dif-
ference in major complications and mortality was found 
when comparing the early ERCP with sphincterotomy 
group and the conservative treatment group in patients 
with severe acute gallstone pancreatitis without concomi-
tant cholangitis.83 Therefore, such results suggest that early 
ERCP is useful when cholangitis is accompanied or persis-
tent biliary obstruction is suspected in patients with acute 
gallstone pancreatitis.

Recommendation 14
In patients with acute pancreatitis, early oral feeding 

should be considered, if possible.
·  Recommendation grade: strong, Evidence level: A, 
Expert opinion: completely agree (35.7%), mostly 
agree (53.6%), partially agree (10.7%), mostly dis-
agree (0%), completely disagree (0%), not sure (0%)

Traditionally, “nil per os (NPO) and bowel rest” was be-
lieved to be the gold standard to reduce pancreatic stimu-
lation in patients with acute pancreatitis. However, recent 
evidence including randomized controlled studies suggests 
the complete opposite of this traditionally accepted belief. 
Early refeeding reduced the incidence of acute pancreatitis 
related complications such as infection, comorbidity and 
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mortality.84-87 Gut-mucosal barrier is considered the pos-
sible mechanism for such results.88 A systematic review of 
11 RCTs addressing the role of early enteral refeeding dem-
onstrated early enteral refeeding within 48 hours of admis-
sion reduced the incidence of organ failure, infection, and 
mortality.89 However, an RCT which compared refeeding 
within 24 hours of admission versus refeeding after 72 
hours of admission demonstrated no difference in terms of 
infection and mortality.90 High levels of evidence support 
early refeeding may help reduce the risk of infection and 
mortality by protecting the gut-mucosal barrier and reduc-
ing bacterial translocation. However, there is still a lack of 
evidence regarding when clinically significant damage to 
the gut-mucosal barrier occurs during NPO period. There-
fore, recommendations for the specific time of refeeding in 
acute pancreatitis patients, such as within 24 hours or 48 
hours were discouraged in this guideline.

Recommendation 15
Enteral tube feeding should be considered in patients 

with acute pancreatitis who cannot tolerate oral feeding.
·  Recommendation grade: strong, Evidence level: A, 
Expert opinion: completely agree (25.0%), mostly 
agree (53.6%), partially agree (14.3%), mostly dis-
agree (0%), completely disagree (0%), not sure (0%)

Although early refeeding should be considered as pos-
sible to protect the gut-mucosal barrier, for patients who 
cannot tolerate oral feeding, enteral tube feeding can be 
considered if there are no contraindications such as ileus, 
abdominal compartment syndrome, etc.84-87 Traditionally, 
nasojejunal (NJ) tube beyond the ligament of Treitz was 
the preferred route for enteral feeding to reduce pancreatic 
stimulation. However, several recent RCTs showed that 
both nasogastric (NG) tube feeding and NJ tube feed-
ing were comparable in terms of safety and mortality.91-94 
Placing an NG tube is safe and technically easier than an 
NJ tube with comparable safety, and thus, both routes for 
enteral feeding can be chosen based on the clinical status 
of a patient.28,74,80,95 Parenteral nutrition can be considered 
in patients who cannot tolerate enteral nutrition or in cases 
where sufficient daily caloric intake is not possible by en-
teral or oral feeding.

Recommendation 16
Any form of low-fat diet is recommended as long as it 

is tolerated by the patient.
·  Recommendation grade: strong, Evidence level: B, 
Expert opinion: completely agree (28.6%), mostly 
agree (53.6%), partially agree (17.8%), mostly dis-
agree (0%), completely disagree (0%), not sure (0%)

In a number of RCTs comparing different types of ini-
tial oral diets such as liquid diet, soft diet, and solid diet 
with low-fat composition in patients with acute pancre-
atitis, there was no difference in terms of safety. Rather, 
soft or solid diet was equally tolerated and could provide a 
higher daily caloric intake compared with liquid diets.96-99 
In an RCT of 101 patients with mild acute pancreatitis 
comparing soft diet and liquid diet, even shorter hospital 
stay was observed in the soft diet group.99 However, there is 
not enough concrete evidence that suggests a specific type 
of initial oral diet affects the safety and/or prognosis of 
acute pancreatitis. Thus, any form of diet can be chosen as 
an initial meal as tolerated. Although there is limited data 
for the ideal composition of a restarting diet, low-fat (<30% 
of total energy), high protein and carbohydrate diet can be 
recommended as an initial meal.96,97,99,100

Recommendation 17
It is recommended to perform cholecystectomy within 

the same hospitalization period for mild acute biliary 
pancreatitis, and delayed cholecystectomy for severe 
acute pancreatitis after the inflammatory reaction has 
been sufficiently resolved.

·  Recommendation grade: strong, Evidence level: B, 
Expert opinion: completely agree (28.6%), mostly 
agree (53.6%), partially agree (10.7%), mostly dis-
agree (7.1%), completely disagree (0%), not sure (0%)

Acute biliary pancreatitis is one of the indications of 
cholecystectomy to reduce the risk of recurrent gallstone 
related complications such as recurrent acute pancreati-
tis, acute cholecystitis and cholangitis. However, surgical 
complication risks should be considered for the appropri-
ate timing of cholecystectomy. In an RCT of 120 patients 
with acute biliary pancreatitis comparing cholecystectomy 
versus wait-and-see approach, 47% of patients in the wait-
and-see approach group developed at least one recurrent 
biliary event during the follow-up period.101 In another 
RCT which compared same-admission versus delayed cho-
lecystectomy for mild biliary pancreatitis, same-admission 
cholecystectomy reduced gallstone related events with 
a very low risk of surgical complications.102,103 However, 
there are limited data that support early cholecystectomy 
for severe acute biliary pancreatitis.104 In an RCT which in-
cluded 187 patients with moderately severe or severe acute 
biliary pancreatitis, infectious complications were com-
mon when cholecystectomy was performed within 3 weeks 
after development of severe acute pancreatitis.105 Although 
cholecystectomy is indicated for acute biliary pancreatitis, 
optimal timing of cholecystectomy should be tailored to 
the patient according to the severity of acute pancreatitis.
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Recommendation 18
Alcohol abuse treatment should be considered for pa-

tients with recurrent acute alcoholic pancreatitis.
·  Recommendation grade: weak, Evidence level: C, Ex-
pert opinion: completely agree (67.9%), mostly agree 
(25.0%), partially agree (7.1%), mostly disagree (0%), 
completely disagree (0%), not sure (0%)

Alcohol abstinence is essential for alcoholic pancre-
atitis. In a prospective cohort study of 68 patients with 
acute alcoholic pancreatitis, during the follow-up period 
of median 38 months, alcohol abstinence was a signifi-
cant protective factor against recurrent episodes of acute 
pancreatitis after the first attack.106 In another study which 
followed 118 patients with first attack of acute alcoholic 
pancreatitis for 5 years, alcohol abstinence after the first 
episode was a significant protective factor against recurrent 
attacks. This study also demonstrated that pancreatic dys-
function was rare in abstinent patients.107 Currently, non-
pharmacological and pharmacological treatment such as 
naltrexone or acamprosate are being used for alcohol use 
disorder.108 In an RCT of 120 patients with first episodes of 
acute alcoholic pancreatitis, repeated visits with 6-month 
intervals including an intervention against alcohol con-
sumption showed better results than single interventions 
during initial hospitalization, in terms of recurrence rate of 
acute pancreatitis for a period of 2 years.109 Although there 
are only limited data that support treatments of alcohol 
abuse for patients with acute alcoholic pancreatitis, non-
pharmacological/pharmacological treatment for alcohol 
use disorder can be considered in patients with recurrent 
episodes of acute alcoholic pancreatitis.

4. Treatment of local complication and necrotizing 
pancreatitis

Recommendation 19
Pancreatic fluid collection is classified as acute peri-

pancreatic fluid collection (APFC), pancreatic pseudo-
cyst, acute necrotic collection and walled-off necrosis 
depending on the nature of the content, the time of 
formation and the presence or absence of a wall encap-
sulating the fluid collection.

·  Recommendation grade: strong, Evidence level: A, 
Expert opinion: completely agree (71.4%), mostly 
agree (28.6%), partially agree (0%), mostly disagree 
(0%), completely disagree (0%), not sure (0%)

The Atlanta classification was published in 1992, and 
the revised Atlanta classification in 2012.21 In the revised 
version, local complication was defined in four categories 

according to the nature of the content, the time of forma-
tion and the presence or absence of well-defined wall en-
capsulation. APFC is associated with interstitial edematous 
pancreatitis without necrosis. Peripancreatic fluid retention 
lacks a defined wall encapsulation within 4 weeks of onset 
of pancreatitis. Pancreatic pseudocyst is defined as the re-
tention of fluids well encapsulated by an inflammatory wall 
without solid content and necrosis. It has a round or oval 
shape and usually occurs after 4 weeks or more of acute in-
terstitial edematous pancreatitis. Acute necrotic collection 
is related to the necrosis of pancreatic parenchymal and/
or tissue surrounding the pancreas for the first 4 weeks. It 
contains variable amounts of fluid and necrotic material. 
Walled-off necrosis has a well-defined wall that encapsu-
lates fluid and necrotic materials. Typically, this maturation 
could occur over 4 weeks.

Recommendation 20
Conservative (medical) treatment is considered for 

APFC.
·  Recommendation grade: strong, Evidence level: B, 
Expert opinion: completely agree (60.7%), mostly 
agree (39.3%), partially agree (0%), mostly disagree 
(0%), completely disagree (0%), not sure (0%)

On CECT, APFC demonstrates homogeneous internal 
density, could be multiple lesion, and may exist within the 
normal fascial plan of the retroperitoneum.21 Most APFCs 
are sterile and, in most cases, resolve spontaneously, so no 
additional procedures are needed.110 Some APFCs persist 
for more than 4 weeks, and may rarely develop into pan-
creatic pseudocyst. If intestinal perforation or abdominal 
compartment syndrome or infection occurs, surgery or 
intervention may be required.111,112

Recommendation 21
Indications for treatment of pseudocysts in patients 

with clinical symptoms and complications. For treat-
ment, endoscopic drainage could be preferentially per-
formed, and percutaneous drainage and surgical drain-
age could also be considered.

·  Recommendation grade: strong, Evidence level: B, 
Expert opinion: completely agree (42.9%), mostly 
agree (50.0%), partially agree (7.1%), mostly disagree 
(0%), completely disagree (0%), not sure (0%)

The probability of spontaneous resolution of pseudo-
cysts is variously reported to be 60%–70%.113 Some studies 
report no difference in prognosis even when the size of 
cysts is large.114 Therefore, pseudocysts drainage is per-
formed only when there are symptoms and complications. 
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According to a systematic review of comparing pseudocyst 
drainage methods, surgical treatment showed better results 
than percutaneous drainage regarding mortality rate (odds 
ratio, 1.37; 95% confidence interval, 1.12 to 1.68). Endo-
scopic drainage showed similar results to surgery, however, 
it displayed a low rate of adverse events and short length 
of stay.115 Endoscopic drainage can be divided in to trans-
papillary and transmural drainage. Transpapillary drainage 
is effective when there is a connection between the pan-
creatic duct and the pseudocyst. It is also adequately used 
when it is difficult to perform transmural drainage due to 
the distance between the intestinal wall and the pseudo-
cyst. The clinical success rate is known as 85% to 90% from 
retrospective studies.116,117 EUS-guided transmural drain-
age has a technical success rate of over 90% and a clinical 
success rate of over 80%, which is a treatment success rate 
similar to surgical treatment.118-120

Recommendation 22
Conservative treatment is preferred for the initial 

treatment of necrotizing pancreatitis. Intervention is 
considered when an infection is suspected or confirmed 
necrotizing pancreatitis is accompanied by clinical dete-
rioration.

·  Recommendation grade: strong, Evidence level: C, 
Expert opinion: completely agree (35.7%), mostly 
agree (57.1%), partially agree (7.1%), mostly disagree 
(0%), completely disagree (0%), not sure (0%)

Considering that early necrosectomy within 72 hours 
showed high mortality and necrosectomy within 2 weeks 
displayed high complications, conservative treatment 
should be prioritized for the initial treatment of necrotiz-
ing pancreatitis.121-123 The best indication of intervention 
for necrotizing pancreatitis is when infectious pancreatic 
necrosis is confirmed or suspected and accompanied by 
clinical deterioration.124 Even when infectious pancreatic 
necrosis is diagnosed, if the general condition is stable, 
conservative treatment including antibiotic treatment can 
be considered first.79 Most patients with sterile necrotizing 
pancreatitis can be treated without intervention. However, 
intervention may be required if symptoms such as abdomi-
nal pain, nausea, and vomiting persist or if complications 
such as gastrointestinal obstruction, bile duct obstruction, 
or fistula are present.95,124

Recommendation 23
In patients with necrotizing pancreatitis, therapeutic 

intervention should be performed 4 weeks after the on-
set of pancreatitis if possible, and early drainage may be 
considered if the intervention cannot be delayed until 4 

weeks depending on the patient’s condition.
·  Recommendation grade: weak, Evidence level: C, Ex-
pert opinion: completely agree (32.1%), mostly agree 
(50.0%), partially agree (14.3%), mostly disagree 
(3.6%), completely disagree (0%), not sure (0%)

Early open necrosectomy is associated with high mor-
tality and complications, whereas interventions performed 
4 weeks after the onset of pancreatitis are associated with 
lower mortality.122,123,125,126 Thus, it is recommended to 
perform therapeutic intervention 4 weeks after the onset 
of pancreatitis when acute necrotic collection is walled-
off. Even if early drainage was performed according on the 
patient's condition, necrosectomy should be considered to 
postpone until walled-off necrosis is formed.95

Recommendation 24
Intervention decisions in patients with necrotizing 

pancreatitis should follow a step-up approach.
·  Recommendation grade: strong, Evidence level: A, 
Expert opinion: completely agree (42.9%), mostly 
agree (53.6%), partially agree (3.6%), mostly disagree 
(0%), completely disagree (0%), not sure (0%)

For interventions in patients with necrotizing pan-
creatitis, a step-up approach is recommended, starting 
with percutaneous or endoscopic drainage, followed by 
endoscopic or surgical necrosectomy if there is no clinical 
improvement. In the initially proposed step-up approach, 
video-assisted retroperitoneal debridement was suggested 
as a minimally invasive surgical necrosectomy method.127 
This surgical step-up approach consisting of percutaneous 
drainage and video-assisted retroperitoneal debridement 
reduced new onset multi-organ failure in the short term 
and had fewer complications such as incisional hernias 
and endocrine insufficiency in the long term compared to 
open necrosectomy.127,128 In recent years, with the devel-
opment of endoscopic intervention, the endoscopic step-
up approach, which performs endoscopic necrosectomy 
after endoscopic drainage, is also preferred. In particular, 
the endoscopic step-up approach causes fewer complica-
tions such as fistulas compared to the surgical step-up ap-
proach.129,130

CONCLUSION

Since the KPBA established Korean guidelines for acute 
pancreatitis in 2013, new clinical evidence for acute pan-
creatitis was emerged through several studies. Accordingly, 
this revised guideline was prepared including the latest 
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clinical evidence and fitting the medical situation in our 
country. It is hoped that this revised clinical practice guide-
line will help provide appropriate diagnosis, evaluation, 
and optimized treatment for patients with acute pancreati-
tis.

CONFLICTS OF INTEREST

No potential conflict of interest relevant to this article 
was reported.

ORCID

Sang Hyub Lee https://orcid.org/0000-0003-2174-9726
Jung Wan Choe https://orcid.org/0000-0003-0634-5141
Young Koog Cheon https://orcid.org/0000-0003-3655-1165
Miyoung Choi https://orcid.org/0000-0002-2424-9965
Min Kyu Jung https://orcid.org/0000-0001-8749-408X
Dong Kee Jang https://orcid.org/0000-0001-6642-6635
Jung Hyun Jo https://orcid.org/0000-0002-2641-8873
Jae Min Lee https://orcid.org/0000-0003-2570-6643
Eui Joo Kim https://orcid.org/0000-0001-5573-7083
Sung Yong Han https://orcid.org/0000-0002-0256-9781
Young Hoon Choi https://orcid.org/0000-0002-2633-1401
Hyung-Il Seo https://orcid.org/0000-0002-4132-7662
Dong Ho Lee https://orcid.org/0000-0001-8983-851X
Hong Sik Lee https://orcid.org/0000-0001-9726-5416

REFERENCES

 1. Kim TH, Kim JH, Seo DW, Lee TH, Lee SH, Koh DH. 
Clinical practice guidelines for acute pancreatitis: purpose 
and process of guidelines. Korean J Pancreas Biliary Tract 
2013;18:1-3.

 2. Koh DH, Kim JH, Lee J, Choi HS. Clinical practice guide-
lines for acute pancreatitis: the diagnosis of acute pancreati-
tis. Korean J Pancreas Biliary Tract 2013;18:4-13.

 3. Lee SH, Ryu JK, Ahn DW, Kim J. Clinical practice guideline 
for acute pancreatitis: the assessment of the severity of acute 
pancreatitis. Korean J Pancreas Biliary Tract 2013;18:14-23.

 4. Lee TH, Han JH, Park SH. Clinical practice guideline for 
acute pancreatitis: initial management of acute pancreatitis. 
Korean J Pancreas Biliary Tract 2013;18:24-30.

 5. Kim TH, Seo DW, Lee SO, Kim SH. Clinical practice guide-
line for acute pancreatitis: the treatment of local complica-
tion of acute pancreatitis and necrotizing pancreatitis. Ko-
rean J Pancreas Biliary Tract 2013;18:31-41.

 6. Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerg-

ing consensus on rating quality of evidence and strength of 
recommendations. BMJ 2008;336:924-926.

 7. Forsmark CE, Baillie J; AGA Institute Clinical Practice and 
Economics Committee; AGA Institute Governing Board. 
AGA Institute technical review on acute pancreatitis. Gas-
troenterology 2007;132:2022-2044.

 8. Malfertheiner P, Kemmer TP. Clinical picture and diagnosis 
of acute pancreatitis. Hepatogastroenterology 1991;38:97-
100.

 9. Banks PA, Freeman ML; Practice Parameters Commit-
tee of the American College of Gastroenterology. Prac-
tice guidelines in acute pancreatitis. Am J Gastroenterol 
2006;101:2379-2400.

 10. Kemppainen EA, Hedström JI, Puolakkainen PA, et al. Rap-
id measurement of urinary trypsinogen-2 as a screening test 
for acute pancreatitis. N Engl J Med 1997;336:1788-1793.

 11. Balthazar EJ. CT diagnosis and staging of acute pancreatitis. 
Radiol Clin North Am 1989;27:19-37.

 12. Wang SS, Lin XZ, Tsai YT, et al. Clinical significance of 
ultrasonography, computed tomography, and biochemical 
tests in the rapid diagnosis of gallstone-related pancreatitis: a 
prospective study. Pancreas 1988;3:153-158.

 13. Arvanitakis M, Delhaye M, De Maertelaere V, et al. Com-
puted tomography and magnetic resonance imaging in 
the assessment of acute pancreatitis. Gastroenterology 
2004;126:715-723.

 14. Pamuklar E, Semelka RC. MR imaging of the pancreas. 
Magn Reson Imaging Clin N Am 2005;13:313-330.

 15. Matos C, Bali MA, Delhaye M, Devière J. Magnetic reso-
nance imaging in the detection of pancreatitis and pancreatic 
neoplasms. Best Pract Res Clin Gastroenterol 2006;20:157-
178.

 16. Hirota M, Kimura Y, Ishiko T, Beppu T, Yamashita Y, Ogawa 
M. Visualization of the heterogeneous internal structure of 
so-called “pancreatic necrosis” by magnetic resonance imag-
ing in acute necrotizing pancreatitis. Pancreas 2002;25:63-
67.

 17. Balthazar EJ. Acute pancreatitis: assessment of severity with 
clinical and CT evaluation. Radiology 2002;223:603-613.

 18. Simchuk EJ, Traverso LW, Nukui Y, Kozarek RA. Computed 
tomography severity index is a predictor of outcomes for 
severe pancreatitis. Am J Surg 2000;179:352-355.

 19. Reddy MS, Udgiri N. Computed tomography and magnetic 
resonance imaging in the assessment of acute pancreatitis. 
Gastroenterology 2004;127:1277.

 20. Ko SW, Kim TH, Song TJ, et al. Prognosis and clinical char-
acteristics of patients with pancreatic ductal adenocarcinoma 
diagnosed by endoscopic ultrasonography but indeterminate 
on computed tomography. Gut Liver 2022;16:474-482.

 21. Banks PA, Bollen TL, Dervenis C, et al. Classification of 
acute pancreatitis--2012: revision of the Atlanta classification 

https://orcid.org/0000-0003-2174-9726
https://orcid.org/0000-0003-0634-5141
https://orcid.org/0000-0003-3655-1165
https://orcid.org/0000-0002-2424-9965
https://orcid.org/0000-0001-8749-408X
https://orcid.org/0000-0001-6642-6635
https://orcid.org/0000-0002-2641-8873
https://orcid.org/0000-0003-2570-6643
https://orcid.org/0000-0001-5573-7083
https://orcid.org/0000-0002-0256-9781
https://orcid.org/0000-0002-2633-1401
https://orcid.org/0000-0002-4132-7662
https://orcid.org/0000-0001-8983-851X
https://orcid.org/0000-0001-9726-5416


Lee SH, et al: Revised Guideline of KPBA for Acute Pancreatitis

https://doi.org/10.5009/gnl220108  45

and definitions by international consensus. Gut 2013;62:102-
111.

 22. Petrov MS, Windsor JA. Classification of the severity of 
acute pancreatitis: how many categories make sense? Am J 
Gastroenterol 2010;105:74-76.

 23. Vege SS, Gardner TB, Chari ST, et al. Low mortality and high 
morbidity in severe acute pancreatitis without organ fail-
ure: a case for revising the Atlanta classification to include 
“moderately severe acute pancreatitis”. Am J Gastroenterol 
2009;104:710-715.

 24. Marshall JC, Cook DJ, Christou NV, Bernard GR, Sprung 
CL, Sibbald WJ. Multiple organ dysfunction score: a reliable 
descriptor of a complex clinical outcome. Crit Care Med 
1995;23:1638-1652.

 25. Mofidi R, Duff MD, Wigmore SJ, Madhavan KK, Garden OJ, 
Parks RW. Association between early systemic inflammatory 
response, severity of multiorgan dysfunction and death in 
acute pancreatitis. Br J Surg 2006;93:738-744.

 26. Johnson CD, Abu-Hilal M. Persistent organ failure during 
the first week as a marker of fatal outcome in acute pancre-
atitis. Gut 2004;53:1340-1344.

 27. Greenberg JA, Hsu J, Bawazeer M, et al. Clinical practice 
guideline: management of acute pancreatitis. Can J Surg 
2016;59:128-140.

 28. Tenner S, Baillie J, DeWitt J, Vege SS; American College of 
Gastroenterology. American College of Gastroenterology 
guideline: management of acute pancreatitis. Am J Gastro-
enterol 2013;108:1400-1416.

 29. Gliem N, Ammer-Herrmenau C, Ellenrieder V, Neesse A. 
Management of severe acute pancreatitis: an update. Diges-
tion 2021;102:503-507.

 30. Singh VK, Bollen TL, Wu BU, et al. An assessment of the se-
verity of interstitial pancreatitis. Clin Gastroenterol Hepatol 
2011;9:1098-1103.

 31. Buter A, Imrie CW, Carter CR, Evans S, McKay CJ. Dynamic 
nature of early organ dysfunction determines outcome in 
acute pancreatitis. Br J Surg 2002;89:298-302.

 32. Paul J. Recent advances in diagnosis and severity assessment 
of acute pancreatitis. Prague Med Rep 2020;121:65-86.

 33. Larvin M, Chalmers AG, McMahon MJ. Dynamic con-
trast enhanced computed tomography: a precise technique 
for identifying and localising pancreatic necrosis. BMJ 
1990;300:1425-1428.

 34. Bollen TL, Singh VK, Maurer R, et al. A comparative evalu-
ation of radiologic and clinical scoring systems in the early 
prediction of severity in acute pancreatitis. Am J Gastroen-
terol 2012;107:612-619.

 35. Spanier BW, Nio Y, van der Hulst RW, Tuynman HA, Dijk-
graaf MG, Bruno MJ. Practice and yield of early CT scan in 
acute pancreatitis: a Dutch Observational Multicenter Study. 
Pancreatology 2010;10:222-228.

 36. Isenmann R, Büchler M, Uhl W, Malfertheiner P, Martini 
M, Beger HG. Pancreatic necrosis: an early finding in severe 
acute pancreatitis. Pancreas 1993;8:358-361.

 37. Balthazar EJ, Robinson DL, Megibow AJ, Ranson JH. Acute 
pancreatitis: value of CT in establishing prognosis. Radiol-
ogy 1990;174:331-336.

 38. Kemppainen E, Sainio V, Haapiainen R, Kivisaari L, Kivi-
laakso E, Puolakkainen P. Early localization of necrosis by 
contrast-enhanced computed tomography can predict out-
come in severe acute pancreatitis. Br J Surg 1996;83:924-929.

 39. London NJ, Leese T, Lavelle JM, et al. Rapid-bolus contrast-
enhanced dynamic computed tomography in acute pancre-
atitis: a prospective study. Br J Surg 1991;78:1452-1456.

 40. Stimac D, Miletić D, Radić M, et al. The role of nonenhanced 
magnetic resonance imaging in the early assessment of acute 
pancreatitis. Am J Gastroenterol 2007;102:997-1004.

 41. Flint R, Windsor JA. Early physiological response to in-
tensive care as a clinically relevant approach to predict-
ing the outcome in severe acute pancreatitis. Arch Surg 
2004;139:438-443.

 42. Rau BM, Bothe A, Kron M, Beger HG. Role of early multi-
system organ failure as major risk factor for pancreatic infec-
tions and death in severe acute pancreatitis. Clin Gastroen-
terol Hepatol 2006;4:1053-1061.

 43. Viedma JA, Pérez-Mateo M, Agulló J, Domínguez JE, 
Carballo F. Inflammatory response in the early prediction of 
severity in human acute pancreatitis. Gut 1994;35:822-827.

 44. Komolafe O, Pereira SP, Davidson BR, Gurusamy KS. Serum 
C-reactive protein, procalcitonin, and lactate dehydrogenase 
for the diagnosis of pancreatic necrosis. Cochrane Database 
Syst Rev 2017;4:CD012645.

 45. Mofidi R, Suttie SA, Patil PV, Ogston S, Parks RW. The value 
of procalcitonin at predicting the severity of acute pancreati-
tis and development of infected pancreatic necrosis: system-
atic review. Surgery 2009;146:72-81.

 46. Pezzilli R, Morselli-Labate AM. Hematocrit determination 
(HCT) as an early marker associated with necrotizing pan-
creatitis and organ failure. Pancreas 2001;22:433-435.

 47. Brown A, Orav J, Banks PA. Hemoconcentration is an early 
marker for organ failure and necrotizing pancreatitis. Pan-
creas 2000;20:367-372.

 48. Wu BU, Bakker OJ, Papachristou GI, et al. Blood urea nitro-
gen in the early assessment of acute pancreatitis: an interna-
tional validation study. Arch Intern Med 2011;171:669-676.

 49. Gardner TB. BUN level as a marker of severity in acute pan-
creatitis: simple, universal, and accurate: comment on “Blood 
urea nitrogen in the early assessment of acute pancreatitis”. 
Arch Intern Med 2011;171:676-677.

 50. Talamini G, Uomo G, Pezzilli R, et al. Serum creatinine and 
chest radiographs in the early assessment of acute pancreati-
tis. Am J Surg 1999;177:7-14.



Gut and Liver, Vol. 17, No. 1, January 2023

46  www.gutnliver.org

 51. Chatzicostas C, Roussomoustakaki M, Vlachonikolis IG, et 
al. Comparison of Ranson, APACHE II and APACHE III 
scoring systems in acute pancreatitis. Pancreas 2002;25:331-
335.

 52. Papachristou GI, Muddana V, Yadav D, et al. Comparison of 
BISAP, Ranson’s, APACHE-II, and CTSI scores in predicting 
organ failure, complications, and mortality in acute pancre-
atitis. Am J Gastroenterol 2010;105:435-441.

 53. Knaus WA, Draper EA, Wagner DP, Zimmerman JE. 
APACHE II: a severity of disease classification system. Crit 
Care Med 1985;13:818-829.

 54. Wu BU, Johannes RS, Sun X, Tabak Y, Conwell DL, Banks 
PA. The early prediction of mortality in acute pancreatitis: a 
large population-based study. Gut 2008;57:1698-1703.

 55. Singh VK, Wu BU, Bollen TL, et al. A prospective evaluation 
of the bedside index for severity in acute pancreatitis score 
in assessing mortality and intermediate markers of severity 
in acute pancreatitis. Am J Gastroenterol 2009;104:966-971.

 56. Marik PE, Taeb AM. SIRS, qSOFA and new sepsis definition. 
J Thorac Dis 2017;9:943-945.

 57. Singh VK, Wu BU, Bollen TL, et al. Early systemic inflam-
matory response syndrome is associated with severe acute 
pancreatitis. Clin Gastroenterol Hepatol 2009;7:1247-1251.

 58. Singla A, Simons J, Li Y, et al. Admission volume determines 
outcome for patients with acute pancreatitis. Gastroenterol-
ogy 2009;137:1995-2001.

 59. Shen HN, Lu CL, Li CY. The effect of hospital volume on 
patient outcomes in severe acute pancreatitis. BMC Gastro-
enterol 2012;12:112.

 60. Murata A, Matsuda S, Mayumi T, et al. Effect of hospital 
volume on clinical outcome in patients with acute pancre-
atitis, based on a national administrative database. Pancreas 
2011;40:1018-1023.

 61. Singla A, Csikesz NG, Simons JP, et al. National hospital 
volume in acute pancreatitis: analysis of the Nationwide In-
patient Sample 1998-2006. HPB (Oxford) 2009;11:391-397.

 62. Robin-Lersundi A, Abella Alvarez A, San Miguel Men-
dez C, et al. Multidisciplinary approach to treating severe 
acute pancreatitis in a low-volume hospital. World J Surg 
2019;43:2994-3002.

 63. Kamal A, Sinha A, Hutfless SM, et al. Hospital admission 
volume does not impact the in-hospital mortality of acute 
pancreatitis. HPB (Oxford) 2017;19:21-28.

 64. Hamada T, Yasunaga H, Nakai Y, et al. Impact of hospital 
volume on outcomes in acute pancreatitis: a study us-
ing a nationwide administrative database. J Gastroenterol 
2014;49:148-155.

 65. Nguyen GC, Boudreau H, Jagannath SB. Hospital volume as 
a predictor for undergoing cholecystectomy after admission 
for acute biliary pancreatitis. Pancreas 2010;39:e42-e47.

 66. de-Madaria E, Soler-Sala G, Sánchez-Payá J, et al. Influence 

of fluid therapy on the prognosis of acute pancreatitis: a pro-
spective cohort study. Am J Gastroenterol 2011;106:1843-
1850.

 67. Mao EQ, Fei J, Peng YB, Huang J, Tang YQ, Zhang SD. Rapid 
hemodilution is associated with increased sepsis and mortal-
ity among patients with severe acute pancreatitis. Chin Med 
J (Engl) 2010;123:1639-1644.

 68. Wang MD, Ji Y, Xu J, Jiang DH, Luo L, Huang SW. Early 
goal-directed fluid therapy with fresh frozen plasma reduces 
severe acute pancreatitis mortality in the intensive care unit. 
Chin Med J (Engl) 2013;126:1987-1988.

 69. Vege SS, DiMagno MJ, Forsmark CE, Martel M, Barkun AN. 
Initial medical treatment of acute pancreatitis: American 
Gastroenterological Association Institute technical review. 
Gastroenterology 2018;154:1103-1139.

 70. Meng W, Yuan J, Zhang C, et al. Parenteral analgesics for 
pain relief in acute pancreatitis: a systematic review. Pancre-
atology 2013;13:201-206.

 71. Kahl S, Zimmermann S, Pross M, Schulz HU, Schmidt U, 
Malfertheiner P. Procaine hydrochloride fails to relieve pain 
in patients with acute pancreatitis. Digestion 2004;69:5-9.

 72. Peiró AM, Martínez J, Martínez E, et al. Efficacy and toler-
ance of metamizole versus morphine for acute pancreatitis 
pain. Pancreatology 2008;8:25-29.

 73. Basurto Ona X, Rigau Comas D, Urrútia G. Opioids for 
acute pancreatitis pain. Cochrane Database Syst Rev 
2013;(7):CD009179.

 74. Yokoe M, Takada T, Mayumi T, et al. Japanese guidelines for 
the management of acute pancreatitis: Japanese Guidelines 
2015. J Hepatobiliary Pancreat Sci 2015;22:405-432.

 75. Isenmann R, Rünzi M, Kron M, et al. Prophylactic antibiotic 
treatment in patients with predicted severe acute pancreati-
tis: a placebo-controlled, double-blind trial. Gastroenterol-
ogy 2004;126:997-1004.

 76. Dellinger EP, Tellado JM, Soto NE, et al. Early antibiotic 
treatment for severe acute necrotizing pancreatitis: a ran-
domized, double-blind, placebo-controlled study. Ann Surg 
2007;245:674-683.

 77. García-Barrasa A, Borobia FG, Pallares R, et al. A double-
blind, placebo-controlled trial of ciprofloxacin prophylaxis 
in patients with acute necrotizing pancreatitis. J Gastrointest 
Surg 2009;13:768-774.

 78. Carter R. Management of infected necrosis secondary to 
acute pancreatitis: a balanced role for minimal access tech-
niques. Pancreatology 2003;3:133-138.

 79. Mouli VP, Sreenivas V, Garg PK. Efficacy of conservative 
treatment, without necrosectomy, for infected pancreatic ne-
crosis: a systematic review and meta-analysis. Gastroenterol-
ogy 2013;144:333-340.

 80. Crockett SD, Wani S, Gardner TB, Falck-Ytter Y, Barkun AN; 
American Gastroenterological Association Institute Clinical 



Lee SH, et al: Revised Guideline of KPBA for Acute Pancreatitis

https://doi.org/10.5009/gnl220108  47

Guidelines Committee. American Gastroenterological As-
sociation Institute guideline on initial management of acute 
pancreatitis. Gastroenterology 2018;154:1096-1101.

 81. Acosta JM, Katkhouda N, Debian KA, Groshen SG, Tsao-
Wei DD, Berne TV. Early ductal decompression versus 
conservative management for gallstone pancreatitis with 
ampullary obstruction: a prospective randomized clinical 
trial. Ann Surg 2006;243:33-40.

 82. Tse F, Yuan Y. Early routine endoscopic retrograde cholan-
giopancreatography strategy versus early conservative man-
agement strategy in acute gallstone pancreatitis. Cochrane 
Database Syst Rev 2012;(5):CD009779.

 83. Schepers NJ, Hallensleben ND, Besselink MG, et al. Urgent 
endoscopic retrograde cholangiopancreatography with 
sphincterotomy versus conservative treatment in predicted 
severe acute gallstone pancreatitis (APEC): a multicentre 
randomised controlled trial. Lancet 2020;396:167-176.

 84. Louie BE, Noseworthy T, Hailey D, Gramlich LM, Jacobs P, 
Warnock GL. 2004 MacLean-Mueller prize enteral or par-
enteral nutrition for severe pancreatitis: a randomized con-
trolled trial and health technology assessment. Can J Surg 
2005;48:298-306.

 85. Li W, Liu J, Zhao S, Li J. Safety and efficacy of total paren-
teral nutrition versus total enteral nutrition for patients with 
severe acute pancreatitis: a meta-analysis. J Int Med Res 
2018;46:3948-3958.

 86. Yi F, Ge L, Zhao J, et al. Meta-analysis: total parenteral nutri-
tion versus total enteral nutrition in predicted severe acute 
pancreatitis. Intern Med 2012;51:523-530.

 87. Al-Omran M, Albalawi ZH, Tashkandi MF, Al-Ansary LA. 
Enteral versus parenteral nutrition for acute pancreatitis. 
Cochrane Database Syst Rev 2010;2010:CD002837.

 88. Windsor AC, Kanwar S, Li AG, et al. Compared with par-
enteral nutrition, enteral feeding attenuates the acute phase 
response and improves disease severity in acute pancreatitis. 
Gut 1998;42:431-435.

 89. Petrov MS, Pylypchuk RD, Uchugina AF. A systematic re-
view on the timing of artificial nutrition in acute pancreati-
tis. Br J Nutr 2009;101:787-793.

 90. Bakker OJ, van Brunschot S, van Santvoort HC, et al. Early 
versus on-demand nasoenteric tube feeding in acute pancre-
atitis. N Engl J Med 2014;371:1983-1993.

 91. Kumar A, Singh N, Prakash S, Saraya A, Joshi YK. Early 
enteral nutrition in severe acute pancreatitis: a prospective 
randomized controlled trial comparing nasojejunal and na-
sogastric routes. J Clin Gastroenterol 2006;40:431-434.

 92. Singh N, Sharma B, Sharma M, et al. Evaluation of early 
enteral feeding through nasogastric and nasojejunal tube in 
severe acute pancreatitis: a noninferiority randomized con-
trolled trial. Pancreas 2012;41:153-159.

 93. Eatock FC, Chong P, Menezes N, et al. A randomized study 

of early nasogastric versus nasojejunal feeding in severe 
acute pancreatitis. Am J Gastroenterol 2005;100:432-439.

 94. Nally DM, Kelly EG, Clarke M, Ridgway P. Nasogastric nu-
trition is efficacious in severe acute pancreatitis: a systematic 
review and meta-analysis. Br J Nutr 2014;112:1769-1778.

 95. Working Group IAP/APA Acute Pancreatitis Guidelines. 
IAP/APA evidence-based guidelines for the management of 
acute pancreatitis. Pancreatology 2013;13(4 Suppl 2):e1-e15.

 96. Jacobson BC, Vander Vliet MB, Hughes MD, Maurer R, Mc-
Manus K, Banks PA. A prospective, randomized trial of clear 
liquids versus low-fat solid diet as the initial meal in mild 
acute pancreatitis. Clin Gastroenterol Hepatol 2007;5:946-
951.

 97. Moraes JM, Felga GE, Chebli LA, et al. A full solid diet as the 
initial meal in mild acute pancreatitis is safe and result in a 
shorter length of hospitalization: results from a prospective, 
randomized, controlled, double-blind clinical trial. J Clin 
Gastroenterol 2010;44:517-522.

 98. Rajkumar N, Karthikeyan VS, Ali SM, Sistla SC, Kate V. 
Clear liquid diet vs soft diet as the initial meal in patients 
with mild acute pancreatitis: a randomized interventional 
trial. Nutr Clin Pract 2013;28:365-370.

 99. Sathiaraj E, Murthy S, Mansard MJ, Rao GV, Mahukar S, 
Reddy DN. Clinical trial: oral feeding with a soft diet com-
pared with clear liquid diet as initial meal in mild acute pan-
creatitis. Aliment Pharmacol Ther 2008;28:777-781.

 100. Boivin M, Lanspa SJ, Zinsmeister AR, Go VL, DiMagno EP. 
Are diets associated with different rates of human interdiges-
tive and postprandial pancreatic enzyme secretion? Gastro-
enterology 1990;99:1763-1771.

 101. Boerma D, Rauws EA, Keulemans YC, et al. Wait-and-see 
policy or laparoscopic cholecystectomy after endoscopic 
sphincterotomy for bile-duct stones: a randomised trial. 
Lancet 2002;360:761-765.

 102. da Costa DW, Bouwense SA, Schepers NJ, et al. Same-
admission versus interval cholecystectomy for mild gallstone 
pancreatitis (PONCHO): a multicentre randomised con-
trolled trial. Lancet 2015;386:1261-1268.

 103. da Costa DW, Dijksman LM, Bouwense SA, et al. Cost-effec-
tiveness of same-admission versus interval cholecystectomy 
after mild gallstone pancreatitis in the PONCHO trial. Br J 
Surg 2016;103:1695-1703.

 104. Gurusamy KS, Nagendran M, Davidson BR. Early versus de-
layed laparoscopic cholecystectomy for acute gallstone pan-
creatitis. Cochrane Database Syst Rev 2013;(9):CD010326.

 105. Nealon WH, Bawduniak J, Walser EM. Appropriate timing 
of cholecystectomy in patients who present with moderate to 
severe gallstone-associated acute pancreatitis with peripan-
creatic fluid collections. Ann Surg 2004;239:741-749.

 106. Pelli H, Lappalainen-Lehto R, Piironen A, Sand J, Nord-
back I. Risk factors for recurrent acute alcohol-associated 



Gut and Liver, Vol. 17, No. 1, January 2023

48  www.gutnliver.org

pancreatitis: a prospective analysis. Scand J Gastroenterol 
2008;43:614-621.

 107. Nikkola J, Räty S, Laukkarinen J, et al. Abstinence after first 
acute alcohol-associated pancreatitis protects against recur-
rent pancreatitis and minimizes the risk of pancreatic dys-
function. Alcohol Alcohol 2013;48:483-486.

 108. Reus VI, Fochtmann LJ, Bukstein O, et al. The American 
Psychiatric Association practice guideline for the pharmaco-
logical treatment of patients with alcohol use disorder. Am J 
Psychiatry 2018;175:86-90.

 109. Nordback I, Pelli H, Lappalainen-Lehto R, Järvinen S, Räty S, 
Sand J. The recurrence of acute alcohol-associated pancreati-
tis can be reduced: a randomized controlled trial. Gastroen-
terology 2009;136:848-855.

 110. Lenhart DK, Balthazar EJ. MDCT of acute mild (nonnec-
rotizing) pancreatitis: abdominal complications and fate of 
fluid collections. AJR Am J Roentgenol 2008;190:643-649.

 111. Nathens AB, Curtis JR, Beale RJ, et al. Management of the 
critically ill patient with severe acute pancreatitis. Crit Care 
Med 2004;32:2524-2536.

 112. Pupelis G, Austrums E, Snippe K, Berzins M. Clinical signif-
icance of increased intraabdominal pressure in severe acute 
pancreatitis. Acta Chir Belg 2002;102:71-74.

 113. Giovannini M. Endoscopic ultrasonography-guided pancre-
atic drainage. Gastrointest Endosc Clin N Am 2012;22:221-
230.

 114. Cheruvu CV, Clarke MG, Prentice M, Eyre-Brook IA. Con-
servative treatment as an option in the management of pan-
creatic pseudocyst. Ann R Coll Surg Engl 2003;85:313-316.

 115. Teoh AY, Dhir V, Jin ZD, Kida M, Seo DW, Ho KY. System-
atic review comparing endoscopic, percutaneous and surgi-
cal pancreatic pseudocyst drainage. World J Gastrointest 
Endosc 2016;8:310-318.

 116. Catalano MF, Geenen JE, Schmalz MJ, Johnson GK, Dean 
RS, Hogan WJ. Treatment of pancreatic pseudocysts with 
ductal communication by transpapillary pancreatic duct en-
doprosthesis. Gastrointest Endosc 1995;42:214-218.

 117. Bhasin DK, Rana SS, Udawat HP, Thapa BR, Sinha SK, Nagi 
B. Management of multiple and large pancreatic pseudocysts 
by endoscopic transpapillary nasopancreatic drainage alone. 
Am J Gastroenterol 2006;101:1780-1786.

 118. Varadarajulu S, Bang JY, Sutton BS, Trevino JM, Christein 
JD, Wilcox CM. Equal efficacy of endoscopic and surgical 
cystogastrostomy for pancreatic pseudocyst drainage in a 

randomized trial. Gastroenterology 2013;145:583-590.
 119. Kato S, Katanuma A, Maguchi H, et al. Efficacy, safety, and 

long-term follow-up results of EUS-guided transmural 
drainage for pancreatic pseudocyst. Diagn Ther Endosc 
2013;2013:924291.

 120. Yoon SB, Lee IS, Choi MG. Metal versus plastic stents for 
drainage of pancreatic fluid collection: a meta-analysis. 
United European Gastroenterol J 2018;6:729-738.

 121. Hartwig W, Maksan SM, Foitzik T, Schmidt J, Herfarth C, 
Klar E. Reduction in mortality with delayed surgical therapy 
of severe pancreatitis. J Gastrointest Surg 2002;6:481-487.

 122. Hungness ES, Robb BW, Seeskin C, Hasselgren PO, Luchette 
FA. Early debridement for necrotizing pancreatitis: is it 
worthwhile? J Am Coll Surg 2002;194:740-745.

 123. Mier J, León EL, Castillo A, Robledo F, Blanco R. Early ver-
sus late necrosectomy in severe necrotizing pancreatitis. Am 
J Surg 1997;173:71-75.

 124. Baron TH, DiMaio CJ, Wang AY, Morgan KA. American 
Gastroenterological Association clinical practice update: 
management of pancreatic necrosis. Gastroenterology 
2020;158:67-75.

 125. van Santvoort HC, Bakker OJ, Bollen TL, et al. A conserva-
tive and minimally invasive approach to necrotizing pancre-
atitis improves outcome. Gastroenterology 2011;141:1254-
1263.

 126. Besselink MG, Verwer TJ, Schoenmaeckers EJ, et al. Tim-
ing of surgical intervention in necrotizing pancreatitis. Arch 
Surg 2007;142:1194-1201.

 127. van Santvoort HC, Besselink MG, Bakker OJ, et al. A step-up 
approach or open necrosectomy for necrotizing pancreatitis. 
N Engl J Med 2010;362:1491-1502.

 128. Hollemans RA, Bakker OJ, Boermeester MA, et al. Superior-
ity of step-up approach vs open necrosectomy in long-term 
follow-up of patients with necrotizing pancreatitis. Gastro-
enterology 2019;156:1016-1026.

 129. van Brunschot S, van Grinsven J, van Santvoort HC, et al. 
Endoscopic or surgical step-up approach for infected necro-
tising pancreatitis: a multicentre randomised trial. Lancet 
2018;391:51-58.

 130. Bang JY, Arnoletti JP, Holt BA, et al. An endoscopic translu-
minal approach, compared with minimally invasive surgery, 
reduces complications and costs for patients with necrotiz-
ing pancreatitis. Gastroenterology 2019;156:1027-1040.


