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ABSTRACT
Acute pancreatitis (AP) is a clinical condition that arises acutely in the pancreas through various inflammatory pathways due to 
multiple causes. Turkish Society of Gastroenterology Pancreas Working Group developed comprehensive guidance statements 
regarding the management of AP that include its epidemiology, etiology, clinical presentation, diagnostic criteria, disease severity, 
treatment, prognosis, local and systemic complications. The statements were developed through literature review, deliberation, 
and consensus opinion. These statements were ultimately used to develop a conceptual framework for the multidisciplinary man-
agement of AP.
Keywords: Acute pancreatitis, diagnosis, severity assessment, local pancreatic complications, treatment
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INTRODUCTION
Acute pancreatitis (AP) is a clinical condition that arises acutely in the 
pancreas through various inflammatory pathways due to multiple 
causes. Acute pancreatitis remains one of the most common gas-
trointestinal diseases requiring hospitalization worldwide. Despite 
advances in imaging techniques, treatment, and interventional pro-
cedures, it still has significant morbidity and mortality. Patients fre-
quently present with pain in the epigastric region or upper abdominal 
quadrant that radiates to the back, along with nausea and vomiting. 
Approximately 80% of AP cases are mild and generally self-limiting. 
Severe forms are less common but have mortality rates approaching 
30%. In the management of AP, both symptom control and the diag-
nosis and treatment of complications that arise during the course 
of the disease are of great importance. Therefore, the approach to 
patient management must be individualized. Currently, there are still 
controversial points regarding the etiopathogenesis, diagnosis, and 
treatment of the disease.

In this guide, we aim to address questions related to the definition, 
epidemiology, etiology, clinical presentation, diagnostic criteria, dis-
ease severity, treatment, prognosis, local and systemic complica-
tions of AP, and the management of these complications in light of 
current literature.

THE STAKEHOLDERS (PARTICIPANTS)
The Turkish Society of Gastr​oente​rolog​y—Pan​creas​ Working Group 
has formed a sub-working group consisting of 38 experts to pre-
pare the AP consensus report. The group held an initial informational 
meeting on January 5th, 2022 and began consensus report develop-
ment meetings on February 27th, 2022. Target users of the consen-
sus report are all clinicians involved in the follow-up and treatment 
of patients with AP.

METHODOLOGY
As a first step in the preparation process of the AP consensus report, 
a coordination team specialized in AP was formed from the pancreas 
working group. This group’s systematic literature review provided 
evidence to address pre-determined topics (definition, etiology, 
diagnosis, disease severity, treatment, prognosis, local, and systemic 
complications). The group’s experience and views were integrated 
using an evidence-based methodology. The Delphi method was 
employed to ask the working group members to define research 
questions relevant to these topics. These questions were then con-
solidated and discussed face-to-face during a 1-day meeting, where 
they were finalized. During the same meeting, questions were tai-
lored to fit a systematic literature search. As a result, a total of 49 
questions were identified, comprising 10 main questions with their 
respective sub-questions. For each question, keywords for literature 
searches were specified. Decisions were made regarding the char-
acteristics of articles to be included in the analysis, the evaluation 
criteria to be used during the analysis, and the method of analysis. 
This structured approach ensured the comprehensive and system-
atic gathering and evaluation of relevant evidence.

The members of the working group responsible for the systematic 
literature review received a half-day training on the review’s meth-
odology, the selection of articles, the extraction of data from the 
articles, and the statistical methods to be used for combining and 
analyzing the obtained data.

Subsequently, each working group member responsible for the 
literature review conducted a systematic literature review related 
to their specific questions as described above. A literature search 
was conducted in PubMed/MEDLINE, the Cochrane Library, and 
Embase for relevant articles. Searches focused primarily on ran-
domized controlled trials (RCTs) and meta-analyses. In addition, 
for topics not covered in these studies, retrospective analyses, 
case series, and prospective studies covering these topics were 
included. Inclusion criteria were determined as specific studies 
with a sample size of at least 20 patients, published in English and 
available in full text. Presented the results to the group during the 
second meeting. In the 2-day second meeting, the selected arti-
cles and the analysis of the data obtained from these articles were 
evaluated to answer each question. Draft recommendations were 
created for questions with sufficient data. For questions where the 
data were deemed insufficient by the working group, the missing 
analyses and additional analyses deemed necessary by the experts 
were identified.

The incomplete analyses were completed between the second and 
third meetings. During the 2-day third meeting, these analyses were 
presented to the working group by each member. Combining the 
evidence from the literature and the opinions of the working group, 
recommendations were formulated for each research question. For 
these recommendations, both the level of evidence and the recom-
mendation grade were reported according to the Oxford criteria 
(Supplementary Table 1). Recommendations were prepared to be 
voted on by a larger group of gastroenterology experts related to the 
subject.

The final meeting was attended by 122 gastroenterologists from vari-
ous provinces of Türkiye, including those working in university hospi-
tals, government hospitals, and the private sector who are interested 
in AP. In this meeting, the results of the systematic literature review 
conducted for each question were presented along with the recom-
mendations formed based on these results. Each recommendation 
was discussed by the group, and minor modifications were made if 
deemed necessary before being voted on. Recommendations that 
received an approval rate of 70% or higher from the group were 
accepted. Those that did not reach this approval rate were re-dis-
cussed, modified further, and voted on again. Ultimately, all rec-
ommendations were approved and accepted by the group with an 
approval rate of at least 70%. It was defined that “strong agreement” 
would require at least 80% of votes to be either “definitely yes” or 
“probably yes.”

Summary of the recommendations, level of evidence, and strength 
of recommendation are shown in Table 1.
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Table 1.  Summary of Recommendations on the Management of Acute Pancreatitis

Diagnosis

Transabdominal ultrasonography (TAUS) can be used as a primary imaging method due to its ability to provide valuable information not 
only for diagnosing AP but also for etiological assessment, coupled with its widespread use. If the diagnosis of AP remains uncertain 
after TAUS, evaluation with computed tomography or magnetic resonance imaging is recommended (Level of Evidence: 2B, Strength of 
recommendation: Strong consensus (89.4%)).

Initial Asessment and Risk Stratification

The severity of AP is categorized as mild, moderate, or severe based on the presence of local and systemic complications, as well as the 
state of necrosis and infected necrosis. The revised Atlanta classification is the most commonly used classification for this purpose 
(Level of Evidence: 1A, Strength of recommendation: Strong consensus (96.7%)).

Elevated blood urea nitrogen (BUN) and serum creatinine levels during the course of AP or at 48 hours are associated with increased 
morbidity and mortality. C-reactive protein (CRP) level of 150 mg/L (15 mg/dL) at 48 hours can be used as an indicator of poor prognosis 
in AP (Level of Evidence: 3, Strength of recommendation: Strong consensus (91.7%)).

Given its simplicity in calculation and comparability to the acute physiology and chronic health evaluation II (APACHE II) score, the 
Bedside Index for Severity in Acute Pancreatitis (BISAP) score is the recommended scoring system for routine clinical practice (Level of 
Evidence: 3, Strength of recommendation: Strong consensus (91.7%)).

Initial Management

Fluid Resuscitation

The fluid used in treatment should be isotonic crystalloid (isotonic NaCl or Ringer’s lactate (RL)). If there is no contraindication 
specific to the patient (e.g., hypercalcemia), RL can be preferred (Level of Evidence: 1A, Strength of recommendation: Strong 
consensus (94.7%)).

There is insufficient evidence regarding the use of hydroxyethyl starch (HES) in AP treatment. Its use is not recommended in AP 
treatment except for abdominal compartment syndrome (Level of Evidence: 1A, Strength of recommendation: Strong consensus 
(94.7%)).

The rate of fluid resuscitation should be tailored according to the patient’s clinical assessment at presentation and follow-up data 
(targeted) (Level of Evidence: 1A, Strength of recommendation: Strong consensus (94.7%)).

Aggressive fluid therapy in AP, particularly in moderate to severe and severe AP patients, is not recommended as it increases the risk of 
systemic inflammatory response syndrome (SIRS), organ failure, the need for intensive care and ventilation, and the development of 
abdominal compartment syndrome (Level of Evidence: 1A, Strength of recommendation: Strong consensus (94.7%)).

Pain Control

In patients with mild AP, non-steroidal anti-inflammatory drugs (NSAIDs) (Indomethacin, metamizole, dexketoprofen, diclofenac) have 
similar efficacy to opioids in pain palliation during the first 24 hours and can be used as alternatives to opioids. They should not be used 
in patients with renal failure (Level of Evidence: 1A, Strength of recommendation: Strong consensus (95.6%)).

Nutrition in AP

Unless there is an obstruction or contraindication to oral feeding (e.g., ileus, abdominal compartment syndrome), oral intake should not 
be discontinued (Level of Evidence: 1B, Strength of recommendation: Weak consensus (78.4%)).

If oral feeding cannot be initiated within the first 72 hours, nutritional support should be provided. For patients who cannot tolerate oral 
feeding, enteral nutrition (EN) should be prioritized. Feeding should commence using a nasogastric (NG) or nasojejunal (NJ) tube (Level 
of Evidence: 1A, Strength of recommendation: Weak consensus (79%)).

For patients who cannot tolerate EN, where NG/NJ tube placement is not possible, or where target protein and calorie needs cannot be 
met by EN alone, parenteral nutrition (PN) should be administered (Level of Evidence: 1A, Strength of recommendation: Strong 
consensus (89.9%)).

Glutamine should be added to the nutritional solution for patients requiring nutritional support (Level of Evidence: 1A, Strength of 
recommendation: Strong consensus (84.9%)).

(Continued)
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The Role of Antibiotics in AP

The use of prophylactic antibiotics is not recommended in AP, including severe pancreatitis and the presence of necrosis. However, 
antibiotics are recommended in cases of infected necrosis and extrapancreatic infections (Level of Evidence: 1A, Strength of 
recommendation: Strong consensus (89.1%)).

In AP, carbapenems, quinolones, metronidazole, and cephalosporins can be used. In the presence of infected necrosis, carbapenem 
antibiotics should be preferred (Level of Evidence: 1A, Strength of recommendation: Strong consensus (95.4%)).

ERCP in AP

In acute biliary pancreatitis, if there are signs of a stone impacted in the papilla or cholangitis, ERCP is recommended at the earliest 
possible stage. If these conditions are not present but there are signs of cholestasis, imaging of the common bile duct (endoscopic 
ultrasonography (EUS), magnetic resonance chola​ngiop​ancre​atogr​aphy (MRCP)) is recommended (Level of Evidence: 1A, Strength of 
recommendation: Strong consensus (100%)).

Indications for Referral to a Tertiary Center and Admission to the Intensive Care Unit 

Patients with a BISAP score of 3 or higher at diagnosis, and those experiencing moderate or severe attacks according to the revised 
Atlanta criteria during follow-up should be promptly referred to a tertiary center. (Level of Evidence: 1A, Strength of recommendation: 
Strong consensus (87.2%)).

Patients with confirmed or strongly suspected biliary etiology (those considered for ERCP and/or cholecystectomy) should be referred 
to specialized centers. (Level of Evidence: 2B, Strength of recommendation: Strong consensus (87.2%)).

Patients with persistent organ dysfunction should be monitored in an intensive care unit. (Level of Evidence: 1A, Strength of 
recommendation: Strong consensus (87.7%)).

Management of AP Complications

Peripancreatic Fluid Collections

Pancreatic pseudocysts (PP) should be managed conservatively unless symptomatic. Indications for drainage include cyst infection, 
persistent intra-abdominal symptoms (abdominal pain, nausea, vomiting, early satiety), gastric outlet obstruction, and biliary obstruction 
with accompanying jaundice. (Level of Evidence: 3, Strength of recommendation: Strong Consensus (96.8%)).

Endoscopic drainage should be the preferred approach for draining PPs adjacent to the stomach or duodenum due to its less invasive 
nature and high clinical success rates. Surgical drainage may be considered for patients in whom endoscopic intervention fails and/or is 
anatomically unsuitable (Level of Evidence:1A, Strength of recommendation: Strong Consensus (91.9%)).

Percutaneous drainage can be preferred for cysts inaccessible via endoscopy or for patients with comorbidities precluding endoscopy or 
surgery (Level of Evidence: 1A, Strength of recommendation: Strong Consensus (91.9%)).

In patients with luminal compression, both conventional and EUS-guided drainage have similar technical success and complication 
rates. In cases of PP without luminal compression, in patients with coagulopathy, in the presence of cyst-adjacent vascular structures, 
and when complications arise during conventional procedures, EUS-guided drainage is specifically recommended (Level of Evidence: 1A, 
Strength of recommendation: Strong consensus (93.6%)).

Asymptomatic pancreatic and/or extrapancreatic necrosis do not require invasive intervention regardless of their size or location (Level 
of Evidence: 3, Strength of recommendation: Strong consensus (94.3%)).

After the diagnosis of infected pancreatic necrosis, patients should be closely monitored under appropriate antibiotic and 
nutritional support, if necessary, in intensive care settings. Waiting at least 4 weeks before invasive interventions is a more 
suitable approach in terms of potential complications. However, if the patient’s clinical condition deteriorates minimal invasive 
intervention should be considered irrespective of time. (Level of Evidence: 1B, Strength of recommendation: Strong consensus 
(91.4%)).

Endoscopic drainage is the preferred treatment for walled-off necrosis (WONs). In patients with collections that are not suitable for 
endoscopic drainage, minimally invasive surgery or percutaneous drainage may be the preferred approach (Level of Evidence: 1A, 
Strength of recommendation: Strong consensus (100%)).

Patients with WON that extends into the paracolic gutters or pelvis may require percutaneous drainage in addition to the endoscopic 
procedure (Level of Evidence: 1A, Strength of recommendation: Strong consensus (100%)).

(Continued)

Table 1.  Summary of Recommendations on the Management of Acute Pancreatitis (Continued)
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Disconnected Pancreatic Duct Syndrome (DPDS)

A step-up approach may be recommended for DPDS. In endoscopic treatment, long-term transmural drainage (TMD) with plastic stents 
is sufficient for most patients (Level of Evidence: 3, Strength of recommendation: Strong consensus (88.5%)).

Transmural stents should be maintained for a long period. Before removal, imaging techniques (preferably secretin-enhanced MRCP) 
should confirm the absence of a pancreatic duct “feeding” the cyst (Level of Evidence: 3, Strength of recommendation: Strong 
consensus (88.5%)).

Venous Thrombosis

If isolated splenic vein thrombosis is present, the thrombus extends to the mesenteric vein, or there is a portal vein thrombosis without 
collateral formation at the time of detection and anticoagulant use is not contraindicated, anticoagulant therapy should be administered 
with careful consideration of bleeding risk, particularly in patients with pseudocysts (Level of Evidence: 3, Strength of recommendation: 
Strong consensus (97%)).

In patients starting anticoagulation therapy without an underlying thrombophilic disorder, the treatment duration should be 3-6 months 
(Level of Evidence: 3, Strength of recommendation: Strong consensus (96%)).

In patients with severe AP where no contraindications exist, short-term (7-14 days) prophylactic low-molecular-weight heparin (LMWH) 
therapy has beneficial effects on hospital stay, organ failure, and mortality (Level of Evidence: 1A, Strength of recommendation: Strong 
consensus (95.1%)).

Management of Recurrent Acute Pancreatitis (RAP)

Identification and treatment of the underlying etiological factor to reduce the number of attacks in RAP is recommended. However, 
there is insufficient evidence that specific treatments can reduce or prevent the number of RAP attacks (Level of Evidence: 2A, Strength 
of recommendation: Strong consensus (95.1%)).

In biliary RAP patients who cannot undergo cholecystectomy due to high surgical risk, or in post-cholecystectomy patients with biliary 
RAP, biliary endoscopic sphincterotomy (BES) may prevent new attacks (Level of Evidence: 2A, Strength of recommendation: Strong 
Consensus (98.6%)).

In RAP patients associated with pancreas divisum without chronic pancreatitis findings, minor papilla endoscopic sphincterotomy may 
prevent the development of new attacks (Level of Evidence: 1A, Strength of recommendation: Strong Consensus (100%)).

Endoscopic sphincterotomy is recommended in type I sphincter of Oddi dysfunction (SOD) and particularly in type II SOD with enzyme 
elevation (Level of Evidence: 2A, Strength of recommendation: Strong Consensus (98.9%)).

In cases of idiopathic RAP, although sufficient evidence is lacking, BES may be considered after investigating microlithiasis or other 
potential etiologies on a per-patient basis. Pancreatic endoscopic sphincterotomy is not routinely recommended (Level of Evidence: 2A, 
Strength of recommendation: Strong Consensus (97.9%)).

Management of Long-term Complications of AP

Exocrine Pancreatic Insufficiency (EPI)

Pancreatic enzyme replacement therapy (PERT) should be administered to patients with AP-induced EPI. The initial dose is 40 000-
50 000 units at main meals and 25 000 units at snacks. Based on treatment response, doses can be increased to a maximum of 80 000 
units at main meals and half of this amount at snacks (Level of Evidence: 1B, Strength of Recommendation: Strong Consensus (92.3%)).

A dietary plan with frequent, small-volume meals is recommended. At least one meal should include a normal amount of fat (Level of 
Evidence: 3, Strength of Recommendation: Strong Consensus (91.7%)).

Periodic screenings for nutritional deficiencies (fat-soluble vitamins, magnesium, zinc, vitamin B12) should be conducted, and 
supplementation should be provided if deficiencies are detected (Level of Evidence: 1B, Strength of Recommendation: Strong Consensus 
(94.3%)).

Pancreatic Ascites

Endoscopic treatment methods should be preferred in suitable cases. In cases of partial pancreatic duct disruption, transpapillary 
endoscopic drainage is an appropriate method (Level of Evidence: 3, Strength of Recommendation: Strong Consensus (95.4%)).

Percutaneous drainage can be applied in the event of increased pain, clinical deterioration, new-onset organ failure, or abdominal 
compartment syndrome. Surgery should be considered in cases where endoscopic treatments are inappropriate or unsuccessful. (Level 
of Evidence: 3, Strength of Recommendation: Strong Consensus (88%)).

(Continued)

Table 1.  Summary of Recommendations on the Management of Acute Pancreatitis (Continued)
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Pseudoaneurysm

Pseudoaneurysm should be suspected in cases of abdominal pain, a drop in hemoglobin (gastrointestinal and intra-abdominal bleeding), 
and sudden growth of the cystic lesion. Endovascular embolization (coil) is the first treatment option. If this fails, surgical treatment may 
be applied (Level of Evidence: 1A, Strength of recommendation: Strong Consensus (98.7%)).

Diabetes Mellitus (DM)

Metformin is effective in the treatment of DM after AP. Insulin therapy may be needed earlier compared to type 2 DM (Level of Evidence: 
1B, Strength of Recommendation: Strong consensus (89.9%)).

The Role of Surgery in AP

Cholecystectomy in AP

In mild biliary AP, the patient should ideally be recommended cholecystectomy after the pancreatitis has subsided, preferably during the 
hospital stay and within 4 weeks if possible (Level of Evidence: 1A, Strength of Recommendation: Strong consensus (96.1%)).

Delaying cholecystectomy following moderate and severe biliary AP reduces morbidity. In patients who have survived an episode of 
moderate to severe acute biliary pancreatitis and present with pancreatic fluid collections, cholecystectomy should be postponed for 
6-8 weeks (Level of Evidence: 3, Strength of recommendation: Strong consensus (95.2%)).

Following an episode of AP with no identifiable cause, cholecystectomy should be considered in patients suitable for surgery to reduce 
the risk of recurrent pancreatitis attacks (Level of Evidence: 1A, Strength of recommendation: Strong consensus (80.1%)).

Indications for Surgical Intervention

Fistulization of the peripancreatic collection to the colon, intestinal ischemia, abdominal compartment syndrome where conservative 
and noninvasive treatments have failed, perforation, gastric outlet obstruction, intestinal obstruction, acute necrotizing cholecystitis, 
and bleeding where the endovascular approach has failed (Level of evidence: 3, Strength of recommendation: Strong consensus 
(96.3%)).

In patients with infected necrosis, surgery should be delayed for at least 4 weeks to allow the development of a fibrous wall around the 
necrosis, except in cases requiring emergency surgical intervention (Level of Evidence: 1A, Strength of recommendation: Strong 
consensus (100%)).

In acute necrotizing pancreatitis, open surgery should only be considered as a treatment method when other treatment options have 
failed or in cases requiring emergency surgery. When surgical treatment is necessary, minimally invasive surgical options should be 
prioritized. A step-up approach should be preferred (Level of Evidence: 1A, Strength of recommendation: Strong consensus (98.7%)).
AP, acute pancreatitis; APACHE II, acute physiology and chronic health evaluation II; BES, biliary endoscopic sphincterotomy; BISAP, bedside index for severity 
in acute pancreatitis; BUN, blood urea nitrogen; CRP, C-reactive protein; DM, diabetes mellitus; DPDS, disconnected pancreatic duct syndrome; EN, enteral 
nutrition; ERCP, endoscopic retrograde chola​ngiop​ancre​atogr​aphy;​ EPI, exocrine pancreatic insufficiency; EUS, endoscopic ultrasonography; HES, hydroxy-
ethyl starch; LMWH, low-molecular-weight heparin; MRCP, magnetic resonance chola​ngiop​ancre​atogr​aphy;​ NG, nasogastric; NJ, nasojejunal; NSAIDs, non-
steroidal anti-inflammatory drugs; PERT, Pancreatic enzyme replacement therapy; PN, parenteral nutrition; PP, pancreatic pseudocysts; RAP, management of 
recurrent acute pancreatitis; RL, Ringer’s lactate; SIRS, systemic inflammatory response syndrome; SOD, sphincter of Oddi dysfunction; TAUS, transabdominal 
ultrasonography; TMD, transmural drainage; WONs, walled-off necrosis.

Table 1.  Summary of Recommendations on the Management of Acute Pancreatitis (Continued)
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Questions and Recommendations

1. Introduction, Definition and Epidemiology

Question 1.1: What is the definition of AP? 

Recommendation 1.1:
•	 Acute pancreatitis is an acute inflammatory disease of the pan-

creas caused by various factors. (Level of Evidence: 1A, Strength 
of recommendation: Strong consensus (89%)).

Question 1.2: What is the epidemiology of AP? 

Recommendation 1.2:
•	 The incidence of AP has been steadily increasing over the past 

50 years. The annual incidence ranges from 5 to 100 per 100,000. 
(Level of Evidence: 1A, Strength of recommendation: Strong 
consensus (97.5%)).

Comment: While the incidence of AP is high in Northern Europe, 
Eastern Europe, and North America, the incidence in parts of Eastern 
Africa and South America is comparatively lower. While the inci-
dence is rising in North America and Europe, it remains stable in 
Asia.1,2 When examining the distribution of etiology by region, gall-
stones are the predominant etiology in Southern Europe (Greece, 
Türkiye, Italy, Croatia), whereas alcohol is more prominent in Eastern 
Europe (Latvia, Lithuania, Russia, Finland, Hungary).3

Question 1.3: What are the risk factors for the development of AP? 

Recommendation 1.3:
•	 Advanced age, male sex, smoking, obesity, elevated triglycerides 

(TG), pregnancy, and being of black race. (Level of Evidence: 1A, 
Strength of recommendation: Strong consensus (87.2%)).

Comment: The incidence of AP increases with age. Particularly in 
the geriatric population, both the incidence and mortality rates are 
higher compared to younger age groups.3,4 Although AP is observed 
equally in both sexes, some studies report that its incidence is 1.5-2 
times higher in men than in women.5 In terms of etiological distri-
bution by gender, gallstones are more frequently seen in women, 
whereas alcohol and other etiological factors are more common 
in men.6 The prevalence of AP is 2-3 times higher in individuals of 
Black race and in Aboriginal populations compared to other races.7 
Smoking also increases the risk of AP. Obesity contributes to an 
increased risk of gallstone-associated pancreatitis and severe pan-
creatitis. Elevated TG and an increase in body mass index (BMI) also 
elevate the risk of recurrent AP.8-10

2. Etiology

Question 2: What is the etiology of AP? 

Recommendation 2:
•	 The most common causes of AP are gallstones (40-70%) and 

alcohol (25-35%). The prevalence of these etiological factors 
can vary based on geographic, demographic, and genetic factors. 
Other causes include hypertriglyceridemia (HTG), endoscopic 
retrograde chola​ngiop​ancre​atogr​aphy (ERCP), medications, 
infectious agents, hypercalcemia, genetic variants, toxins, smok-
ing, trauma, tumors, certain surgical procedures, and anatomical 

and physiological disorders of the pancreas. (Level of Evidence: 
1A, Strength of recommendation: Strong consensus (94.1%)).

Comment: The etiology of AP encompasses a broad spectrum. 
According to the results of a recent prospective cohort study that 
included 2244 patients across 17 centers, biliary AP ranks first in 
the etiology of AP in Türkiye (67.1%). This is followed by idiopathic 
(12%), hypertriglyceridemia (6%), and alcohol induced AP (4.2%).11 
A meta-analysis of 46 studies from 36 different countries reported 
gallstones and alcohol as the primary etiological factors in AP.12 
According to this study, biliary AP was reported at 42% (39-44), 
alcohol-induced AP at 21% (17-25), and idiopathic AP at 18% (15-
22). However, the prevalence of etiological factors can vary based 
on geographical, demographic, and genetic factors.13 For example, 
while both gallstones and alcohol are the main etiological factors in 
Northern European countries, gallstones are the most common etio-
logical factor in Southern European countries.

Gallstone pancreatitis is more common in women, whereas alco-
holic pancreatitis is more frequently observed in middle-aged men.14 
Anatomical variations and genetic predispositions can also contrib-
ute to the development of biliary pancreatitis.15,16

Alcohol is one of the most common causes of AP, and it has been 
found that the risk of AP increases with higher alcohol consump-
tion.17,18 However, the incidence of AP among heavy alcohol users is 
reported to be only around 5%, suggesting that other accompanying 
factors (such as smoking, genetic, and anatomical factors) also play 
a role in the development of AP.19,20

Hypertriglyceridemia is one of the leading causes of AP. Serum TG 
levels, particularly those exceeding 1000 mg/dL, should be consid-
ered a potential cause of AP.

In addition, ERCP (16-97%), tumors (2-67%), drugs (8-41%), trauma 
(1-69%), hypercalcemia (2-16%), infectious agents (2-35%), and 
more rarely, genetic variants, toxins, smoking, anatomical and 
physiological disorders of the pancreas, and surgical interventions 
are included in the etiology of AP.21,22 A recent systematic review 
evaluating 128 publications reported that viral hepatitis (A, B, C, 
D and E) is the most common among the viruses causing AP with 
34.4%, followed by coxsackie and echoviruses (14.8%), hemorrhagic 
fever viruses (12.4%), cytomegalovirus (12%), varicella-zoster virus 
(10.5%).23 Additionally, AP development associated with the new 
coronavirus disease (COVID-19) has also been reported.24,25 Studies 
have shown that severe acute respiratory syndrome (SARS) CoV-2 
infects human endocrine and exocrine pancreatic cells, suggesting a 
direct role of SARS-CoV-2 in pancreatic disorders.26 Besides viruses, 
bacteria (Mycobacterium tuberculosis, mycoplasmas, leptospirosis), 
parasites (Ascaris lumbricoides, Fasciola hepatica, and echinococcal 
cysts), and fungal infections (aspergillosis) are also etiological fac-
tors causing AP.27 An AP course associated with infectious agents 
has reported a mortality rate of 20%, which is higher than those 
reported for other etiologies. This situation is mostly associated with 
immunosuppression.23

Smoking also increases the risk of AP. The risk is higher in active 
smokers (Hazard Ratio (HR), 1.75; 95% Confidence interval (CI), 
1.26-2.44); however, the risk persists in former smokers (HR, 1.63; 
95% CI, 1.18-2.27).28 Smoking additionally elevates the risk of alco-
hol-induced, idiopathic, and drug-induced pancreatitis, but no effect 
on biliary pancreatitis has been observed. Each additional 10 ciga-
rettes smoked per day increases the risk of AP by 40%.29,30
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Genetic factors play both direct and indirect roles in the etiol-
ogy of AP. In individuals with early onset of AP and a family history 
following an autosomal dominant pattern, mutations in the ser-
ine protease 1 (PRSS1) gene should be investigated. Serine prote-
ase inhibitor Kazal type 1 (SPINK1) binds to prematurely activated 
intracellular trypsin, playing a protective role against pancreatitis. A 
meta-analysis showed that the p.N34S variant in this gene is more 
prevalent in patients who have experienced AP (Odds Ratio (OR) = 
3.16, P < .001).31,32 Mutations in the cystic fibrosis transmembrane 
conductance regulator (CFTR) gene actually facilitate AP and are 
also a cause of chronic pancreatitis (CP). Some metabolic storage 
diseases, such as Gaucher disease, can also be counted among the 
genetic causes of AP.33

It is known that endoscopic or surgical interventions such as dou-
ble balloon endoscopic examination, ERCP and intragastric balloon 
application can also lead to the development of AP.34,35 The incidence 
of AP following ERCP is reported to be approximately 3.5%. When 
ERCP is performed to treat sphincter of Oddi dysfunction, the risk of 
causing AP is higher. Other risk factors for the development of post-
ERCP pancreatitis include younger age, female gender, the number 
of attempts to cannulate the papilla, and inadequate drainage of the 
pancreatic duct following the injection of contrast material.

Abdominal, cardiac, spinal surgeries, and vascular embolectomies 
can also lead to AP. Particularly during major vascular interventions, 
ischemia of the pancreas, emboli to vascular structures supplying 
the pancreas, direct injuries caused by retractors or incisions, and 
crush syndrome can cause AP.36-38

The most common drugs causing AP are azathioprine, 6-mercap-
topurine, valproic acid, thiazides, tamoxifen, and exogenous estro-
gens. Pancreas divisum (PD) is the most frequently encountered 
anatomical variation of the pancreatic duct and is more commonly 
associated with recurrent AP.39-41 An arteriovenous shunt in the pan-
creas can lead to recurrent AP by causing ischemia or bleeding.42 
Duodenal duplication cysts and juxtapapillary diverticula are also 
causes of AP.43,44 Metabolic conditions such as hypercalcemia and 
hyperparathyroidism, as well as parathyroid carcinoma, and benign 
or malignant mass lesions obstructing the main pancreatic duct, can 
cause AP.45,46 Systemic lupus erythematosus (SLE), hemolysis, arte-
riovenous malformations, venoms, and toxins are other causes of AP. 
Systemic lupus erythematosus–related pancreatitis can result from 
vasculitis, microthrombosis, anti-pancreatic autoantibodies, drug 
side effects, intimal thickening, and concurrent viral infections.47 In 
pregnancy, AP can also occur due to causes such as gallstones and 
HTG.48

3. Diagnostic Criteria (Laboratory, Clinical 
and Imaging)

Question 3.1: How is the diagnosis of AP made? 

Recommendation 3.1:
•	 The diagnosis is based on the presence of typical abdominal 

pain, laboratory findings including an elevation of amylase and/
or lipase levels more than 3 times the normal, and supportive 
findings from imaging modalities such as transabdominal ultra-
sonography (TAUS), computed tomography (CT), or magnetic 
resonance imaging (MRI). Patients with 2 out of these 3 criteria 
are diagnosed with AP. (Level of Evidence: 1A, Strength of rec-
ommendation: Strong Consensus (99.2%)).

Comment: Abdominal pain is the primary symptom in AP, present in 
over 95% of patients.49,50 The typical abdominal pain associated with 
AP begins in the epigastric region or upper quadrant of the abdomen, 
radiating to the back. This pain is generally dull and severe, partially 
alleviated in the knee-chest (fetal) position, and intensified by eat-
ing or drinking. This type of pain occurs in 40-70% of patients.2 The 
second most frequent symptom is nausea and/or vomiting, which 
occurs in 90% of patients.51 Gastroparesis and localized or general-
ized ileus, resulting from peripancreatic inflammation, are respon-
sible for the nausea and vomiting. Additionally, symptoms such as 
fever, tachycardia, distension, jaundice, and dyspnea may also be 
present to varying degrees.

The threshold value for amylase and lipase in the diagnosis of AP 
is 3 times the normal level, with sensitivities and specificities of 
72% and 93% for amylase and 79% and 89% for lipase, respec-
tively.52,53 A review comparing amylase and lipase in the diagno-
sis of AP indicated that the specificities of these tests are similar 
(around 90%), but lipase has a higher sensitivity (amylase sen-
sitivity ranges from 45% to 85%, while lipase sensitivity ranges 
from 55% to 100%).54 In cases of AP due to hyperlipidemia or in 
acute attacks of CP, amylase and lipase levels may not be ele-
vated.55 Studies have shown that biomarkers such as phospholi-
pase, elastase, and carboxypeptidase have lower sensitivities and 
specificities compared to amylase and lipase in diagnosing AP.56 
Additionally, these biomarkers are not widely used in clinical prac-
tice due to disadvantages in terms of time, cost, and application. 
However, studies on the urinary trypsinogen-2 test have shown 
that its sensitivity and specificity for diagnosing AP exceed 82% 
and 90%, respectively, with levels rising within a few hours after 
the onset of AP.57

Question 3.2: What is the role of imaging in the diagnosis of AP? 

Recommendation 3.2:
•	 Imaging methods are 1 of the 3 diagnostic criteria and are crucial 

in diagnosing AP. They play a significant role when the clinical 
and laboratory diagnosis of AP remains uncertain or when other 
potential conditions (such as organ perforation, mesenteric 
ischemia, ileus, etc.) are being considered. Transabdominal ultra-
sonography can be used as a primary imaging method due to its 
ability to provide valuable information not only for diagnosing 
AP but also for etiological assessment (differentiating between 
biliary and non-biliary causes), coupled with its widespread use. 
If the diagnosis of AP remains uncertain after TAUS, evaluation 
with CT or MRI is recommended. (Level of Evidence: 2B, Strength 
of recommendation: Strong consensus (89.4%)).

Comment: In the early stages of AP, radiological findings may not 
be pronounced and can even appear normal.58 However, imaging 
can reveal features such as focal or diffuse pancreatic enlargement, 
irregular contours, parenchymal heterogeneity, increased density of 
peripancreatic fat planes, and intraperitoneal or retroperitoneal fluid 
collections.59 A meta-analysis comparing CT and MRI in diagnosing 
AP indicated that MRI is superior to CT in terms of sensitivity and 
specificity. According to this meta-analysis, the diagnostic sensitiv-
ity of MRI for AP is 92% and its specificity is 74%, while CT has a 
sensitivity of 73% and a specificity of 64%.60 Additionally, a study 
assessing mild forms of AP found that MRI is particularly superior 
to CT in demonstrating peripancreatic inflammation.61 Magnetic 
resonance imaging offers additional advantages over CT due to its 
high resolution and lack of radiation exposure. Nevertheless, MRI has 
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limitations, including long acquisition times, higher costs, less wide-
spread availability, motion artifacts, inability to allow for interven-
tional therapeutic procedures, and lower sensitivity in detecting gas 
bubbles and calcifications. There are also studies indicating that in 
cases of mild or uncomplicated AP, methods such as CT or MRI do 
not provide additional benefits.62

In the diagnosis of AP, TAUS should be the imaging method of first 
choice. However, it should be noted that in patients with atypical 
pain, severe pancreatitis, or suspected complications, TAUS may 
not fully replace CT or MRI.63 Additionally, conventional TAUS is not 
as sensitive as CT and MRI in detecting pancreatic necrosis and 
masses.58 While TAUS has a sensitivity of 95% for detecting cho-
lelithiasis, its sensitivity for detecting choledocholithiasis ranges 
between 50-80%.64

4. Severity of AP

Question 4.1: How is the severity of AP categorized? 

Recommendation 4.1:
•	 The severity of AP is categorized as mild, moderate, or severe 

based on the presence of local and systemic complications, as 
well as the state of necrosis and infected necrosis. The Revised 
Atlanta Classification is the most commonly used classification 
for this purpose. (Level of Evidence: 1A, Strength of recommen-
dation: Strong consensus (96.7%)).

Comment: The severity of AP is categorized as mild, moderate, 
or severe based on the presence of local and systemic complica-
tions, as well as the state of necrosis and infected necrosis. The 
Revised Atlanta Classification (Supplementary Table 2) is the most 
commonly used classification for this purpose, categorizing AP as 
follows:

•	 Mild AP (interstitial edematous pancreatitis): There is no organ 
failure, and no local or systemic complications. It generally 
resolves within the first week.

•	 Moderate AP: There is transient organ failure that resolves within 
48 hours.

•	 Severe AP: There is persistent organ failure involving one or more 
organs.65

Evaluating the severity of the disease solely based on clinical 
signs and symptoms is often unreliable and should be supported 
by objective measures. It is important to classify the severity of 
AP early, as patients with AP are at risk of developing persistent 
organ failure. Additionally, mortality rates differ among subtypes 
of AP. For instance, the mortality rate for mild edematous AP is 1%, 
whereas it reaches 15-25% for severe necrotizing AP.66,67 To reduce 
the mortality rate and improve prognosis in severe AP, it is crucial 
to assess the severity of AP early in the disease course, initiate 
appropriate treatment based on etiology, recognize pancreatitis 
complications early, and determine the need for intensive care unit 
(ICU) admission.

Question 4.2: Are there clinical-radiological scoring systems and 
biochemical markers that can aid in the early identification of severe 
AP? 

Recommendation 4.2:
•	 Rapid and accurate prediction of severe AP is essential for 

improving patient prognosis.

•	 There is insufficient evidence and consensus on a “gold stan-
dard” biochemical parameter or prognostic score for predicting 
severe AP.

•	 Elevated blood urea nitrogen (BUN) and serum creatinine lev-
els during the course of AP or at 48 hours are associated with 
increased morbidity and mortality.

•	 C-reactive protein (CRP) level of 150 mg/L (15 mg/dL) at 48 
hours can be used as an indicator of poor prognosis in AP.

•	 Given its simplicity in calculation and comparability to the Acute 
Physiology and Chronic Health Evaluation II (APACHE II) score, 
the Bedside Index for Severity in Acute Pancreatitis (BISAP) 
score is the recommended scoring system for routine clinical 
practice.

•	 Imaging-based indices such as the computed tomography 
severity index (CTSI) and modified CTSI (mCTSI) can be useful 
in predicting severe AP and persistent organ failure due to their 
high positive predictive values. (Level of Evidence: 3, Strength of 
recommendation: Strong consensus (91.7%)).

Comment: Severe AP has high morbidity and mortality rates, neces-
sitating the early identification of potential cases for aggressive 
treatment.52,68 Rapid and accurate prediction of the progression 
of severe AP is essential to improve patient prognosis.69 Although 
numerous studies have been conducted on various parameters and 
scoring systems, there is still no sufficient evidence or consensus on 
a “gold standard” biochemical parameter or prognostic score for pre-
dicting severe AP.

To identify severe AP, multiple scoring systems with varying accu-
racy and low positive predictive values exist, none of which exhibit 
very high sensitivity or specificity. These include the Ranson criteria, 
CTSI, APACHE II score, Glasgow system, Harmless Acute Pancreatitis 
Score (HAPS), PANC 3, Japanese severity score (JSS), pancreatitis 
outcome prediction (POP), and BISAP score. Bedside index for sever-
ity in acute pancreatitis is one of the most accurate and applicable 
scoring systems in daily clinical practice because it is simpler than 
traditional scoring methods, can be used within the first 24 hours, 
and closely predicts AP severity, organ failure, and mortality, similar 
to the complex APACHE II system. A BISAP score greater than 2 is 
sensitive for predicting severe AP (Area under the curve (AUC) 0.76-
0.96; 61-97.6%), morbidity (AUC 0.67-0.93; 40-89%), and mortality 
(AUC 0.79-0.97; 75-100%). Mortality is below 1% with a BISAP score 
of 0, but it reaches 22% when the score is 5 (Supplementary Table 
3).70-79

There are publications indicating that the rise in BUN and creatinine 
levels within the first 48 hours of AP suggests that pancreatitis will 
likely be severe, with high morbidity and mortality.71,72,80

Serum CRP and procalcitonin (PCT) levels can also be useful in pre-
dicting the severity of AP. A CRP level higher than 150 mg/L (15 mg/
dl) at 48 hours from symptom onset has an 86% sensitivity and a 
61% specificity in predicting the severity of AP.81 Similarly, a meta-
analysis evaluating PCT as a diagnostic marker in severe AP found 
a sensitivity of 0.84, a specificity of 0.81, a diagnostic odds ratio of 
21.26, and an AUC of 0.89.82 Another meta-analysis reported sensi-
tivity, specificity, and AUC values of 0.73, 0.87, and 0.88, respectively, 
when using a PCT threshold value greater than 0.5 ng/mL, indicat-
ing that serum PCT is a reliable indicator of severe AP.83 Indices 
associated with imaging methods such as the Extra-pancreatic 
Inflammation on CT (EPIC) score, CTSI, and mCTSI can also be useful 
in predicting the severity of AP.74-79,84
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5. Treatment of Acute Pancreatitis
It is important to initiate AP treatment early. In these patients, the 
basis of treatment includes pain relief, fluid replacement, combat-
ting infections, providing nutritional support, tailoring treatment 
to the etiology, and addressing complications that arise during the 
course of the disease.

Question 5.1: How should fluid therapy be done in AP? 

Recommendation 5.1:
•	 Early fluid therapy is important in the treatment of AP.
•	 The fluid used in treatment should be isotonic crystalloid (iso-

tonic NaCl or Ringer’s lactate (RL)). If there is no contraindication 
specific to the patient (e.g., hypercalcemia), RL can be preferred.

•	 There is insufficient evidence regarding the use of hydroxyethyl 
starch (HES) in AP treatment. Its use is not recommended in AP 
treatment except for abdominal compartment syndrome.

•	 The rate of fluid resuscitation should be tailored according to the 
patient’s clinical assessment at presentation and follow-up data 
(targeted).

•	 Aggressive fluid therapy in AP, particularly in moderate to severe 
and severe AP patients, is not recommended as it increases 
the risk of systemic inflammatory response syndrome (SIRS), 
organ failure, the need for intensive care and ventilation, and the 
development of abdominal compartment syndrome. (Level of 
evidence: 1A, Strength of recommendation: Strong consensus 
(94.7%)).

Comment: The correct management of fluid therapy in patients with 
AP is crucial. The period encompassing the first 72 hours from the 
onset of symptoms, referred to as the “golden hours,” is particularly 
critical. During this period, the treatment of intravascular hypovole-
mia, which can result from a severe inflammatory response, can be 
achieved with personalized, appropriate fluid support.85 Fluid ther-
apy is especially important in severe AP due to its impact on early 
mortality and morbidity. Intravenous (IV) fluid therapy should be 
initiated immediately and at the highest possible targeted dose in 
patients diagnosed with AP or those being evaluated with a pre-
liminary diagnosis of AP. The targeted initial fluid therapy should be 
determined by the attending physician based on clinical data at the 
time of presentation, such as cardiovascular or respiratory failure, 
hypo/hypervolemic status, renal failure, and hypercalcemia. While 
the definition of aggressive fluid therapy varies across studies, it 
can generally be characterized as IV hydration at a rate of 3 mg/kg/
hour or more, independent of the initial bolus fluid loading therapy. 
Although previous studies found aggressive fluid therapy beneficial, 
its current use is not recommended in severe AP patients due to the 
potential for causing SIRS, organ failure, and abdominal compart-
ment syndrome, as well as increasing the need for intensive care and 
ventilation.86-88 The rate of maintenance fluid therapy following the 
initial treatment should be determined by evaluating the patient’s 
clinical data, such as urinary volume, and signs of respiratory and 
circulatory failure.

In patients with AP, the fluid administered for replacement therapy 
should be an isotonic crystalloid solution (RL or normal saline). There 
is no difference between these 2 fluid therapies concerning mortal-
ity, local complications, or inflammatory parameters.89-92 However, 
a reduced need for intensive care has been observed in patients 
treated with RL. Although this effect is thought to be due to the anti-
inflammatory properties of the lactate in RL, no significant differ-
ence in inflammatory parameters has been found between patients 

given isotonic normal saline and those given RL. Additionally, it has 
been observed that administering large volumes of normal saline 
in a short period increases metabolic acidosis.93,94 Thus, if there are 
no contraindications such as hypercalcemia, RL should be the first 
choice of fluid in treatment.

There is insufficient data regarding the use of osmotically active 
fluids like HES in the treatment of AP. Although some studies have 
shown that HES can reduce intra-abdominal pressure in patients 
who develop compartment syndrome, it has not been found to have 
an effect on mortality or inflammatory parameters.95,96 In a study 
involving 7000 patients admitted to intensive care for any reason, 
it was observed that those who received HES had an increased need 
for renal replacement therapy.97 Therefore, while HES can be added 
to treatment if abdominal compartment syndrome is present in 
severe cases of AP, its routine use is not recommended.

Question 5.2: How should the medical treatment of pain in AP be? 

Recommendation 5.2:
•	 Pain in AP is usually severe, necessitating pain control in most 

patients.
•	 There is no sufficient evidence or consensus on the optimal anal-

gesic and route of administration for pain associated with AP.
•	 In the first 24 hours of AP treatment, opioid and non-opioid 

analgesics have similar efficacy and safety profiles.
•	 Although opioid analgesics (Buprenorphine, pethidine, fentanyl, 

pentazocine, morphine, tramadol) are effective, special caution 
should be exercised regarding pethidine and morphine due to 
their side effects.

•	 In patients with mild AP, non-steroidal anti-inflammatory drugs 
(NSAIDs) (Indomethacin, metamizole, dexketoprofen, diclof-
enac) have similar efficacy to opioids in pain palliation during the 
first 24 hours and can be used as alternatives to opioids. They 
should not be used in patients with renal failure.

•	 Although rarely used for pain palliation in the first 24 hours, epi-
dural analgesic applications have been found effective. They can 
be employed as alternatives to or in combination with opioids 
before transitioning to other treatments. (Level of Evidence: 1A, 
Strength of recommendation: Strong consensus (95.6%)).

Comment: Abdominal pain is the main symptom in almost all 
patients with AP who present to the hospital.98 The pain is often 
severe and requires effective medical management. Early and 
adequate pain control within the first 24 hours of hospitalization 
in patients diagnosed with AP improves quality of life and reduces 
patient anxiety, respiratory stress, hospital stay duration, and the 
risk of AP-related complications.99 Additionally, early analgesic use 
has been shown not to delay the diagnosis and treatment of AP.100 
Although there are many pharmacological treatment options for 
managing pain in AP, opioid analgesics are the most commonly 
used. Agents such as buprenorphine, pethidine, morphine, and 
fentanyl can be administered parenterally. However, uncertainties 
remain regarding the clinical efficacy and safety of opioids. Since 
abdominal pain in AP is due to parenchymal inflammation, NSAIDs 
are used in pain management by inhibiting prostaglandin synthe-
sis through targeting the cyclooxygenase (COX) enzyme. Non-
steroidal anti-inflammatory drugs are not frequently preferred due 
to potential renal damage and gastrointestinal system (GIS) com-
plications, but they have been shown to reduce pro-inflammatory 
cytokines and oxidative stress, improve histopathological changes, 
and decrease potential systemic complications.101 Local anesthet-
ics (e.g., procaine, bupivacaine) and paracetamol are also used less 



Öğütmen Koç et al. Acute Pancreatitis Committee Consensus Report Turk J Gastroenterol 2024; 35(Supp 1): S1-S44

S11

frequently to treat pain in AP.102 When local anesthetics are used 
systemically, they provide pain control through anti-inflammatory, 
neuroprotective, and motility-regulating effects.103 Epidural anal-
gesia has been shown to improve pain scores, increase capillary 
perfusion in the GIS mucosa, prevent sepsis, and reduce the risk of 
respiratory depression in AP.104

The primary concern related to opioids is their potential to compli-
cate the disease by causing sphincter of Oddi spasm. While it is sug-
gested that this increase in pressure is associated with the plasma 
concentration and dosage of opioids, the clinical significance of 
this relationship remains unclear. This ambiguity arises because 
many studies are small-scale observational studies, and there is a 
lack of definitive evidence from controlled clinical trials supporting 
this theory.105 Additionally, side effects such as respiratory depres-
sion, paralytic ileus at high doses, and the widespread issue of opi-
oid addiction necessitate the search for alternative treatments in 
the management of AP. Despite some evidence from RCTs, there is 
still no consensus on the most appropriate analgesics, their dosages, 
administration methods, and frequencies for treating pain associ-
ated with AP.

While optimal treatment strategies for managing pain associated 
with AP continue to be explored, 2 meta-analyses have been pub-
lished in the last 2 years on this subject. The first is a meta-analysis 
by Thavanesan et  al106, which evaluated 12 RCTs involving a total 
of 542 AP patients and reported significant methodological het-
erogeneity. The included studies compared opioids, NSAIDs, local 
anesthetics, epidural analgesia, paracetamol, and placebo for pain 
management in AP. This meta-analysis revealed that epidural anal-
gesia provided the greatest improvement in VAS scores during the 
first 24 hours, although its effectiveness plateaued and became 
comparable to opioids at 48 hours. Continuous epidural analgesia 
infusion is not recommended for mild to moderate AP cases due to 
potential side effects like hypotension related to catheter placement 
and epidural abscesses. Additionally, NSAIDs provided similar pain 
relief to opioids in the first 24 hours, while local anesthetics were 
the least effective among all treatment agents in terms of pain pal-
liation. Overall, comparisons of VAS score improvements at baseline 
and on day 1 indicated that opioids and non-opioids were similarly 
effective.

In a meta-analysis published by Cai et al107 in 2021, 12 RCTs involving 
a total of 699 patients were evaluated to assess the effectiveness of 
pain management in AP, with the primary endpoint being the number 
of patients requiring rescue analgesia. Among the included patients, 
83% had mild AP. Both opioid and non-opioid analgesics reduced 
the need for a second opioid analgesic as rescue medication without 
significantly altering pain scores in the first 24 hours. Based on the 
results of studies with high heterogeneity, it was observed that the 
need for rescue analgesia was lower in the opioid group compared 
to the non-opioid group, although there was no significant differ-
ence in the changes in VAS scores between the 2 groups within the 
first 24 hours.108 Other subgroup analyses demonstrated no signifi-
cant differences in efficacy and side effect rates between opioids 
and NSAIDs. In light of these findings, NSAIDs may be preferred over 
opioids as the first-line treatment for pain palliation in AP patients. 
However, due to the moderate quality and high heterogeneity of the 
included RCTs, a high-level recommendation for pain palliation in AP 
cannot be made. The heterogeneity among the studies is primarily 
due to differences in the routes of administration and dosages of the 
analgesics used.

According to a review by Wu et al101 in 2020, which evaluated the use 
of NSAIDs in the treatment of pain in AP across 36 studies (includ-
ing 5 clinical trials with 580 patients and 31 animal studies), NSAIDs 
were found to reduce pro-inflammatory cytokines, pain, systemic 
complications, and mortality rates, with a very low likelihood of seri-
ous side effects.

In conclusion, there is insufficient evidence and consensus regard-
ing the most appropriate analgesic and route of administration for 
the treatment of pain associated with AP. Within the first 24 hours 
of AP treatment, opioids and non-opioid analgesics exhibit simi-
lar efficacy and safety profiles. For the palliation of pain in mild to 
moderate cases of AP, both NSAIDs and opioids can be considered 
appropriate options. While opioids are generally used for pain pallia-
tion in patients with severe AP, there is a lack of sufficient evidence 
to determine the optimal pain management strategy.

Question 5.3: How should nutrition be managed in AP? 

Recommendation 5.3:
•	 Unless there is an obstruction or contraindication to oral feed-

ing (e.g., ileus, abdominal compartment syndrome), oral intake 
should not be discontinued. (Level of Evidence: 1B, Strength of 
recommendation: Weak consensus (78.4%)).

•	 If oral feeding cannot be initiated within the first 72 hours, nutri-
tional support should be provided. For patients who cannot tol-
erate oral feeding, enteral nutrition (EN) should be prioritized. 
Feeding should commence using a nasogastric (NG) or nasojeju-
nal (NJ) tube. (Level of Evidence: 1A, Strength of recommenda-
tion: Weak consensus (79%)).

•	 For patients who cannot tolerate EN, where NG/NJ tube place-
ment is not possible, or where target protein and calorie needs 
cannot be met by EN alone, parenteral nutrition (PN) should be 
administered. (Level of Evidence: 1A, Strength of recommenda-
tion: Strong consensus (89.9%)).

•	 Glutamine should be added to the nutritional solution for 
patients requiring nutritional support. (Level of Evidence: 1A, 
Strength of recommendation: Strong consensus (84.9%)).

Comment: Despite the known positive impact of oral feeding on the 
course of AP, there is no consensus regarding the optimal time to 
initiate oral feeding. Recently, RCTs and meta-analyses based on 
these studies have been added to the literature, suggesting that oral 
intake should not be discontinued unless there is intolerance, con-
traindication, or another barrier to oral feeding.109-112 No significant 
differences in the incidence of SIRS or the exacerbation of disease 
symptoms have been reported between patients who started oral 
feeding at the earliest possible time and those whose oral feeding 
was delayed.110 In cases of mild AP, early oral feeding has been found 
to be safe and may accelerate recovery. These studies have shown 
that starting a normal solid diet in patients with mild AP reduces the 
duration of hospital stay and does not increase abdominal pain.

In patients who cannot tolerate oral feeding, the first choice should 
be EN. Enteral nutrition maintains the integrity of the intestinal 
mucosa, stimulates gut motility, prevents bacterial overgrowth, and 
increases splanchnic blood flow.113 Several RCTs and meta-analyses 
have demonstrated the superiority of EN over PN in the manage-
ment of AP.114-119 Enteral nutrition has been found to reduce septic 
complications and inflammation more rapidly than PN, while also 
being cost-effective.118 Another meta-analysis comparing EN and 
PN found no differences in mortality and non-infectious complica-
tions, but EN was superior in terms of infections, surgical intervention 
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requirements, and length of hospital stay.117 Additionally, 1 RCT 
noted that EN reduced infectious complications, multiple organ dys-
function syndrome (MODS), and mortality in patients with infected 
pancreatic necrosis, although other studies have reported no differ-
ence between EN and PN.120,121 It has been shown that initiating EN 
early (within 24-48 hours) is feasible, safe, well-tolerated, and pro-
vides significant clinical benefits over delayed EN in terms of mortal-
ity, organ failure, and infectious complications.122-129

For EN, either NG or NJ routes can be used. A meta-analysis found 
that, in patients with severe AP, NG and NJ feeding were similar in 
terms of mortality rate, tracheal aspiration, diarrhea, exacerbation 
of pain, and energy balance.130 The placement of NG tubes is signifi-
cantly easier, more comfortable, and less expensive.131,132

In EN, both semi-elemental and polymeric feeding formulas can be 
used. Although both types of formulas are well tolerated in patients 
with AP, semi-elemental nutrition is thought to have more favor-
able clinical effects; however, the level of evidence supporting this 
is weak.133 It is recommended that enteral feeding be initiated with 
standard polymeric formulas in patients with severe AP.134

In patients who cannot tolerate EN, cannot have an NG/NJ tube 
placed, or cannot meet their target protein and calorie needs with 
EN alone, PN should be administered. While glutamine supplemen-
tation is not necessary for patients receiving EN, those on PN should 
be supplemented with 0.20 g/kg of L-glutamine daily.135,136 Studies 
have shown that glutamine supplementation in patients with AP has 
positive effects on serum albumin levels, CRP, infectious complica-
tions, length of hospital stay, and mortality.137-140 Apart from gluta-
mine, immunonutrition has no established role in severe AP.

The addition of probiotics to the nutrition of patients with AP has 
not been shown to provide significant benefits in terms of pancreatic 
infection, systemic infection, the need for surgery, length of hospital 
stay, or mortality. In fact, one study observed higher mortality in the 
probiotic group.141,142

In patients with severe AP, nutritional support should provide 25-35 
kcal/kg/day of energy, 1.2-1.5 g/kg/day of protein (unless there is 
renal failure or severe liver failure), 3-6 g/kg/day of carbohydrates, 
and up to 2 g/kg/day of lipids. Daily supplementation with multivita-
mins and trace elements is also recommended.142

5.4. Antibiotic Treatment

Question 5.4.1: In what situations should systemic antibiotic treat-
ment be initiated in AP?

Recommendation 5.4.1:
•	 The use of prophylactic antibiotics is not recommended in AP, 

including severe pancreatitis and the presence of necrosis. 
However, antibiotics are recommended in cases of infected 
necrosis and extrapancreatic infections. (Level of Evidence: 1A, 
Strength of recommendation: Strong consensus (89.1%)).

Comment: In meta-analyses conducted before the year 2000, which 
included a small number of patients, it was reported that the use 
of prophylactic antibiotics in AP reduced mortality.143-145 However, 
results from meta-analyses and systematic reviews published from 
2000 onwards have shown that routine prophylactic antibiotic use 
has no effect on mortality, morbidity, length of hospital stay, or 
the need for surgery in AP cases.143,146-153 In light of these findings, 
routine prophylactic antibiotic use is not recommended during AP 

attacks, regardless of the type (interstitial or necrotizing) or sever-
ity of pancreatitis. Nevertheless, approximately 20% of AP patients 
may develop extrapancreatic infections such as pneumonia, urinary 
tract infections, bacteremia, or acute cholangitis.154 Since these 
extrapancreatic infections are associated with increased mortality 
and morbidity, appropriate antibiotic treatment is recommended. If 
culture results are negative or no infectious focus is found, discon-
tinuation of antibiotic use is advised.155

Antibiotic therapy is recommended in the presence of infected 
necrosis.155 There is no correlation between the extent of necrosis 
and the frequency of infection. Although infection typically appears 
around 10 days after the onset of necrosis, it can also occur in its 
early stages.156,157 Fungal infections are detected in 6-46% of bac-
terial cultures taken from sites of infected necrosis.158 However, the 
impact of prophylactic antifungal treatment on prognosis and mor-
tality is unclear. Therefore, prophylactic antifungal treatment is also 
not recommended.159

Question 5.4.2: Which antibiotics should be preferred in AP? 

Recommendation 5.4.2:
•	 In AP, carbapenems, quinolones, metronidazole, and cephalo-

sporins can be used. In the presence of infected necrosis, car-
bapenem antibiotics should be preferred. (Level of Evidence: 1A, 
Strength of recommendation: Strong consensus (95.4%)).

Comment: Infected necrosis pathogens are typically of intestinal 
origin (Escherichia coli, Pseudomonas, Klebsiella, Enterococcus) and 
are usually monomicrobial. The presence of gas in the necrotic area 
on imaging supports infection and necessitates antibiotic treatment. 
Very few antibiotics can penetrate pancreatic necrosis. Studies on 
antibiotic use in acute necrotizing pancreatitis have shown the use 
of imipenem, meropenem, a combination of ciprofloxacin and met-
ronidazole, or ciprofloxacin alone. According to the results of these 
studies, carbapenem antibiotics should be preferred first due to their 
higher pancreatic penetration.160-165

5.5. Treatments Targeting Etiology

Question 5.5.1: When should ERCP be performed in patients with 
Acute Biliary Pancreatitis? 

Recommendation 5.5.1:
•	 In acute biliary pancreatitis, if there are signs of a stone impacted 

in the papilla or cholangitis, ERCP is recommended at the earli-
est possible stage. If these conditions are not present but there 
are signs of cholestasis, imaging of the common bile duct (endo-
scopic ultrasonography (EUS), magnetic resonance cholangio-
pancreatography (MRCP)) is recommended. (Level of Evidence: 
1A, Strength of recommendation: Strong consensus (100%)).

Comment: In cases of acute biliary pancreatitis where ERCP is indi-
cated, there remains uncertainty in the literature regarding whether 
the procedure should be performed within 24 hours or within 72 
hours. The timing of endoscopic intervention should be determined 
based on the patient’s clinical condition, comorbidities, and medica-
tions they are taking. A recent meta-analysis by Iqbal et al166 found 
that performing ERCP within the first 48 hours in cases of acute 
cholangitis significantly reduced in-hospital mortality, 30-day mor-
tality, and hospital stay duration.

According to a Cochrane analysis conducted in 2012, early ERCP 
(<72 hours) in cases of acute cholangitis with biliary pancreatitis 
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is superior to conservative treatment or elective ERCP in terms of 
mortality, hospital stay, and morbidity. In cases of biliary obstruc-
tion without cholangitis, early ERCP is also superior to conservative 
treatment or elective ERCP in reducing morbidity and preventing 
the development of local and systemic complications.167 A review by 
Shuntaro Mukai et al168 indicated that performing ERCP in patients 
with ongoing cholangitis and biliary obstruction significantly reduces 
mortality, morbidity, local complications, and sepsis compared to 
conservative treatment. According to the Tokyo 2018 guidelines, 
the diagnosis of acute cholangitis is established through clinical, 
laboratory, and imaging methods (fever and/or chills, elevated CRP 
levels, leukocytosis or other elevated inflammatory parameters, 
jaundice, and a 1.5-fold increase in aspartate transaminase (AST), 
alanine transaminase (ALT), alkaline phosphatase (ALP), gamma-
glutamyl transpeptidase (GGT) levels, with biliary dilation detected 
on imaging).169

According to a meta-analysis involving cases of biliary pancreatitis 
without cholangitis and impacted bile stones, early ERCP does not 
significantly differ from conservative treatment in terms of mortal-
ity (OR: 0.59, 95% CI: 0.32-1.09; P = .09), complication development 
(OR: 0.56, 95% CI: 0.30-1.01; P = .05), new-onset organ failure (OR: 
1.06, 95% CI: 0.65-1.75; P = .81), development of pancreatic necrosis 
(OR: 0.80, 95% CI: 0.49-1.32; P = .38), development of pancreatic 
pseudocyst (PP) (OR: 0.44, 95% CI: 0.16-1.24; P = .12), ICU admission 
(OR: 1.64, 95% CI: 0.97-2.77; P = .06), and pneumonia development 
(OR: 0.81, 95% CI: 0.40-1.65; P = .56).170 Therefore, it is essential to 
assess the presence of stones in the biliary tract and plan ERCP for 
necessary cases. Endoscopic ultrasonography and MRCP are com-
monly used investigations for evaluating stones in the biliary tract. 
Endoscopic ultrasonography is particularly valuable for stones 
smaller than 5 mm. The sensitivity and specificity of EUS and MRCP 
for detecting stones in the biliary tract are 97% vs. 90% and 87% vs. 
92%, respectively.171

Question 5.5.2: How should HTG-induced AP treatment (beyond 
standard treatment) be administered? What are the treatment 
options? 

Recommendation 5.5.2:
•	 It is recommended to add insulin infusion to the treatment of 

HTG-induced AP (Level of Evidence: 1A, Strength of recommen-
dation: Strong consensus (91.2)).

•	 There is insufficient evidence on the additional benefit of add-
ing heparin infusion to insulin infusion (Level of Evidence: 3, 
Strength of recommendation: Weak consensus (74.3%)).

•	 Plasmapheresis has not been shown to provide additional ben-
efit when combined with insulin infusion (Level of Evidence: 1A, 
Strength of recommendation: Weak consensus (74.3%)).

Comment: In HTG-induced AP, additional treatments beyond stan-
dard pancreatitis therapy include the administration of insulin and/
or heparin, and plasmapheresis. Insulin aids in lowering TG levels by 
increasing peripheral lipoprotein lipase (LPL) activity. Specifically, 
an IV insulin infusion at 0.1-0.4 units/kg/hour is preferred over 
subcutaneous (SC) insulin due to its easier monitoring and dose 
planning.172,173 A meta-analysis involving 118 cases indicated that, 
although the number of cases in the included studies was limited, 
intensive insulin therapy significantly reduced APACHE II scores at 
the 72-hour mark of treatment.174 In a study comparing insulin ther-
apy and conservative AP treatment in HTG-induced AP (HTG-AP), 
TG reduction on days 2 and 4 were 69% vs. 85% and 63% vs. 79%, 

respectively, with no significant difference detected between the 
groups.175

Heparin also causes the release of LPL from endothelial cells, lead-
ing to a reduction in TG levels; however, prolonged administration of 
heparin results in the depletion of LPL stores, decreased chylomicron 
catabolism, and rebound HTG.176 In a retrospective study comparing 
insulin and heparin treatments, insulin was found to have a greater 
TG-lowering effect than heparin in cases of edematous pancreati-
tis, with no differences in complications observed between the 2 
groups.177

Plasmapheresis treatment has been compared with insulin infusion 
and/or heparin therapy in numerous studies. In a 2022 meta-anal-
ysis by Yan LH et al178, although a significant reduction in TG levels 
at 24 hours was observed with plasmapheresis compared to con-
ventional therapy, no differences were found in hospital stay dura-
tion, mortality, or morbidity. Another meta-analysis evaluating 934 
patients also found no differences in efficacy and safety between 
plasmapheresis and conventional treatment.179

5.5.3. Acute Pancreatitis Due to Other Etiologies

Question 5.5.3.1: How should the alcohol cessation support pro-
gram be for patients with acute alcoholic pancreatitis? 

Recommendation 5.5.3.1:
•	 A brief alcohol intervention is recommended to prevent an acute 

alcoholic pancreatitis attack. (Level of Evidence: 1A, Strength of 
recommendation: Weak consensus (76.2%)).

Comment: Excessive alcohol consumption not only leads to sig-
nificant mortality and morbidity but also causes social problems. To 
reduce heavy drinking, brief advice or brief counseling provided by 
doctors and nurses can be important.180 Brief interventions include 
feedback on risky alcohol use and health-related harms, identi-
fication of high-risk situations for heavy drinking, simple advice 
on reducing intake, strategies to increase motivation for behavior 
change, and the development of a personal plan. These brief inter-
ventions typically consist of 1-5 sessions of orally delivered infor-
mation, advice, or counseling, designed to last 5-15 minutes with 
doctors and about 20-30 minutes with nurses.181

According to a meta-analysis of 22 RCTs involving 7619 partici-
pants, which did not include patients with alcoholic pancreatitis, 
counseling for alcohol cessation is important in preventing attacks 
of alcoholic pancreatitis. Participants who received brief interven-
tions consumed less alcohol over a follow-up period of 1 year or lon-
ger compared to the control group that only received assessments. 
Additionally, longer interventions did not result in a significant 
reduction in alcohol consumption compared to brief interven-
tions.182 Given the numerous studies conducted since the 2007 
Cochrane review, an update was performed in 2017. This update 
included 69 studies randomizing a total of 33 642 participants, 
allowing for new subgroup analyses. The primary meta-analysis, 
which included 34 studies, provided moderate-quality evidence 
that participants who received brief interventions consumed less 
alcohol 1 year later compared to those who received minimal or no 
intervention.180

Another meta-analysis involving 22 RCTs suggested that multi-
session brief interventions may be particularly beneficial in reducing 
alcohol consumption among non-dependent patients. However, due 
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to the lack of quantitative analysis, additional evidence is needed to 
reach more robust conclusions.183

In another RCT, patients presenting to the hospital with alcohol-
related AP were randomized to receive either repeated interven-
tions or only an initial intervention against alcohol consumption. The 
group receiving repeated interventions, which included follow-up 
visits at outpatient clinics every 6 months over a period of 2 years, 
showed a reduction in the recurrence of AP compared to the group 
that only received the initial intervention during hospitalization. This 
resulted in a decrease in hospitalization rates.184

Question 5.5.3.2: Can the same drug be used again in patients with 
drug-related AP? 

Recommendation 5.5.3.2:
•	 The suspected drug should not be reused in cases of drug-

related AP. However, if the drug is absolutely necessary for the 
disease, it may be used with close monitoring and dose reduc-
tion. (Level of Evidence: 3, Strength of recommendation: Weak 
consensus (75.2%)).

Comment: Although drug-induced AP is rare, identifying a drug as 
the cause of AP presents a challenge for clinicians.185 Most of the 
available data come from case reports or case-control studies. If the 
benefits of the drug causing AP outweigh its risks or the potential for 
another severe AP attack, the drug may be reused.186 While the exact 
cause of drug-induced pancreatic damage is unknown, it can be cat-
egorized into those drugs with dose-dependent intrinsic toxicity and 
those causing damage through idiosyncratic reactions in the host.187

A comprehensive analysis of 1060 cases of drug-induced AP 
observed that most drugs causing severe AP were administered to 
treat significant pathologies, cancers, and autoimmune diseases. 
The more severe the disease, the higher doses of the offending drugs 
were used, leading to severe AP. In this analysis, when the problem-
atic drug was re-administered at a reduced dose, it led to less severe 
outcomes. If reuse of the drug is necessary, close monitoring of the 
patients and administering a reduced dose of the drug are recom-
mended.188 Another study analyzing 250 cases of drug-induced 
pancreatitis suggested that if the diagnosis of drug-induced pan-
creatitis is highly suspicious, the patient significantly benefits from 
the responsible drug, and there are no alternative medications to 
treat the serious disease, the drug may be cautiously reintroduced 
despite the risks.184

Question 5.6: What are the indications for referral to a tertiary cen-
ter and ICU admission in AP patients? 

Recommendation 5.6:
•	 Patients with a BISAP score of 3 or higher at diagnosis and those 

experiencing moderate or severe attacks according to the revised 
Atlanta criteria during follow-up should be promptly referred to a 
tertiary center. (Level of Evidence: 1A, Strength of recommenda-
tion: Strong consensus (87.2%)).

•	 Patients with confirmed or strongly suspected biliary etiology 
(those considered for ERCP and/or cholecystectomy) should be 
referred to specialized centers. (Level of Evidence: 2B, Strength 
of recommendation: Strong consensus (87.2%)).

•	 Acute pancreatitis has a rapidly changing prognosis and should 
be closely monitored, especially within the first 48 hours. (Level 
of Evidence: 1A, Strength of recommendation: Strong consensus 
(88.4%)).

•	 Patients with persistent organ dysfunction should be monitored 
in an ICU. (Level of Evidence: 1A, Strength of recommendation: 
Strong consensus (87.7%)).

Comment: It is known that the course of AP can change rapidly, 
especially with treatment during the first 48 hour.66,190,191 Therefore, 
patients diagnosed with AP should be closely monitored in the initial 
hours, and necessary treatments should be promptly administered. 
Additionally, a study on the treatment of AP within the first 72 hours 
has demonstrated the impact of early intervention on the progno-
sis of the disease.192 Risk assessments should be conducted at the 
time of diagnosis to determine the disease prognosis. Patients with 
moderate or severe AP should be quickly referred to tertiary hospitals 
due to the need for intensive care.66,190 The BISAP and revised Atlanta 
criteria are recommended scoring systems in this context.191

In a comprehensive cohort study involving 889 468 patients, it was 
found that the average referral time for patients with severe AP was 
4 days. The study noted a significantly higher incidence of biliary 
etiologies among the referred patients, and it was demonstrated 
that referring AP patients from hospitals without biliary intervention 
capabilities had a significant impact on mortality.193

Persistant organ dysfunction and persistent organ failure are life-
threatening conditions resulting from the systemic response of AP. 
According to the revised Atlanta criteria, this group of patients, 
classified as severe, is recommended to be monitored in ICUs. This 
approach has been shown to reduce mortality.66,190,194,195

6. Complications and Management
Local and Peripancreatic Complications: 

Question 6.1: What are the local complications of AP? 

Recommendation 6.1:
•	 Peripancreatic fluid collections (acute peripancreatic fluid col-

lection (APFC), PP, acute necrotic collection (ANC), walled-off 
necrosis (WON)), abdominal compartment syndrome, gastric 
outlet obstruction, biliary obstruction, splenic and portal vein 
thrombosis, colonic necrosis, solid organ involvement, pancre-
atico-pleural fistula, and pancreatic ascites. (Level of evidence: 
1A, Strength of recommendation: Strong consensus (100%)).

Comment: Local complications of AP, including peripancreatic fluid 
collections, are classified into 4 categories according to the Revised 
Atlanta classification: APFC, PP, ANC, and WON (Supplementary 
Figure 1).65 Acute peripancreatic fluid collection and PPs occur in 
cases of interstitial pancreatitis, whereas ANC and WON arise in 
cases of necrotizing pancreatitis. Each of these can be either sterile 
or infected.

APFC: Acute peripancreatic fluid collection refers to fluid collec-
tions that accumulate around the pancreas in interstitial edematous 
pancreatitis without peripancreatic necrosis. This term describes 
peripancreatic fluid areas that appear within the first 4 weeks after 
the onset of interstitial edematous pancreatitis, containing no solid 
material and lacking a defined wall.196 On CT, APFCs are seen as 
homogeneous collections of fluid density located adjacent to the 
pancreas, within the retroperitoneum, and along the normal peri-
pancreatic fascia surface, without a well-defined wall. Most acute 
fluid collections remain sterile and typically resolve spontaneously 
without intervention.197
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PP: Pancreatic pseudocysts, which typically require 4 weeks to 
mature, refer to well-defined collections of homogeneous fluid, 
devoid of solid material, that emerge no earlier than 4 weeks after 
the onset of acute interstitial edematous pancreatitis. They are 
usually located outside the pancreas, although they can occasion-
ally be partially or entirely intrapancreatic.198-200 On CT scans, they 
appear as well-circumscribed, usually round or oval collections with 
homogeneous fluid density. Although CT is the most commonly used 
imaging modality to identify PPs, MRI or TAUS may be necessary to 
confirm the absence of solid content in the collection.63

Pancreatic pseudocysts typically originate from the rupture of the 
main pancreatic duct or smaller peripheral side branches, or second-
ary to local edema from pancr​eatic​/peri​pancr​eatic​ inflammation. 
Therefore, the fluid aspirated from these cysts shows high amy-
lase levels.201-203 Pancreatic pseudocysts can develop in 5-15% of 
patients with AP.204,205

ANC: These are collections that appear in the first 4 weeks following 
the onset of necrotizing pancreatitis, containing variable amounts 
of fluid and necrotic tissue, and lacking a well-defined wall.65 They 
occur in 5-10% of patients with AP.67,206,207 The necrosis can involve 
the pancreatic parenchyma and/or peripancreatic tissues.208 
Peripancreatic necrosis is typically characterized by heterogeneous, 
ill-defined areas located in the retroperitoneum and the omental 
bursa.209 On CT scans, they appear as non-enhancing, focal or dif-
fuse areas without a surrounding wall.210

Acute necrotic collection can be associated with the rupture of the 
main pancreatic duct within areas of parenchymal necrosis. These 
collections may be either infected or sterile. To confirm the presence 
of solid content in the collection, imaging modalities such as MRI, 
TAUS, or EUS can be used.65,211 Magnetic resonance imaging and 
EUS are superior to CT in evaluating necrotic material within the 
collection.212

In the acute phase, it can be challenging to distinguish between APFC 
and ANC. Although CT is the current standard imaging technique for 
AP, it cannot exclude the presence of necrotizing pancreatitis at the 
time of initial presentation or within the first 48-72 hours.213,214 To 
determine the presence or absence of necrosis, contrast-enhanced 
CT or MRI should be performed at least 72 hours after the onset of 
symptoms.196,215

WON: Walled-off necrosis typically develops about 4 weeks after 
the onset of necrotizing pancreatitis and is characterized by a well-
defined inflammatory wall encasing a collection of pancreatic and/
or peripancreatic necrotic tissue.65 Liquefaction of necrotic tissue 
begins approximately 2-6 weeks after the onset of acute necrotiz-
ing pancreatitis, resulting in a collection that contains both fluid 
and solid material, clearly delineated by a distinct boundary.216 
Therefore, the term WON refers to a mature ANC distinguished by a 
well-defined, thickened wall between necrotic and viable pancreatic 
tissue. Walled-off necrosis can be either sterile or infected and may 
occur in single or multiple locations. On CT, WON appears heterog-
enous, containing fluid and solid areas of varying degrees of locula-
tion, and is surrounded by a well-defined, non-enhancing wall. It can 
be located within or outside the pancreas.217 However, CT may not be 
able to clearly differentiate the fluid and solid components, neces-
sitating the use of MRI, TAUS, or EUS for more precise evaluation.

According to the revised Atlanta classification, WON typically devel-
ops 4 weeks or more after the onset of AP. However, a multicenter 

study found that 43% of the walled collections developed within the 
first 3 weeks after the onset of necrotizing pancreatitis.216

Among the other local complications of AP are abdominal com-
partment syndrome, gastric outlet dysfunction, biliary obstruc-
tion, vascular complications (pseudoaneurysms, splenic and portal 
vein thrombosis, etc.), involvement of other organs (colon necrosis, 
splenic infarction, etc.), pancreaticopleural fistula, and pancreatic 
ascites.65,210,218 Local complications should be suspected if abdomi-
nal pain persists or recurs, if there are increases in serum pancreatic 
enzyme activity, ongoing organ dysfunction, or if symptoms of sepsis 
such as fever and leukocytosis develop.

The development of fistulas between the pancreas and other organs 
is a rare complication. Fistulas can be classified as either external 
or internal. External fistulas are more common and often develop 
secondary to therapeutic drainage or surgical procedures. Internal 
fistulas, which are less frequently observed, can occur between the 
pancreas and various organs such as the colon, pericardium, and 
pleura. Pleuropancreatic fistulas, a very rare complication, are seen in 
0.4-4.5% of pancreatitis cases.218 These fistulas are more frequently 
observed in CP, in males, and in alcohol-related pancreatitis.219 A dis-
tinct laboratory finding is elevated amylase levels in the pleural fluid.

Inflammatory exudates and peripancreatic collections can extend 
across fascial planes, affecting adjacent solid organs such as the 
liver, spleen, and kidneys. Splenic involvement is the most com-
mon.197 In most patients, Gerota’s fascia serves as a protective bar-
rier against the enzymatic and inflammatory effects of pancreatic 
fluid. However, in rare cases, pancreatic fluid can breach the fascial 
planes, incorporating both kidneys into the inflammatory process.220

Question 6.2: How should PP management be conducted? 

Recommendation 6.2:
•	 Pancreatic pseudocysts should be managed conservatively 

unless symptomatic. Indications for drainage include cyst infec-
tion, persistent intra-abdominal symptoms (abdominal pain, nau-
sea, vomiting, early satiety), gastric outlet obstruction, and biliary 
obstruction with accompanying jaundice. (Level of Evidence: 3, 
Strength of recommendation: Strong Consensus (96.8%)).

•	 Endoscopic drainage should be the preferred approach for drain-
ing PPs adjacent to the stomach or duodenum due to its less 
invasive nature and high clinical success rates. Surgical drainage 
may be considered for patients in whom endoscopic intervention 
fails and/or is anatomically unsuitable.

•	 Percutaneous drainage can be preferred for cysts inaccessible 
via endoscopy, or for patients with comorbidities precluding 
endoscopy or surgery. (Level of Evidence: 1A, Strength of recom-
mendation: Strong Consensus (91.9%)).

Comment: The incidence of PP in AP varies between 5% and 16%.221 
Some PPs can spontaneously regress and do not require any inter-
vention.222,223 In a prospective multicenter study, PP developed in 
19 (14.7%) of 129 patients with pancreatic fluid collections (mean 
diameter 9.7 ± 5.3 cm). During follow-up, the cyst resolved in 5 
(26.3%) patients, reduced in size in 11 (57.9%) patients, and com-
plications related to infection developed in 2 (10.5%) patients.224 In 
a retrospective study of 75 patients, 48% were followed with con-
servative treatment, and complete resolution was observed in 60% 
of the conservatively treated PPs, while the size remained stable 
or decreased in 40%. In this study, surgery was required in 67% of 
cysts larger than 6 cm and in 40% of those smaller than 6 cm due 
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to persistent abdominal pain, PP enlargement, or complications.225 
However, in another study where 36 PP patients were followed with 
conservative treatment, 61% required intervention due to persistent 
pain, gastric outlet obstruction, jaundice, and weight loss, while 39% 
continued follow-up. Cyst sizes were found to be similar in both the 
conservative treatment and intervention group.226 Nguyen et  al227 
reported that PP clinical outcomes were similar regardless of size 
(greater than or less than 6 cm), whereas Rasch et al228 treated 34% 
(44/129) of PP patients conservatively and reported that even cysts 
up to 160 mm could spontaneously regress. Therefore, PPs should 
be managed conservatively unless symptomatic. The previously 
accepted approach of treating PPs larger than 6 cm and unresolved 
within 6 weeks is no longer valid.229-232 Although the size of the PP 
alone is not an indication for drainage, it is generally known that 
cysts larger than 6 cm have a higher likelihood of being symptom-
atic or causing complications.223,230. Intervention is necessary when 
PPs are symptomatic, with indications for drainage including cyst 
infection, persistent intra-abdominal symptoms (abdominal pain, 
nausea, vomiting, early satiety), rapid increase in cyst size, weight 
loss, gastric outlet obstruction, and biliary obstruction with associ-
ated jaundice.230,233 If the lesion is stable, the intervention should be 
delayed as much as possible, and maturation of the wall should be 
awaited.229 Intervention should not be delayed in severe complica-
tions, such as infection, hemorrhage into the cyst, cyst rupture, and 
gastroduodenal and/or splenic artery erosions.230

When selecting the treatment approach for PP, considerations 
should include the size and location of the cyst, dilation of the main 
pancreatic duct and its relation to the cyst, pancreatic pathology, 
and the patient’s symptoms.234 There are 3 different strategies for 
draining PPs: percutaneous drainage, endoscopic drainage (both 
transmural and transpapillary), and surgical drainage (both open 
surgery and laparoscopy).

Percutaneous drainage has been widely used in the treatment of 
PP for a long time.235 However, advancements in endoscopic tech-
niques in recent years have made endoscopic drainage the preferred 
method. Symptomatic PP percutaneous drainage has similar suc-
cess rates to endoscopic drainage but is associated with higher re-
intervention rates, the presence of an external drain for an extended 
period, longer hospital stays, and a significant risk of post-proce-
dural percutaneous fistula development.236-239 In a prospective study 
by Wan et al240, clinical success rates for endoscopic and percuta-
neous drainage were found to be 97.4% and 85%, respectively. The 
re-intervention rate (2.6% vs. 35%) and the incidence of adverse 
events (33.3% vs. 65%) were lower in the endoscopic group. A recent 
meta-analysis found that re-intervention (OR: 0.19; 95% CI: 0.08-
0.45) and the need for surgical intervention (OR: 0.08; 95% CI: 0.02-
0.39) were significantly lower in the endoscopy group compared to 
the percutaneous drainage group, with a shorter overall hospital stay 
in the endoscopy group (standard mean difference −0.60; 95% CI: 
−0.84 to −0.36). Clinical success, recurrence, adverse events, and 
mortality were found to be similar between the 2 groups.241 In a pop-
ulation-based study comparing percutaneous and surgical drainage, 
involving 7060 patients, the hospital stay after laparoscopic surgery 
was shorter than that for percutaneous drainage, with higher risks 
of acute kidney failure, urinary tract infections, sepsis, and acute 
respiratory failure identified in the percutaneous group.242 Another 
population-based study involving 14 914 patients found that the 
hospital stay was shorter for open surgical procedures (15 ± 15 
days) compared to percutaneous procedures (21 ± 22 days), with 
lower inpatient mortality (2.8% vs. 5.9%) and fewer complications. 

Additionally, the percutaneous approach increased the likelihood 
of inpatient mortality by 1.37 times compared to surgery (95% CI: 
1.12-1.68).243 Therefore, percutaneous drainage should be preferred 
for cysts that cannot be accessed endoscopically or for patients with 
comorbidities that preclude endoscopic or surgical intervention.

Most studies evaluating surgical and endoscopic interventions have 
shown similar treatment success, adverse event rates, and the need 
for re-intervention for both approaches.229,244,245 However, endo-
scopic treatment has been associated with shorter hospital stays, 
better physical and mental health outcomes for patients, and lower 
cost.244-247 In a systematic review and meta-analysis conducted by 
Zhao et al247, surgical drainage was reported to have higher clinical 
success rates compared to the endoscopic group (OR: 0.43; 95% 
CI: 0.20-0.95; P = .04). In contrast, a systematic review and meta-
analysis by Farias et  al248 demonstrated no significant difference 
in treatment success rates and drainage-related adverse events 
between surgical and endoscopic drainage. Hospital stay duration 
(risk difference (RD): −4.23; 95% CI: (−5.18, −3.29); P < .00001) and 
treatment costs (RD: −4.68; 95% CI: (−5.43,−3.94); P < .00001) were 
better in the endoscopic group. Another systematic review found no 
difference in adverse events between endoscopy and surgical drain-
age, although the hospital stay was longer in the surgical group.249

In conclusion, due to its less invasive nature and high clinical suc-
cess rates, endoscopic drainage should be the preferred approach 
for draining PPs adjacent to the stomach or duodenum. Endoscopic 
ultrasonography-guided PP drainage has become a standard and 
safe procedure in many centers. Surgical or percutaneous drainage 
may be considered for patients in whom endoscopic intervention 
fails or is anatomically unsuitable.

Question 6.3: In patients with PP for whom endoscopic drainage is 
indicated, which method (conventional vs. EUS) should be preferred? 

Recommendation 6.3:
•	 In patients with luminal compression, both conventional and 

EUS-guided drainage have similar technical success and compli-
cation rates. The choice should be based on the clinic’s expertise.

•	 In cases of PP without luminal compression, in patients with 
coagulopathy, in the presence of cyst-adjacent vascular struc-
tures, and when complications arise during conventional proce-
dures, EUS-guided drainage is specifically recommended (Level 
of Evidence: 1A, Strength of recommendation: Strong consensus 
(93.6%)).

Comment: In patients with PP for whom a decision for transmural 
endoscopic drainage has been made, the procedure can be performed 
using either conventional methods or EUS. Theoretically, perform-
ing the drainage procedure using the conventional method is done 
blindly and may increase the risk of complications such as bleeding 
and perforation. The use of EUS, in this context, can make the proce-
dure safer by identifying intervening vascular structures and show-
ing the distance between the cyst and the tract. Additionally, the 
higher resolution of EUS compared to other imaging methods may 
lead to the diagnosis of alternative conditions in patients diagnosed 
with PP and subsequently alter the treatment plan.250,251

The outcomes of transmural drainage (TMD) using EUS and con-
ventional methods have been compared in 2 prospective studies (n 
= 53 and n = 99).250,252 In these studies, EUS drainage was used for 
patients without luminal compression, those with gastric varices or 
coagulopathy, those where the conventional method failed, or those 
who experienced bleeding during the procedure. In other patients, 
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the conventional method was used. The results showed that, 1-1.5 
months post-procedure, the treatment success rates of EUS and 
the conventional method (90% vs. 95.2% and 93% vs. 94%, respec-
tively) and the incidence of complications (4.3% vs. 3.3% and 19.5% 
vs. 18.8%, respectively) were similar across both studies. However, 
in 2 more recent RCTs (n = 30 and n = 60), the technical success of 
EUS (100% and 94%) was found to be significantly higher than that 
of the conventional method (33.3% and 72%).253,254 No significant 
differences were found between the groups regarding complications 
(EUS: 0% vs. conventional: 13.3%; EUS: 7% vs. conventional: 10%). 
However, when cases with luminal compression were separately 
evaluated in these studies, the technical success of the conventional 
method increased to 83.3% (5/6) and 100% (20/20). It was reported 
that the need for re-intervention was significantly higher in those 
who underwent conventional drainage (18/44; 40.9%) compared to 
those who underwent EUS drainage (2/45; 4.4%) (OR: 11.1).249 Among 
a total of 283 patients (173 EUS and 110 conventional) undergoing 
endoscopic drainage in prospective and randomized studies, there 
were 2 procedure-related mortalities, both associated with early and 
late bleeding after conventional drainage.253,255

Question 6.4: Should transpapillary drainage be added to transmu-
ral drainage in the treatment of PP? 

Recommendation 6.4:
•	 Routine addition of transpapillary drainage to TMD in the treat-

ment of PP is not recommended.
•	 Transpapillary drainage may be considered when there is a con-

nection between PP and the main pancreatic duct and when 
TMD is unsuccessful. (Level of Evidence: 3, Strength of recom-
mendation: Strong consensus (93.6%)).

Comment: The endoscopic drainage of PP can be performed using 
TMD (transgastric, transduodenal), TPD, or a combination of both 
methods.205,256 Transpapillary drainage involves placing a stent in the 
pancreatic duct to ensure ductal continuity and the physiological 
flow of pancreatic fluid into the duodenum, thereby preventing fluid 
leakage into the cyst.257,258 Generally, TPD can be performed when 
the size of the PP is less than 6 cm and the cyst is associated with the 
main pancreatic duct.259,260 Transpapillary drainage is also applicable 
in the presence of a stricture or leak in the pancreatic duct, when 
TMD is not feasible or contraindicated due to a distance greater 
than 1 cm from the enteric lumen or conditions such as coagulopa-
thy.232,259,261 The proximal end of the stent can be placed directly into 
the PP or used to bridge the area of ductal leakage.262

Although it is thought that adding TPD to the TMD procedure via 
EUS in patients with PP may facilitate recovery, there is insufficient 
evidence to suggest that it increases treatment success. Early stud-
ies supported this hypothesis by reporting better outcomes with 
combined transmural and transpapillary drainage compared to 
TMD alone.263 In a retrospective study of 110 patients undergoing PP 
drainage (62% TMD, 48.5% combined drainage), treatment success 
was higher in those who received a pancreatic stent at the site of 
the ductal leak compared to those who did not (97.5% vs. 80%; P 
= .01). It was reported that placing a pancreatic stent to bridge the 
leak in patients undergoing TMD had a positive impact on treatment 
outcomes.263 However, the benefit seemed to be limited to patients 
with partial pancreatic duct damage. In a study by Shrode et al264, 
among 47 patients with PP and partial pancreatic duct damage, 
resolution rates were 75% with TPD and 78% with combined drain-
age. However, for complete pancreatic duct disruptions, adding TPD 

to the treatment did not provide an additional benefit compared to 
transmural or percutaneous drainage alone (52.9% vs. 70.6%; P = 
.61). The authors reported successful outcomes in PP resolution with 
TPD, particularly when there was partial disruption of the pancreatic 
duct and the stent bridged the leak.265

In contrast to these studies, other studies have not demonstrated 
that adding TPD to TMD improves treatment success (239,264,266). 
Hookey et al239 conducted endoscopic PP drainage in 116 patients 
(15 transpapillary, 60 transmural, and 41 combined drainage) and 
reported no significant difference in clinical success rates between 
those who underwent TMD alone or combined drainage (90.6% and 
82.9%, respectively). However, a higher recurrence rate was observed 
with the combined approach (26.8%) compared to TMD alone 
(8.3%) (P = .015). The authors suggested that adding TPD to TMD 
could potentially hinder the patency and maturation of the cysto-
enterostomy fistula, thereby limiting the resolution of PPs. However, 
this study included a heterogeneous population comprising PPs, 
acute necrotic collections, and abscesses.

In a more recent multicenter study comprising a homogeneous 
patient population (PPs), 174 PPs undergoing EUS-guided TMD, with 
95 (55%) receiving TMD alone and 79 (45%) undergoing combined 
drainage, showed no difference in PP resolution rates (TMD, 69%; 
combined drainage, 62%; P = .61) or complication rates between 
groups. However, in multivariate analysis, the TPD procedure was 
found to be negatively associated with long-term PP resolution.266 
A larger study involving 211 patients demonstrated no additional 
benefit of combined TPD over EUS-guided TMD alone (adjusted 
OR: 1.70; 95% CI: 0.56-5.14; P = .34). In this study, successful place-
ment of a pancreatic stent bridging the leak was reported in 40% of 
PPs.267 Barthet et al255 prospectively evaluated 50 PP patients, with 
28 patients undergoing EUS-TMD, 13 conventional endoscopic TMD, 
and 8 conventional endoscopic TPD. The overall technical success 
rate was 98% (49/50), clinical success was achieved in 90% of cases, 
and no significant difference was observed among the 3 groups.

In a meta-analysis evaluating whether combined drainage provides 
additional benefits compared to TMD alone, 9 studies (2 prospec-
tive, 7 retrospective) encompassing 604 drainage procedures (373 
TMD and 231 combined drainage) were assessed. Combined drain-
age did not show additional benefits in terms of technical success 
(OR: 1.12; 95% CI: 0.37-3.37; P = .85), clinical success (OR: 1.11; 95% 
CI: 0.65-1.89; P = .70), recurrence (OR: 1.49; 95% CI: 0.53-4.21; P = 
.45), or complications (OR: 1.15; 95% CI: 0.61-2.18; P = .67) compared 
to TMD alone.268

In most of the included studies, the drainage method was deter-
mined based on the endoscopist’s preference. If a leak was detected 
in the pancreatic duct via ERCP, TPD was performed. As there are no 
randomized prospective studies evaluating the benefit of combined 
drainage, the data are primarily derived from retrospective observa-
tional studies. Additionally, although the collections included in these 
studies were predominantly PP, the groups were still heterogeneous, 
and data to classify endoscopic treatment outcomes according to 
the type of collection were not available. This heterogeneity makes it 
challenging to compare the results of the studies.

In conclusion, the lack of definitively improved treatment outcomes 
with the combined drainage approach, the relatively low technical 
success rate of TPD, and the well-known potential side effects asso-
ciated with ERCP suggest that routine TPD is not recommended for 
PPs. In the endoscopic treatment of PPs, TPD may be performed if 
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there is a leak or partial rupture in the pancreatic duct, or if the pan-
creatic duct is associated with the cyst.

Question 6.5: How is the diagnosis of infected necrosis made? 

Recommendation 6.5:
•	 Diagnosing infected necrosis can be challenging. Clinical findings 

(such as newly developed fever, SIRS, and organ failure), labora-
tory tests, and imaging methods are used for diagnosis. (Level 
of Evidence: 3, Strength of recommendation: Strong consensus 
(94.9%)).

•	 Progressive increases in CRP and especially PCT levels assist in 
making the diagnosis. (Level of Evidence: 1B, Strength of recom-
mendation: Strong consensus (95.2%)).

•	 On CT, while the sensitivity of detecting extraluminal air within 
the necrotic area is low, its specificity is high and valuable for 
diagnosis. (Level of Evidence: 3, Strength of recommendation: 
Strong consensus (94.3%)).

•	 In cases where a decision cannot be made based on clinical, labo-
ratory, and imaging findings, fine-needle aspiration (FNA) can be 
performed. (Level of Evidence: 3, Strength of recommendation: 
Strong consensus (91.4%)).

Comment: Diagnosing infected necrosis can be challenging. In 
patients with necrotizing pancreatitis, suspicion of infected pancreatic 
necrosis arises when there is clinical deterioration (new or persistent 
fever, SIRS, organ failure). Diagnosis involves utilizing clinical find-
ings, laboratory tests, and imaging methods. In a retrospective surgi-
cal series of 208 patients, clinical findings alone diagnosed infected 
necrosis in 80% of the patients, which increased to 94% when CT 
was included.269 Although the sensitivity of detecting extraluminal gas 
within the necrotic area on CT is low (27.5-60%), its specificity is high 
(81.5-100%) and valuable for diagnosis.269-271 A small study (n = 20) 
demonstrated that diffusion MRI could detect infection in APFC with 
100% sensitivity and 90.9% specificity.271 In another study involving 
cases of APFC, PP, and WON (n = 40), diffusion MRI showed a sensitiv-
ity of 67-75% and a specificity of 96% for detecting infection.272

Progressive increases in CRP and PCT levels can guide the predic-
tion of infected necrosis in severe AP. A meta-analysis published in 
2014 found that CRP had a sensitivity of 64%, specificity of 82%, 
and a positive likelihood ratio of 3.34 for detecting infected necro-
sis, whereas PCT had a sensitivity of 85%, specificity of 78%, and 
a positive likelihood ratio of 4.54.273 Procalcitonin was identified as 
the best test for predicting infected necrosis, with a higher positive 
likelihood ratio in patients with necrotizing pancreatitis compared 
to all patients with pancreatitis (9.3 vs. 4.5).273 However, it is impor-
tant to keep in mind that PCT is a non-specific marker for infectious 
complications. Before diagnosing infected necrosis, other infection 
foci should be carefully investigated. In another study included in the 
same meta-analysis, CRP (cut-off: 430 mg/L) was shown to predict 
MODS or death associated with infected necrosis with 50% sensi-
tivity and 99% specificity, while PCT (cut-off: 3.5 ng/mL) had 90% 
sensitivity and 89% specificity for the same outcomes.274

Fine-needle aspiration is a safe method, and studies (n = 30-115) 
have shown that it can distinguish between sterile necrosis and 
infected necrosis with a sensitivity of 76.4-84% and a specificity of 
85-100%.275-277 Given that delaying intervention until the necrosis 
wall forms in patients with infected necrosis who are clinically stable 
reduces mortality and morbidity, it can be said that an early diagnosis 
of infection does not change the treatment approach. Additionally, 
while the positive predictive value of FNA ranges from 86-100%, it 

has been reported to have a false-negative rate of 25-50%.269,275,278 
For these reasons, it is recommended that FNA should not be rou-
tinely performed in patients suspected of having infected necrosis 
but should be considered in cases where clinical, laboratory, and 
imaging findings are inconclusive.

Question 6.6: What is the optimal timing for intervention in infected 
necrosis? 

Recommendation 6.6:
•	 After the diagnosis of infected pancreatic necrosis, patients 

should be closely monitored under appropriate antibiotic and 
nutritional support, if necessary, in intensive care settings.

•	 In patients who do not respond to conventional treatment, wait-
ing at least 4 weeks before invasive interventions is a more suit-
able approach in terms of potential complications.

•	 However, if the patient’s clinical condition deteriorates with 
signs of persistent organ failure, minimal invasive intervention 
should be considered irrespective of time. (Level of Evidence: 1B, 
Strength of recommendation: Strong consensus (91.4%)).

Comment: Pancreatic necrosis is a life-threatening local com-
plication of AP. When it becomes infected or causes obstructive 
symptoms, it often necessitates invasive intervention. Guidelines 
recommend delaying invasive intervention for at least 4 weeks, if 
possible, to allow for encapsulation of the collections. The primary 
rationale for delaying drainage is that encapsulated necrosis is more 
amenable to intervention and the procedure tends to have fewer 
complications. Moreover, studies have shown that some patients 
with infected necrotizing pancreatitis can recover within the first 4 
weeks with antibiotic therapy alone. There is a demonstrated linear 
relationship between early open necrosectomy and high mortality, 
with the intent being to protect these critically ill patients from the 
“additional harm” of early-stage open surgery. However, this evi-
dence is primarily based on studies involving surgical interventions 
from earlier periods.279,280

With the use of minimally invasive intervention methods and changes 
in standard treatment, the necessity of delaying intervention until 
wall formation, especially in patients without persistent organ 
failure, has come under discussion. The goal here is to control the 
source of infection without removing the infected necrosis, reduce 
SIRS, prevent sepsis, and improve the patient’s clinical condition. 
Therefore, if there is clinical deterioration despite maximum medical 
support, earlier intervention may be considered even in the absence 
of encapsulation.229,281 This approach has been increasingly accepted 
by specialist physicians dealing more intensively with pancreatitis, 
and percutaneous interventions in suitable cases have become part 
of the conservative treatment concept, in addition to the medical 
and nutritional support provided to patients.282

In the only RCT conducted to date regarding the timing of inter-
vention for infected necrosis, no differences were found between 
the early intervention group and the delayed intervention group in 
terms of major complications, mortality, or length of hospital and 
ICU stays. In the delayed intervention group, 35% of patients were 
treated with antibiotics alone, and this group required fewer invasive 
interventions.279 Additionally, a recent meta-analysis, which includes 
5 retrospective studies and the aforementioned RCT, indicated that 
early minimally invasive intervention (<4 weeks) does not increase 
hospital mortality. However, compared to delayed intervention, it is 
associated with a significantly longer hospital stay and an increased 
incidence of gastrointestinal fistula or perforation.283 Outside of this 
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meta-analysis, other studies, mostly retrospective, found no general 
differences in complications, intensive care, or length of hospital 
stay.284-286 Nevertheless, some studies have reported higher rates of 
persistent organ failure and the need for re-intervention in the early 
intervention group.281,287,288

Guidelines published by various groups regarding the timing of inter-
vention for infected necrosis similarly recommend delaying inter-
vention, if possible, for 4 weeks. However, they suggest considering 
earlier intervention in the presence of an organized collection and 
strong indications.214.

Question 6.7: How should asymptomatic WON be managed? 

Recommendation 6.7:
•	 Sterile asymptomatic WONs do not require invasive interven-

tion regardless of their size or location. Approximately 45-65% 
remain asymptomatic during follow-up.

•	 Complications in asymptomatic WON generally develop within 
the first 6 months. Close monitoring of patients is recommended 
during this period.

•	 During follow-up, spontaneous fistulization to the stomach, 
duodenum, jejunum, and colon may occur. Fistulization to the 
colon requires surgery. (Level of evidence: 3, Strength of recom-
mendation: Strong consensus (94.3%)).

Comment: Necrotic pancreatic tissues can remain solid or liquefy, 
and they can remain sterile or become infected. The current litera-
ture contains only a limited number of articles addressing the natural 
course of asymptomatic WON.289-292 It is known that more than half of 
sterile asymptomatic WONs remain asymptomatic during follow-up, 
with at least half of these resolving spontaneously. A large proportion 
of those that do not resolve spontaneously may continue to remain 
asymptomatic.289 There are no available parameters to predict which 
WONs may develop complications, and if complications occur, they 
typically do so within the first 6-7 months. The most common compli-
cations are infection or pain in the sterile WON. Hence, close monitor-
ing of lesions during this period is necessary.289-291 Another potential 
complication during follow-up is spontaneous fistulization to the 
gastrointestinal tract.293 The only study in the literature reports an 
11.5% rate of spontaneous fistulization of asymptomatic WON to 
the gastrointestinal tract. Fistulization most commonly occurs to the 
stomach, but cases involving the duodenum, jejunum, and esophagus 
have also been reported. Endoscopic intervention through the fistula 
tract can be performed in these regions. However, fistulization to the 
colon requires urgent surgical intervention.293

In conclusion, sterile asymptomatic WONs do not require invasive 
intervention regardless of their size or location. A “watch and wait” 
strategy appears to be appropriate for these lesions.289-293

Question 6.8: What are the optimal treatment methods for symp-
tomatic WON? 

Recommendation 6.8:
•	 Endoscopic drainage treatment for WON has lower fistula for-

mation, shorter hospital stays, and lower re-intervention rates 
compared to various surgical and percutaneous methods.

•	 For patients with collections unsuitable for endoscopic drainage, 
the preferred approach may be percutaneous drainage or mini-
mally invasive surgery.

•	 Percutaneous drainage can provide short-term benefits to stabi-
lize some patients and may prevent further interventions in one-
third of the cases.

•	 Patients with WON that extends into the paracolic gutters or 
pelvis may require percutaneous drainage in addition to the 
endoscopic procedure.

•	 Minimally invasive surgical options, such as video-assisted ret-
roperitoneal debridement (VARD) and laparoscopic transgastric 
debridement, can be directly used or in conjunction with endo-
scopic and transgastric interventions in experienced centers for 
locations where these interventions are not suitable.

•	 Due to the heterogeneous nature of WON, it is important to per-
sonalize treatment and perform it in experienced centers.
(Level of Evidence: 1A, Strength of recommendation: Strong 
consensus (100%)).

Comment: For patients with symptomatic WON who do not respond 
to medical treatment, a drainage procedure (with or without necro-
sectomy) is indicated. The methods include an endoscopic approach, 
a percutaneous approach, and surgical necrosectomy. Surgical 
options comprise open surgery and minimally invasive surgery. 
Minimally invasive surgery includes VARD and laparoscopic trans-
gastric debridement.

The results of the Minimally invasive ‘step-up approach’ versus maxi-
mal necrosectomy in patients with acute necrotising pancreatitis 
(PANTER trial), published by the Dutch Pancreatitis Study Group 
in 2010, demonstrated that a minimally invasive step-up approach 
reduced mortality and major complications from 69% to 40% com-
pared to primary open necrosectomy. This finding led to the aban-
donment of open necrosectomy.294 In the Transluminal Endoscopic 
Step-Up Approach versus Minimally Invasive Surgical Step-Up 
Approach in Patients with Infected Pancreatic Necrosis (TENSION) 
trial conducted by the same group, the clinical comparison results 
between minimally invasive and endoscopic step-up approaches 
showed no difference in terms of mortality and major complica-
tions. However, the length of hospital stay and pancreatic fistula 
rates were lower in the endoscopic step-up treatment group.295 The 
Minimally Invasive Surgery Versus Endoscopy Randomized (MISER) 
Trial demonstrated that endoscopic step-up treatment significantly 
reduced the systemic inflammatory response compared to minimally 
invasive surgery. Following this study, endoscopic TMD methods 
began to be recommended as the forefront option.296

Endoscopic drainage procedures (with or without necrosectomy) 
can be performed transgastrically or transduodenally, depending 
on the location of the WON.214 Numerous meta-analyses have dem-
onstrated that TMD procedures, compared to various surgical and 
percutaneous methods, are associated with lower fistula formation, 
shorter hospital stays, and reduced rates of reintervention.241,297

Percutaneous drainage can provide rapid and effective source con-
trol in patients who are too asthenic for endoscopic or surgical drain-
age. Prospective studies and systematic reviews have shown that 
primary percutaneous drainage alone can eliminate the need for fur-
ther surgical intervention in 35-56% of patients with WON.67,294,298 
Percutaneous drainage has a definite advantage when lesions are 
located in the paracolic gutters or the pelvis, areas that might be 
inaccessible to endoscopic drainag.229 Additionally, as part of a step-
up approach, it can pave the way for minimally invasive surgical pro-
cedures such as VARD.

One of the most significant disadvantages of percutaneous drain-
age is the high incidence of pancreatic fistulas. The incidence can be 
as high as 32% with percutaneous drainage, compared to just 2% 
with the endoscopic approach.295 Considering the pancreatic fistulas 
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observed during surgical step-up therapy and percutaneous drain-
age, as well as the stent-related complications during endoscopic 
step-up therapy, it is important to recognize that WON is a hetero-
geneous disease. Therefore, the treatment should be individualized 
and carried out in experienced centers.

Question 6.9: How is “Disconnected Pancreatic Duct Syndrome 
(DPDS)” defined? 

Recommendation 6.9:
•	 It is the disruption of the integrity of the main pancreatic duct, 

resulting in the complete disconnection of its 2 ends. (Level of 
Evidence: 1A, Strength of recommendation: Strong consensus 
(97.4%)).

Comment: Total disruption of the main pancreatic duct is a sig-
nificant complication of acute necrotizing pancreatitis and can also 
occur, albeit more rarely, after CP and trauma. While it can develop 
anywhere along the pancreatic duct, it most frequently occurs in the 
head-neck region of the pancreas. A viable, functioning segment of 
the pancreas remains in the tail, with its secretions contributing to 
peripancreatic fluid collections. This condition is referred to as dis-
connected pancreatic duct syndrome (DPDS). Due to both extra-
ductal leakage causing damage to the viable pancreatic tissue and 
the secretion flow from the distal severed pancreatic tissue into the 
retroperitoneum, this situation leads to the formation of pancreatic 
and peripancreatic necrosis or pseudocysts.299-301

Question 6.10: What are the treatment methods for DPDS? 

Recommendation 6.10:
•	 A step-up approach may be recommended:
	 - Conservative
	 - Minimally invasive approach (endoscopic ± percutaneous)
	 - Surgical approaches
•	 In endoscopic treatment, long-term TMD with plastic stents is 

sufficient for most patients. Depending on the characteristics of 
the collection, initial application of metal stents and direct endo-
scopic necrosectomy (DEN) may be performed.

•	 Transmural stents should be maintained for a long period. Before 
removal, imaging techniques (preferably secretin-enhanced 
MRCP) should confirm the absence of a pancreatic duct ‘feed-
ing’ the cyst. (Level of Evidence: 3, Strength of recommendation: 
Strong consensus (88.5%)).

Comment: There is currently no standardized treatment method 
accepted for DPDS. Understanding the natural course of the disease 
is essential for determining the appropriate treatment approach. 
Observations reveal that in these patients, the pancreatic duct feed-
ing the peripancreatic fluid collection spontaneously closes over 
time. This results in a pancreatic tissue with dilated ducts at the tail 
that eventually atrophies, while the pancreatic tissue in the head 
region continues to drain into the duodenum. This closure process 
takes several months.302 The treatment goals during this period are 
the drainage of the fluid collection and, if necessary, the perfor-
mance of necrosectomy. Drainage and necrosectomy procedures 
can be performed using endoscopic, percutaneous, or surgical meth-
ods, or a combination of these approaches.

There are 2 main surgical methods for treating DPDS: distal pancre-
atectomy and Roux-en-Y internal drainage. The drainage procedures 
can be performed in 3 ways: cysto​jejun​ostom​y/gas​trost​omy, fistu​lojej​
unost​omy/g​astro​stomy​, and pancr​eatic​ojeju​nosto​my/ga​stros​tomy.​
303 Although surgical methods have traditionally been used in DPDS, 

advances in endoscopic tools, accessories, and techniques have made 
endoscopic treatments less invasive alternatives. Among these meth-
ods are TPD, TMD, and DEN.304 Initially, the success rates of endo-
scopic treatments were reported to be lower.299,305 However, with the 
advent of EUS-guided interventions and the concept of long-term 
stenting, the success rates have increased, as these approaches allow 
for the intervention of cysts that are adjacent to but not compress-
ing the tract.306 Metal stents, specifically lumen apposing metal stents 
(LAMS), are initially placed, but because long-term use of metal stents 
is associated with increased complications (e.g., bleeding, embedding), 
they are replaced with double pigtail plastic stents when long-term 
stenting is needed.307,308 These stents are maintained in place until 
spontaneous closure occurs. Percutaneous drainage in these patients 
is generally not considered suitable due to patient comfort concerns.

In a meta-analysis comprising 35 studies and including a total of 
1355 patients, the success rates of endoscopic and surgical treat-
ments were examined. The complete success rate of endoscopic 
treatment (defined as the resolution of pancreatic fluid collection 
without recurrence) was reported at 82%. However, this rate was 
lower in studies that involved only TPD (58.5%) and higher in patients 
who underwent TMD (90.6%). The success rate for combined drain-
age in this meta-analysis was found to be 64.6%, whereas the com-
plete surgical treatment success rate was reported at 84.7%. The 
success rates of surgical and endoscopic treatments were found to be 
comparable. Specifically, the success rate for distal pancreatectomy 
(86.8%) was similar to that of drainage surgeries (86.3%).309 Another 
meta-analysis that investigated surgical treatment methods found 
that patients who underwent distal pancreatectomy experienced 
higher intraoperative blood loss and developed more endocrine and 
exocrine insufficiencies compared to other approaches.310

The only scenario in which TPD is theoretically expected to be effec-
tive is in accelerating the healing of a proximal pancreatic leak. By 
definition, in patients with DPDS, a guidewire will not pass to the tail 
side, and it has been shown that placing a stent up to the level of 
the leak does not provide any additional benefit to the treatment’s 
success. Conversely, the risk of the cyst becoming infected with duo-
denal contents increases.266,268

There is no specific, comparative study, or consensus on the number of 
plastic stents and their duration in patients with DPDS. Traditionally, 
transmural plastic stents are removed after 6-8 weeks. However, in 
patients with DPDS, the recurrence rate is high because the pancreatic 
leak feeding the cyst often persists during this period. One retrospec-
tive study reported this rate to be 42%.311 It has been shown that this 
risk is high within the first year.312 Therefore, long-term retention of 
plastic stents is recommended. According to the limited studies avail-
able, durations of up to 2-6 years have been reported.311-315 During fol-
low-up, the absence of leakage into the collection area or the dilation 
of the previously non-dilated duct of the isolated pancreas, as shown 
by secretin-enhanced MRCP, may indicate the closure of the leak.316

Transmural stents can migrate or fragment during long-term follow-
up. While these complications can be asymptomatic and detected 
incidentally, they can also lead to more serious issues such as recur-
rent pancreatic fluid collection (PFC), bowel perforation, obstruction, 
and PFC infection. A meta-analysis reported this complication rate 
as 8.5%.309 In such cases, repeat endoscopic or surgical treatments 
may be necessary.

With the increased success of endoscopic treatment, a step-up 
approach may be recommended for the management of DPDS: 
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conservative therapies, minimally invasive approaches, and surgical 
approaches. Given the advancements and high success rates in the 
endoscopic treatment repertoire today, there is a decreasing need 
for surgical intervention.

Question 6.11: How should splanchnic venous thrombosis be man-
aged in patients with AP? 

Recommendation 6.1.11:
•	 In patients with moderate to severe APs, dynamic imaging should 

be utilized to assess for the presence of splanchnic venous 
thrombosis (SVT). (Level of Evidence: 3, Strength of recommen-
dation: Strong consensus (93.6%)).

•	 If isolated splenic vein thrombosis is present, the thrombus 
extends to the mesenteric vein, or there is a portal vein throm-
bosis without collateral formation at the time of detection and 
anticoagulant use is not contraindicated, anticoagulant therapy 
should be administered with careful consideration of bleeding 
risk, particularly in patients with pseudocysts. (Level of Evidence: 
3, Strength of recommendation: Strong consensus (97%)).

•	 In patients starting anticoagulation therapy without an under-
lying thrombophilic disorder, the treatment duration should be 
3-6 months. (Level of Evidence: 3, Strength of recommendation: 
Strong consensus (96%)).

•	 In patients with severe AP where no contraindications exist, 
short-term (7-14 days) prophylactic low-molecular-weight 
heparin (LMWH) therapy has beneficial effects on hospital stay, 
organ failure, and mortality. (Level of Evidence: 1A, Strength of 
recommendation: Strong consensus (95.1%)).

Comment: The incidence of SVT during the course of AP is reported 
to be between 6% and 23%.317 Thrombosis, which develops due to 
various local and systemic factors, is most frequently observed in the 
splenic vein. Depending on the venous system affected by thrombo-
sis, it can lead to potentially life-threatening complications such as 
hypersplenism, left-sided portal hypertension (gastric varices), and 
bowel ischemia.318,319

Splanchnic venous thrombosis related to AP is often asymptomatic 
and is usually detected incidentally through imaging. Existing stud-
ies that guide the management of SVT focus mainly on patients with 
persistent thrombotic risk. Consequently, there are no clear recom-
mendations for managing thrombosis arising during AP. The neces-
sity for invasive procedures (e.g., drainage and necrosectomy) that 
pose a bleeding risk in AP patients complicates the formulation of 
definitive treatment guidelines for thrombosis.320

The risk of developing SVT is considered high in the presence of 
severe disease and local complications during the course of AP.321 
Therefore, SVT should be kept in mind when imaging is performed 
to investigate local complications, especially in patients with severe 
AP.322 For patients diagnosed with SVT, a gastroscopy should be con-
ducted to assess for potential esophageal and/or gastric varices.323

There is no unanimous consensus on the administration of anti-
coagulant therapy when SVT is detected during the course of AP. 
The prognosis of splenic vein thrombosis, which is the most com-
monly encountered type in AP, is generally good. It is often thought 
that these cases can be monitored without anticoagulant therapy, 
especially when there is no underlying thrombophilic condition. 
Additionally, anticoagulant therapy may increase the risk of hemor-
rhage within pancreatic necrosis-related collections in this patient 
group. However, studies on this topic are heterogeneous, mostly 

retrospective, and generally have low levels of evidence.324 Indeed, a 
meta-analysis found no significant differences in terms of recana-
lization, variceal development, bleeding, and mortality between 
the groups that received anticoagulant therapy and those that did 
not.320 Conversely, another meta-analysis of 18 studies indicated 
that the group receiving anticoagulant therapy had a higher recana-
lization rate (OR: 0.51, 95% CI: 0.31 to 0.83, P = .007). No significant 
difference was found between the 2 groups concerning bleeding and 
mortality.317 Therefore, anticoagulant therapy should be adminis-
tered unless there are contraindications.

Evidence regarding the anticoagulant treatment approach is insuf-
ficient in patients with portal and/or mesenteric vein thrombosis, 
outside of the splenic vein. Portal vein thrombosis is considered an 
indication of serious disease due to the potential risk of liver dys-
function, and anticoagulant treatment is predominantly recom-
mended.325 In patients with thrombosis extending to the mesenteric 
vein, anticoagulant treatment should also be administered, espe-
cially in the presence of clinical signs of intestinal ischemia.323

In the management of thrombosis in SVT with an AP course, the 
duration of anticoagulant therapy should not exceed 3-6 months. 
Patients with severe complications of portal hypertension should 
be carefully evaluated, and the type of anticoagulation to be used 
should be selected on an individual basis.326

Heparin can improve the prognosis of AP by reducing the release of 
cytokines and inflammatory mediators, inhibiting the inflammatory 
cascade, and preventing microthrombosis.327 For this reason, there 
are numerous studies on the prophylactic use of LMWH, particularly 
in patients with severe AP. A recent meta-analysis evaluating a total 
of 16 studies, the majority of which included RCTs and investigated 
the use of LMWH for 7-14 days, found that in patients with severe 
AP, LMWH use was associated with a shorter hospital stay (mean 
difference (95% CI) −8.79 (−11.18, −6.40), P < .01); lower mortality 
(pooled risk ratio (RR) (95% CI) 0.33 (0.24-0.44), P < .01); lower inci-
dence of organ failure (RR (95% CI) 0.34 (0.23-0.52), P < .01); lower 
incidence of PP development (RR (95% CI) 0.49 (0.27-0.900, P < .02); 
and less need for surgery (RR (95% CI) 0.39 (0.31-0.50), P < .01).328 
These results support the prophylactic use of short-term LMWH in 
patients with severe AP, provided there are no contraindications.

7. Recurrent Acute Pancreatitis

Question 7.1: What is recurrent acute pancreatitis? 

Recommendation 7.1:
•	 Recurrent acute pancreatitis (RAP) is defined as the occurrence 

of at least 2 documented episodes of AP with a remission period 
of more than 3 months between them, during which there is 
complete recovery without evidence of CP. (Level of Evidence: 
1A, Strength of recommendation: Strong consensus (100%)).

Comment: There is no consensus on the definition of RAP. Recurrent 
acute pancreatitis is generally defined as 2 or more well-documented 
episodes of AP occurring at least 3 months apart, during which there 
is complete recovery without signs of CP or persistent fluid collec-
tions associated with AP. It is crucial to know the interval between 
episodes to accurately diagnose RAP because the effects of a previ-
ous AP episode can last up to 3 months. Typically, within the first 3 
months, parenchymal changes related to AP subside, although local 
complications like fluid collections may persist. If a patient experi-
ences an increase in pancreatic enzymes and abdominal pain within 
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the first 3 months following an initial AP episode, this should be 
considered a complication of the first AP episode rather than RAP. 
Therefore, before diagnosing RAP, imaging studies must be used 
to rule out complications that may arise after the first AP episode, 
such as PP, WON, hemorrhage into a cyst, portal vein or splenic vein 
thrombosis, bile duct compression, or gastric outlet obstruction.

In the course of RAP, the pancreas usually shows edematous changes 
without structural damage, although underlying CP may sometimes 
be detected in the first or subsequent attacks. AP, RAP, and CP can 
sequentially evolve from one to another due to multiple risk factors. 
The first episode of AP is termed the sentinel AP attack, and it is 
crucial for clinicians to assess the patient’s risk of developing RAP or 
CP during this period. If the etiology of the sentinel AP attack is not 
adequately identified and eliminated, there is a high likelihood that 
the patient will develop RAP in the future. Similarly, early recognition 
of RAP and its etiology is important to prevent further attacks and 
the progression to CP.329-333

Idiopathic recurrent acute pancreatitis (IRAP) is defined as the 
inability to determine the etiology of RAP despite a detailed patient 
history, routine laboratory tests (including liver function tests, serum 
calcium, and triglyceride levels), genetic mutation testing, and imag-
ing methods (such as CT, MRI, MRCP, or EUS).329

Question 7.2: In what proportion of AP patients does RAP develop? 

Recommendation 7.2:
•	 10-30% of patients presenting with AP develop RAP. (Level of 

Evidence: 2A, Strength of recommendation: Strong consensus 
(90.4%)).

Comment: In a retrospective cross-sectional study conducted in the 
Netherlands involving patients with AP, it was reported that 17% of 
these patients developed RAP and 7.6% developed CP. Both necrotiz-
ing pancreatitis and smoking were found to be independent risk factors 
for the development of RAP and CP.334 In another study with a median 
follow-up of 40 months after the first AP episode, 22% of patients were 
diagnosed with recurrent AP. Additionally, 6% of the patients were 
diagnosed with CP.335 In a different study with an average follow-up 
of 7.8 years, 16.5% of the patients developed RAP.332 A meta-analysis 
reported the frequency of IRAP among patients with AP to be 29.4%.336 
In a study conducted in China, 10.7% of patients presenting with AP 
experienced a recurrence. Of these, 7.1% had only one recurrence, 1.9% 
had 2 recurrences, and 1.7% had more than 2 recurrences. Multivariate 
analysis identified male gender, alcohol- and hypertrigl​yceri​demia-
associate​d etiology, and the presence of local complications at the ini-
tial presentation as factors associated with RAP.337

Question 7.3: Is there a difference in etiology between single and 
recurrent attacks? 

Recommendation 7.3:
•	 Biliary causes are predominant in single attacks of AP, whereas 

alcohol and HTG are more prominent in RAP. (Level of Evidence: 
2A, Strength of recommendation: Strong consensus (91.4%)).

Comment: In cases of a single AP attack, the etiology was found to 
be 41% biliary, 21% alcohol-related, 26% idiopathic, and 13% other 
causes. In patients with RAP, alcohol use, male gender, and smok-
ing were identified as risk factors.338 Another study investigating 
the severity and recurrence of AP based on etiology found that alco-
hol-related AP had a higher recurrence rate compared to biliary AP 
(OR: 2.98 (CI: 2.22–4.01)).22

Question 7.4: Which patients are at risk for recurrent attacks after 
the initial sentinel episode? 

Recommendation 7.4:
•	 Smoking, male gender, high TG levels, genetic factors, and local 

complications during the first attack increase the risk of RAP. 
Additionally, continuing alcohol consumption after alcohol-
induced AP and not performing cholecystectomy after biliary AP 
are conditions that increase the risk of RAP. (Level of Evidence: 
2B, Strength of recommendation: Strong consensus (98.9%)).

Comment: Studies monitoring the natural course of patients after 
AP have identified alcohol use, smoking, and the absence of chole-
cystectomy after biliary pancreatitis as risk factors for RAP.335,339-341 
In a prospective study involving 20 centers and 460 RAP patients, 
alcohol and smoking were determined to be independent risk fac-
tors for the development of RAP (OR: 1.91; P = .01).342 Another pro-
spective study with 15 centers involving 669 AP patients found that 
117 (17%) developed RAP. The highest cumulative risk for RAP was 
observed in smokers at 40%.334 A prospective study in the United 
States that evaluated a multi-ethnic cohort also identified smoking 
as a risk factor for RAP in both women and men.343 In a retrospec-
tive study by Munigala et al344 involving 6799 AP patients, those who 
developed RAP were analyzed, and smoking was identified as a risk 
factor. Various retrospective studies have similarly found that the 
risk of recurrent attacks is higher among smokers. These studies also 
identified male gender, local complications, and alcohol use as risk 
factors for RAP.338,345,346 Another study highlighting the increased risk 
of RAP among smokers also showed that quitting smoking reduces 
this risk. This underscores the importance of recommending smoking 
cessation.347

To identify the risk factors leading to recurrence, a study involving 
56 patients with recurrent pancreatitis found that male gender and 
local complications at the first attack were the strongest risk factors. 
Alcohol and HTG were identified as other risk factors.337 Similarly, a 
study by Cho et  al348 concluded that male gender and local com-
plications increased the risk of recurrence. Another study involving 
167 patients with recurrent attacks identified TG level and BMI as 
2 independent predictive factors for recurrence, with thresholds of 
5.9 mmol/L for TG and 28.2 for BMI.9 Vipperla et  al349 observed a 
32% recurrence rate in patients with alcohol use and uncontrolled 
high triglycerides. A retrospective cohort study demonstrated that in 
patients with HTG, a decrease in TG levels reduced the risk of pan-
creatitis.350 Another study identified TG levels exceeding 3000 mg/
dL or failure to maintain TG levels below 500 mg/dL as strong and 
independent risk factors for RAP.351 These findings underscore the 
importance of early diagnosis and treatment of HTG to reduce the 
risk of RAP.

Another factor that increases the risk of RAP is the failure to perform 
cholecystectomy following the first biliary AP attack.352,353 A retro-
spective study of 17 010 patients with biliary AP showed that 78% 
of the patients underwent cholecystectomy within the first 4 weeks 
as per guidelines, and those who had the procedure exhibited a sig-
nificantly lower rate of RAP compared to those who did not (3% vs. 
13%, P < .001).354 In a prospective study, 226 AP patients and 66 RAP 
patients were followed for an average of 42 months. The recurrence 
rate for untreated biliary pancreatitis patients was 31.3%, compared 
to 18% for those treated with ERCP, 16% for those who underwent 
cholecystectomy, and 0% for those who received both treatments. 
Patients who had cholecystectomy showed a significant increase in 
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recurrence-free survival and a notable reduction in recurrence risk 
(hazard ratio (HR) = 0.45). Among alcoholic AP patients, those who 
abstained from alcohol had a reduced recurrence rate (5.8% vs. 33%; 
P = .05).355 This finding was corroborated by another similar study.356

Genetic factors play a significant role in the development of RAP. 
In a study conducted by Gürakar et  al357, genetic testing was per-
formed on 59 patients with IRAP, and CFTR, transheterozygous vari-
ants, SPINK1, and chymotrypsin C (CTRC) variants were detected in 
66% of the patients. The combination of genetic factors with smok-
ing and alcohol consumption was reported as the most important 
risk factors for RAP. A 2019 study demonstrated that patients with 
AP who had SPINK1 mutations developed RAP more quickly.358 In 
another study comparing 87 patients with RAP to those who had a 
sentinel attack and healthy individuals, the frequencies of the PRSS1 
p.R122H mutation, SPINK1 p.N34S variant, and PRSS3 p.E32del 
variant were found to be higher in the RAP group.359 Additionally, a 
study showed that while the SPINK1 N34S polymorphism did not 
increase the risk of a sentinel attack, it did increase the risk of recur-
rent attacks (OR: 19.1, 95% CI: 2.4-149.6).360

7.5. What are the Treatment Options in RAP?

Question 7.5.1: What are the medical treatments in RAP (autoim-
mune pancreatitis (AIP) treatment, hyperlipidemia treatment, anti-
oxidants, ursodeoxycholic acid (UDCA), pancreatic enzymes) 

Recommendation 7.5.1:
•	 Identification and treatment of the underlying etiological fac-

tor to reduce the number of attacks in RAP is recommended. 
However, there is insufficient evidence that specific treatments 
can reduce or prevent the number of RAP attacks.
(Level of Evidence: 2A, Strength of recommendation: Strong 
consensus (95.1%)).

Comment: The frequency of RAP after the first AP attack is between 
17-30%.361 There is no high-quality data suggesting that identify-
ing the etiology of acute attacks can prevent further AP attacks. 
Medical treatments targeting specific etiologies are partially effec-
tive in preventing RAP. Recurrent acute pancreatitis can develop 
due to biliary causes, alcohol, hypertriglyceridemia, AIP, post-ERCP, 
hypercalcemia, drugs, or idiopathic reasons.330 There are treatment 
options targeting the underlying etiology. The use of steroids and 
immunosuppressants in AIP and the control of serum triglyceride 
levels in HTG-AP are believed to prevent relapses. Although various 
treatments, including antioxidants, UDCA, and pancreatic enzymes, 
have been used in patients with RAP, there is currently no convincing 
high-quality evidence supporting the preventive efficacy of medical 
treatments for RAP. The 2018 International Consensus on Recurrent 
Acute Pancreatitis also reported that there is no proven role of pre-
ventive medical treatment in the management of RAP.330

In most RAP patients where no organic cause is identified through 
laboratory and standard imaging methods (TAUS, CT, MRCP), the 
etiology is often occult biliary microlithiasis, sludge, or sphincter of 
Oddi dysfunction (SOD).362,363 For patients with acute biliary pancre-
atitis who cannot undergo cholecystectomy due to high surgical risk, 
endoscopic sphincterotomy (EST) is an alternative option.364

In a study involving patients with biliary etiology, where UDCA was 
administered to prevent relapse, a relapse rate of 38% was reported 
at the end of a 1-year follow-up.330 In patients with IRAP, endoscopic 

biliary sphincterotomy with or without the administration of UDCA 
(12 mg/kg) has been used; however, it has not been proven to defini-
tively prevent RAP.361

Autoimmune pancreatitis is a type of CP known to be part of IgG4-
related disease. Type 2 AIP is defined as idiopathic duct-centric 
pancreatitis and should be considered in the differential diagnosis 
of RAP.365

In medical treatment, studies on octreotide, a somatostatin ana-
logue, have shown that it reduces the severity of AP, prevents 
post-ERCP pancreatitis and postoperative pancreatic fistulas, and 
reduces pain in CP. However, there is no data indicating that it pre-
vents RAP attacks.330

The efficacy of pancreatic enzyme therapy in preventing attacks 
has been evaluated in 2 small retrospective studies. In one of these 
studies, patients were given enzyme therapy for 2.5 years, and it was 
shown that one-third of the cases did not develop attacks, while in 
65% of the cases, attacks were reduced by 50%.330 In another ret-
rospective study, patients were grouped into acute and CP, but RAP 
was not specified in the sub-analysis. These studies are very small in 
number and are still at the abstract stage, thus the evidence value is 
low. Therefore, the recommendation for adult and pediatric patients 
with RAP is that pancreatic enzyme supplements should not be 
used unless there is pancreatic exocrine insufficiency, due to the 
lack of sufficient data supporting their effectiveness in preventing 
relapse.330,366-368 Prospective studies are needed.

In patients with CP, plasma levels of selenium, vitamin A, vitamin E, 
ß-carotene, xanthine, and lycopene were found to be significantly 
lower compared to the control group and patients with RAP (P 
< .05).368 In a meta-analysis by Gooshe et  al, which evaluated the 
use of antioxidants (vitamins C, E, A, NAC, glutamine, ß-carotene, 
selenium, arginine, S-adenosylmethionine (SAMe), combined prepa-
rations, allopurinol, pentoxifylline) in AP, CP, and post-ERCP pancre-
atitis, there were some supportive data suggesting improvements in 
hospital stay duration, mortality rate, reduction in complications and 
organ dysfunction, increased serum antioxidant levels with treat-
ment, and decreased inflammatory biomarkers; however, the results 
were noted to be controversial, and no data were provided regard-
ing the prevention of recurrence.369 Another study in 28 patients with 
IRAP, RAP, and alcoholic CP who received antioxidant preparations 
containing selenium, ß-carotene, vitamin C, vitamin E, and methio-
nine for 2-6 months reported a reduction in attack frequency.370 In a 
series of 179 patients, of whom only 5 had RAP, it was reported that 
those who used antioxidants and received placebo had no attacks 
compared to the placebo group.330

There is no clear supporting evidence that antioxidants prevent AP 
relapse. However, due to their existing positive immune nutrition 
effects and their status as safe agents, they are used in clinical prac-
tice for patients with RAP, CP, and EPI.330,366,368,369,371 Consequently, 
there are no high-quality studies demonstrating the benefits of 
medical treatment in RAP.

Question 7.5.2: What are the endoscopic treatment methods for 
patients with RAP and what is their impact on the course of RAP? 

Recommendation 7.5.2:
•	 In biliary RAP patients who cannot undergo cholecystectomy 

due to high surgical risk, or in post-cholecystectomy patients 
with biliary RAP, biliary endoscopic sphincterotomy (BES) may 



Öğütmen Koç et al. Acute Pancreatitis Committee Consensus ReportTurk J Gastroenterol 2024; 35(Supp 1): S1-S44

S24

prevent new attacks (Level of Evidence: 2A, Strength of recom-
mendation: Strong Consensus (98.6%)).

•	 In RAP patients associated with PD without CP findings, minor 
papilla endoscopic sphincterotomy (miPES) may prevent the 
development of new attacks (Level of Evidence: 1A, Strength of 
recommendation: Strong Consensus (100%)).

•	 Endoscopic sphincterotomy is recommended in Type I SOD 
and particularly in Type II SOD with enzyme elevation (Level of 
Evidence: 2A, Strength of recommendation: Strong Consensus 
(98.9%)).

•	 In cases of IRAP, although sufficient evidence is lacking, BES may 
be considered after investigating microlithiasis or other poten-
tial etiologies on a per-patient basis. Pancreatic endoscopic 
sphincterotomy (PES) is not routinely recommended (Level of 
Evidence: 2A, Strength of recommendation: Strong Consensus 
(97.9%)).

Comment: In the prevention of recurrence in biliary pancreatitis, 
the first choice is cholecystectomy, whose efficacy is undisputed.372 
Cholecystectomy should be performed at the earliest possible period 
after the resolution of the AP attack.373 However, for patients with 
a history of gallstones who cannot undergo cholecystectomy due 
to high surgical risk, or for those whose biliary pancreatitis attacks 
persist post-cholecystectomy, BES has been reported to be effec-
tive in reducing recurrences.374,375 In a study involving 233 patients 
with biliary pancreatitis, it was reported that the risk of recurrence 
increased 31-fold if cholecystectomy was not performed after the 
first attack. In patients who did not undergo cholecystectomy and 
also did not receive BES, recurrences were more frequent (37% ver-
sus 0%, P = .019).376 In a retrospective study evaluating 1119 patients 
out of 5754 who had experienced biliary pancreatitis and did not 
undergo cholecystectomy, the risk of RAP was 8.2% in those who 
received BES compared to 17.1% in the group that did not receive 
it (P < .001).375 In patients with RAP who are not eligible for chole-
cystectomy, the recurrence rate was found to be lower in the BES 
group compared to the control group (1.8% vs. 23%). Studies have 
reported that BES may reduce the risk of biliary pancreatitis in 
patients who cannot undergo cholecystectomy or who are on the 
waiting list.377,378 For patients with a history of cholecystectomy who 
experience recurrent pancreatitis attacks with symptoms suggest-
ing a biliary origin, BES may be preferred even if stones or sludge 
are not detected. In up to 4-24% of patients up to 5 years post-
cholecystectomy, calculi have been found in the common bile duct. 
Cholecystectomy significantly reduces micro-crystals and sludge 
but may not completely eliminate them. Sludge may also form in 
cases of SOD that cause permanent or temporary bile flow obstruc-
tion. Biliary endoscopic sphincterotomy is the only effective treat-
ment in these patients.379

Pancreas divisum is the most common congenital anomaly (10%) 
arising from the failure of the ventral and dorsal embryonic pan-
creatic ducts to fuse during organogenesis.380 Pancreas divisum is 
reported to be more frequent in patients with RAP. Its prevalence 
in patients with idiopathic AP can be as high as 25.6%.333,381,382 It is 
suggested that the obstruction in patients with PD, due to steno-
sis or dysfunction of the minor papilla sphincter, is responsible for 
pain and the development of CP. Based on this pathophysiology, 
endoscopic or surgical ductal decompression of the minor papilla 
is considered to potentially treat IRAP and PD-associated chronic 
pain.383 Endoscopic treatment includes miPES, stenting, and/or 
balloon dilatation.384 Post-ERCP pancreatitis occurs in 5-15% of 

these cases, while the frequency of sphincter restenosis is approxi-
mately 20-30%.383,385 Minor papillotomy is the preferred treatment 
option in PD patients because stent replacement requires multiple 
interventions and can cause long-term changes in the dorsal duct. 
However, the risk of post-ERCP pancreatitis is higher with minor 
papillotomy compared to BES. To reduce this risk, short-term pro-
phylactic small-caliber (3-F or 4-F) stents and rectal indomethacin 
may be preferred.385 Restenosis after sphincterotomy is a primary 
cause of recurrent pancreatitis after endotherapy. Therefore, short-
term stenting of the dorsal pancreatic duct after sphincterotomy 
and stent revision if needed are recommended to prevent cicatricial 
strictures and post-ERCP pancreatitis.386

However, whether miPES can prevent pancreatitis attacks or pro-
gression to CP in these patients remains controversial.387 Minor 
papilla endoscopic sphincterotomy is recommended if the dorsal 
duct is dilated or if there are indications of impaired pancreatic 
fluid flow in the secretin test. Sphincterotomy is not indicated in 
patients without dorsal duct dilatation or those with normal func-
tion tests because an obstructive cause cannot be documented. 
In these patients, 3-month dorsal duct stenting can be performed 
to identify which patients could benefit from sphincterotomy by 
detecting unrecognized minor papillary disorders.387 Even though 
endotherapy may be effective on symptoms in patients with 
RAP associated with PD, whether it prevents progression to CP 
remains unresolved. Despite successful miPES reducing intra-
ductal pressure, its sole effect on preventing progression to CP is 
still debatable.

Studies on PD have reported that endotherapy is effective on RAP 
and its symptoms in 60-100% of patients. In a meta-analysis that 
included 23 studies evaluating the efficacy of endoscopic treat-
ment in these patients, the success rate for RAP was reported as 
76%, for CP as 52.4%, and for pancreatic pain as 48%. In this study, 
the incidence of post-ERCP pancreatitis was 10.1%.389 Another 
meta-analysis reported a response rate to miPES of 43-100%, with 
a post-ERCP pancreatitis rate of 18%.383 In an RCT involving 19 
cases, 9 of the 10 patients (90%) who received endoscopic treat-
ment had no attacks for 3 years.390 A prospective multicenter pilot 
study (FRAMES) showed that miPES and temporary placement of a 
small-caliber stent significantly reduced recurrence and pain over 
a 6-month follow-up period.391 In a prospective study comparing 
endotherapy and conservative treatment in RAP patients without CP 
symptoms, with follow-up lasting up to 5 years, endoscopic ductal 
drainage was successful in 73.7% of cases, regardless of dorsal duct 
dilation. Long-term pancreatic duct stenting has been noted to pose 
a significant issue, particularly in cases without ductal dilation, trig-
gering stent-associated ductal changes similar to those seen in CP. 
In this study, dorsal duct stenting was performed in patients receiv-
ing miPES to prevent post-ERCP pancreatitis. Short-term stenting 
was defined as the placement of a 7-F, 3-4 cm plastic pancreatic 
stent for less than 1 month, while long-term stenting was defined as 
the placement of a 7-F, 3-7 cm plastic pancreatic stent for up to 1 
year, replaced every 3 months. The development of ductal changes 
similar to stent-induced CP was reported in patients who received 
long-term stents. Additionally, during follow-up, patients who under-
went miPES with short-term stenting or without stents showed 
fewer findings suggestive of CP compared to those with long-term 
stents (33.3% vs. 80%). However, when considering only patients 
with successful long-term stent placement, the rate of CP develop-
ment in untreated patients (64.3%) was similar (60%). These results 
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suggest that unknown factors, aside from underlying ductal abnor-
malities, may also play a role in the progression of chronic disease 
in these patients.392 Given that dilation and stenting in PD patients 
increase the risk of iatrogenic pancreatitis and the need for repeat 
procedures, miPES should be considered initially.393

Sphincter of Oddi dysfunction can be observed in the biliary or 
pancreatic segment or both. SOD has been reported in 35-65% 
of patients with RAP.331,394-396 However, it remains unclear whether 
SOD is the initial cause of pancreatitis in RAP patients or a result 
of recurrent attacks. Specifically, Types 1 and 2 SOD have been 
reported to be associated with IRAP.397,398 In patients with SOD, 
BES can be used alone or in combination with PES. PES increases 
the risk of post-ERCP pancreatitis. Generally, BES is preferred in 
these patients. Success rates with BES are reported to be 83-100% 
for Type 1 SOD and 80% for Type 2 SOD. If BES fails, PES can be 
added.399,400

Endoscopic sphincterotomy is the standard treatment for Type 1 and 
Type 2 SOD. If the diagnosis of SOD is uncertain, EST should not be 
routinely recommended due to both its uncertain outcomes and the 
high risk of post-ERCP pancreatitis. Generally, BES is performed first 
and provides clinical improvement in approximately 80% of cases; 
PES is applied in cases of failure.401 Although BES alone has been 
reported to reduce pancreatic sphincter pressure in patients with 
pancreatic SOD, studies have also used dual (pancreatic and biliary) 
endoscopic sphincterotomy (DES) to reduce sphincter pressure.402,403 
When BES fails, up to 78% of cases have reported elevated pancre-
atic sphincter pressure, and symptomatic improvement has been 
achieved in 60-90% of these cases with PES.399 In a prospective RCT 
comparing the efficacy of BES and DES in the treatment of pancre-
atic SOD, no difference was found in reducing RAP attacks between 
BES and DES (48.5% vs. 47.2%).403 Similar results were obtained in 
another study.404

After routine laboratory and imaging examinations fail to identify 
an underlying cause, 10-30% of RAP patients are diagnosed with 
IRAP. Once potential causes such as microlithiasis and SOD are 
excluded, the patients classified as true IRAP have limited evidence 
on the impact of endoscopic treatments on disease progression. 
Studies involving these patients report various endoscopic inter-
ventions, including BES, DES, and pancreatic stenting. Among 
these, pancreatic EST with or without stenting appears to be the 
most prominent method. However, the long-term effects and 
natural course of endoscopic treatments on IRAP patients remain 
unclear. Most studies are retrospective, small-scale, and lack con-
trol groups.384,400,405,406

In a cohort study involving a 7-year follow-up of IRAP patients 
(NAPS-2), the rates of pancreatitis recurrence and progression were 
found to be similar between patient groups receiving BES and those 
following conservative management.405 A prospective RCT demon-
strated that in IRAP patients with normal Oddi sphincter manometry, 
neither BES nor DES was beneficial in preventing RAP.403 In another 
prospective RCT involving IRAP patients, individuals were subjected 
to pancreatic stenting, which was replaced every 3 months, and were 
followed for 5 years. The results showed that the stent group had 
fewer recurrent attacks in terms of RAP incidence, although no dif-
ference was observed in pancreatic-type pain.407 In a prospective 
study by Testoni and colleagues comparing the efficacy of UDCA 
and BES in IRAP, BES prevented recurrences in 78.6% of patients, 
while UDCA did so in 75%.400

8. Long-Term Complications of AP and their 
Management

Question 8.1: Does the risk of exocrine pancreatic insufficiency (EPI) 
increase in AP? 

Recommendation 8.1:
•	 The likelihood of EPI increases in patients who have experienced 

AP.
•	 The incidence of EPI is higher in alcoholic AP compared to biliary 

AP, and in severe AP compared to mild AP.
•	 The frequency of EPI is highest within the first year following an 

episode of AP.
(Level of Evidence: 1B, Strength of Recommendation: Strong 
Consensus (95.4%)).

Comment: Two recent meta-analyses have indicated a potential 
increase in the risk of EPI among AP patients. In the meta-analysis 
conducted by Hollemans et al, the pooled prevalence of EPI follow-
ing AP was found to be 27.1%. Subgroup analyses within this meta-
analysis revealed that the risk of developing EPI was higher in cases 
of alcoholic AP compared to biliary AP, severe AP compared to mild 
AP, and necrotizing AP compared to edematous AP.408 In another, 
more recent meta-analysis, the prevalence of EPI was 24% in edem-
atous AP and 47% in necrotizing AP. Furthermore, the risk of EPI was 
found to be higher in alcoholic AP compared to biliary AP (OR: 1.62, 
95% CI: 1.13-2.32), and in severe and moderately severe AP com-
pared to mild AP according to the revised Atlanta criteria (OR: 1.94, 
95% CI: 1.12-3.34). This study also identified that the risk of devel-
oping EPI was highest within the first year following AP (severe AP: 
58%, mild AP: 37%).366

Question 8.2: How should EPI resulting from AP be treated? 

Recommendation 8.2: Treatment of EPI resulting from AP is simi-
lar to the treatment of EPI due to other causes.
•	 Pancreatic enzyme replacement therapy (PERT) should be 

administered to patients with AP-induced EPI. The initial dose is 
40 000-50 000 units at main meals and 25 000 units at snacks. 
Based on treatment response, doses can be increased to a maxi-
mum of 80,000 units at main meals and half of this amount at 
snacks (Level of Evidence: 1B, Strength of Recommendation: 
Strong Consensus(92.3%)).

•	 A dietary plan with frequent, small-volume meals is recom-
mended. At least 1 meal should include a normal amount of 
fat (Level of Evidence: 3, Strength of Recommendation: Strong 
Consensus (91.7%)).

•	 Periodic screenings for nutritional deficiencies (fat-soluble vita-
mins, magnesium, zinc, vitamin B12) should be conducted, and 
supplementation should be provided if deficiencies are detected 
(Level of Evidence: 1B, Strength of Recommendation: Strong 
Consensus (94.3%)).

Comment: In cases of pancreatitis, PERT has been shown to improve 
symptoms, digestion, and overall health.409,410 Guidelines for admin-
istering PERT in CP or EPI are well-defined. Generally, an initial 
dose of 40 000-50 000 units is recommended for main meals, and 
25 000 units for snacks. Depending on the treatment response, the 
dose can be increased to a maximum of 80 000 units for main meals 
and half of that for snacks. In addition to PERT, frequent meals with 
small portions are advised, and to prevent calorie restriction, intake 
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of a normal amount of fat in at least 1 meal is recommended.411-414 
Nutritional deficiencies may not be clinically apparent; therefore, 
upon diagnosis of EPI, levels of fat-soluble vitamins, magnesium, 
zinc, and vitamin B12 should be assessed, deficiencies corrected, 
and monitored periodically.415 Follow-up for EPI can be evaluated 
through clinical assessment, laboratory tests, and improvements in 
fecal elastase levels.411,416

Question 8.3: What is the definition of pancreatic ascites? 

Recommendation 8.3:
•	 Pancreatic ascites is defined as intraperitoneal fluid collec-

tion that occurs during the course of AP, with a Serum-Ascites 
Albumin Gradient (SAAG) < 1.1 and amylase > 1000 IU/L (Level 
of Evidence: 3, Strength of Recommendation: Strong Consensus 
(92.6%)).

Comment: Pancreatic ascites is a rare complication. It develops as 
a result of the fistulization of peripancreatic fluid collection into the 
lesser sac or directly into the peritoneum due to pancreatic duct 
disruption in acute necrotizing pancreatitis. It is often accompa-
nied by pleural effusion. The peritoneal cavity accumulates a fluid 
rich in pancreatic proteases, unsaturated fats, hemoglobin, and pro-
inflammatory cytokines. These molecules are highly toxic and lethal, 
also contributing to the development of intra-abdominal compart-
ment syndrome. Therefore, pancreatic ascites is an important pre-
dictor of the severity and poor prognosis of AP.416-418

During the course of AP, it is necessary to differentiate pancreatic 
ascites from reactive ascites, chylous ascites, and ascites associ-
ated with portal hypertension. Reactive ascites typically develops 
early, spontaneously resorbs, and does not last longer than 1 week.318 
Chylous ascites is characterized by its white fluid appearance and 
high TG levels.419 Portal hypertensive ascites may be caused by 
splanchnic thrombosis or portal hypertension associated with AP. 
Intraperitoneal fluids associated with AP, other than pancreatic 
ascites, have a transudative character and low amylase levels.417,418 
There are no RCT scharacterizing the fluid of pancreatic ascites. 
In a retrospective study by Rana et  al421, fluid amylase levels in 12 
patients with pancreatic ascites following acute necrotizing pan-
creatitis ranged from 3600 to 96 000 IU/L; no cut-off value for fluid 
amylase was specified in this study. Case reports have suggested 
peritoneal fluid with a serum-ascites albumin gradient (SAAG) <1.1 
and pancreatic amylase levels >1,000 IU/L as indicative of pancre-
atic ascites.420

Question 8.3.1: How should pancreatic ascites be managed? 

Recommendation 8.3.1:
•	 Endoscopic treatment methods should be preferred in suit-

able cases. In cases of partial pancreatic duct disruption, TPD 
is an appropriate method. (Level of Evidence 3, Strength of 
Recommendation: Strong Consensus (95.4%)).

•	 Long-term treatment with plastic stents placed using the TMD 
method can be achieved in DPDS. (Level of Evidence 3, Strength 
of Recommendation: Strong Consensus (88.5%)).

•	 Percutaneous drainage can be applied in the event of increased 
pain, clinical deterioration, new-onset organ failure, or abdomi-
nal compartment syndrome (Level of Evidence 3, Strength of 
Recommendation: Strong Consensus (88%)).

•	 Surgery should be considered in cases where endoscopic treat-
ments are inappropriate or unsuccessful. (Level of Evidence 3, 
Strength of Recommendation: Strong Consensus (90.5%)).

Comment: Pancreatic ascites can be treated using conservative, 
endoscopic, and surgical methods. Before making a treatment deci-
sion, the presence of pancreatic duct disruption and/or DPDS should 
be evaluated. There are a limited number of studies related to the 
treatment of pancreatic ascites. In a retrospective study by Rana 
et  al421, 12 patients who developed pancreatic ascites following 
acute necrotizing pancreatitis were evaluated. In 9 of these patients, 
pancreatic ascites was associated with PFC (3 with PP, 6 with WON), 
while it was isolated in 3 cases. Endoscopic ultrasonography-guided 
TMD was performed on the 9 patients with PFC, and both the PFC 
and pancreatic ascites were observed to regress within 2-3 weeks. 
Transmural stents were left indefinitely in the 8 patients due to the 
presence of DPDS. In 1 patient with partial duct disruption, a trans-
papillary plastic stent was placed, which was removed after the 
duct disruption had resolved. Among the 3 patients with isolated 
pancreatic ascites, 2 had partial duct disruption, and 1 had DPDS. 
The patients with partial duct disruption were followed with a plas-
tic stent placed via ERCP, resulting in ascites resolution within an 
average of 6 weeks.420 Additional studies support the effectiveness 
of TMD in the presence of DPDS and TPD in partial duct disruption 
for pancreatic ascites treatment.417,422 Recently published case-
based reports also suggest that pancreatic ascites, resulting from 
acute exacerbation of CP, can be effectively treated with transpapil-
lary and transluminal endoscopic interventions.423-428 In conclusion, 
for patients with disrupted pancreatic ducts, TPD and EUS-guided 
interventional methods are recommended at experienced centers for 
those with DPDS.

There are no sufficient clinical prospective studies demonstrating 
that early percutaneous drainage of ascitic fluid reduces mortal-
ity or prevents the development of organ failure. In a retrospective 
clinical cohort study evaluating 102 patients with AP, it was reported 
that draining ascitic fluid via percutaneous catheter drainage or 
abdominal paracentesis reduced inflammatory markers and delayed 
or prevented advanced interventions and multiple organ failure.428 In 
a single prospective study involving 255 cases of AP, early drainage 
was shown not to increase mortality and complications associated 
with infection.429

Patients with pancreatic ascites tend to have a poor response to 
conservative treatment methods. Medically, NJ feeding is theoreti-
cally beneficial as it can reduce pancreatic secretions and contribute 
to the resolution of pancreatic duct disruptions.423 The effectiveness 
of octreotide has been more commonly evaluated in cases of pan-
creatitis secondary to trauma and CP, and there is insufficient data 
regarding its efficacy in acute pancreatic ascites.430

Surgical treatment may be considered when endoscopic therapies 
are inadequate. Most of the published experiences regarding the sur-
gical treatment of pancreatic ascites involve studies conducted on 
patients with underlying CP, and there is limited data on the surgical 
treatment of pancreatic ascites in the context of AP. Surgery is a 
risky procedure in AP due to widespread inflammation and vascular 
complications.431

Question 8.4: How is a pseudoaneurysm that develops after pan-
creatitis defined? 

Recommendation 8.4:
•	 A pseudoaneurysm may develop in the visceral arteries following 

AP (Level of Evidence: 1A, Strength of recommendation: Strong 
consensus (100%)).
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Comment: Pseudoaneurysm and other vascular complications 
related to PFC and PP are the result of arterial erosion caused by 
proteolytic enzymes secreted by the pancreas. The prevalence of 
developing visceral artery pseudoaneurysm (VA-PSA) after AP is 
0.05%, with an incidence rate of 4-10%. VA-PSA is more frequently 
observed in cases of severe, necrotizing, and alcohol-induced AP. The 
most commonly affected arteries are the splenic artery, gastroduo-
denal artery, and superior mesenteric artery, which are located close 
to the pancreas.432-434

Question 8.4.1: What is the clinical presentation of pseudoaneurysm 
developing after AP? 

Recommendation 8.4.1:
•	 Pseudoaneurysm should be suspected in cases of abdominal 

pain, a drop in hemoglobin (gastrointestinal and intra-abdomi-
nal bleeding), and sudden growth of the cystic lesion. (Level of 
Evidence: 1A, Strength of recommendation: Strong Consensus 
(98.7%)).

Comment: Pseudoaneurysm developing after AP can be asymptom-
atic or present with sudden clinical deterioration, a drop in hemoglo-
bin (GIS and intra-abdominal bleeding), and sudden enlargement of 
a cystic mass on imaging. It can lead to hemosuccus pancreaticus. 
Diagnosis is made using CT angiography (arterial phase).435,436

Question 8.4.2: What is the treatment for a pseudoaneurysm devel-
oping after AP? 

Recommendation 8.4.2:
•	 Endovascular embolization (coil) is the first treatment option. If 

this fails, surgical treatment may be applied (Level of Evidence: 
1A, Strength of recommendation: Strong Consensus (98.7%)).

Comment: In a 2019 meta-analysis evaluating 29 studies involv-
ing patients with AP and CP, the incidence of pseudoaneurysm 
development in AP was found to be 0.05%, with the most frequent 
occurrence in the splenic artery (37.7%). The most common treat-
ment method was coil embolization, with a technical success rate 
of 95% and a clinical success rate of 88% over 54 months of follow-
up. There was no difference in technical and clinical success rates 
between patients with AP and CP; however, mortality was lower 
in patients with CP. In conclusion, endovascular embolization was 
noted to have high technical and clinical success rates.436

Depending on the patient’s hemodynamic status, angiography 
should be performed as soon as possible, and a combination of coil 
and embolic agents is recommended for embolization. When emboli-
zation is successful, a surveillance angiography should be performed 
24-48 hours later. In cases of embolization failure or hemody-
namic instability, emergency surgery should be considered. Semi-
emergency surgery is defined as a procedure performed within 48 
hours after angiography in patients showing intermittent bleeding in 
the ICU, and once their hemodynamic functions have stabilized.437,438

Question 8.5: Does Diabetes Mellitus (DM) develop during the 
course of AP? 

Recommendation 8.5:
•	 Diabetes may develop in both the early and late periods following 

AP (Level of Evidence: 1B, Strength of recommendation: Strong 
Consensus (98.9%)).

Comment: After AP, transient hyperglycemia may particularly 
develop. This transient hyperglycemia is both prognostically 

significant and a risk factor for the development of DM in later 
stages. Studies have shown that DM can develop in both the early 
and late periods following AP. A meta-analysis reported that among 
patients followed for 12-179 months after AP, the prevalence of 
DM was 15-24% before 60 months, but increased to 40% after 60 
months.439 It is possible that AP triggers Type 1 DM autoantibod-
ies in genetically predisposed individuals at risk of developing DM. 
Catecholamine secretion during AP can cause transient hypergly-
cemia. Post-AP, the development of DM may primarily involve beta 
cell loss, insulin resistance, and autoantibody development. The 
diagnostic criteria are the same as for type 2 DM. The rate of DM 
development is associated with the necrosis and etiology of AP. Risk 
factors for DM development after AP include male gender and age 
>40 years.440,441 The frequency of EPI in patients who developed DM 
after AP was found to be 40%. Studies have shown a higher risk of 
pancreatic cancer in patients who develop DM after AP.442

Question 8.5.1: How should DM be treated after AP therapy? 

Recommendation 8.5.1:
•	 Metformin is effective in the treatment of DM after AP. Insulin 

therapy may be needed earlier compared to type 2 DM (Level of 
Evidence: 1B, Strength of Recommendation: Strong consensus 
(89.9%)).

Comment: There is no consensus on when or who should be screened 
for impaired glucose metabolism after AP. It is recommended to con-
duct screening using fasting glucose, or HbA1c, and an oral glucose 
tolerance test (OGTT) at 6-month intervals. Metformin is effective 
in the treatment of DM after AP.442 Insulin therapy may be required 
earlier than in type 2 DM.443

Question 8.6: Does CP develop after the first AP episode? 

Recommendation 8.6:
•	 A small portion of patients may develop CP after the first AP 

episode. Progression to CP is associated with alcohol, smok-
ing, and pancreatic necrosis. (Level of Evidence: 1B, Strength of 
Recommendation: Strong consensus (93.6%)).

Comment: After the first episode of AP, approximately 8-13% of 
patients progress to CP.334,443 In a study conducted by Nøjgaard et al, 
a 30-year follow-up of patients was performed, and the progression 
from AP to CP was found to be associated with alcohol consumption, 
smoking, and pancreatic necrosis. While smoking, alcohol consump-
tion, and their combined use showed the highest cumulative risk for 
CP, smoking was identified as the strongest risk factor associated 
with progression.334,444

9. Surgery in AP

Question 9.1: What should the timing of cholecystectomy be in 
acute biliary pancreatitis (Mild) (Early vs. Late)? 

Recommendation 9.1:
•	 Cholecystectomy should ideally be recommended to the patient 

after pancreatitis has subsided, preferably during the hospi-
tal stay and within 4 weeks if possible. (Level of Evidence: 1A, 
Strength of Recommendation: Strong consensus (96.1%)).

Comment: Acute biliary pancreatitis is one of the most common 
gastrointestinal emergencies. Between 35% and 55% of AP cases 
are associated with gallstones.445 In a multicenter study by Köksal 
et  al11, biliary etiology was identified as the most frequent cause, 
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accounting for 67.1% of cases. While cholecystectomy is the primary 
treatment option for these patients, the optimal timing of the pro-
cedure, whether early or delayed, remains a topic of debate in the 
literature. Studies conducted in the 1980s suggested high morbid-
ity and mortality rates for cholecystectomies performed within the 
first 48 hours, leading clinicians to wait until the patient’s symptoms 
and laboratory findings had subsided. However, with advancements 
in diagnostic and therapeutic methods and the growing experience 
with minimally invasive surgery, the validity of this approach is being 
questioned by numerous recent studies.446

Considering these studies, it is evident that the definition of early 
and late groups varies among studies. However, in most studies, the 
“time of admission” is defined as the early group.446-450 Additionally, 
some studies classify early periods as the first 24, 48, or 72 hours, 
as well as 1, 3, and 4 weeks.450-458 Conversely, the late group in these 
studies is taken as 2, 3, 4, 6, or 8 weeks, while in some, the late 
group is determined as the time when symptoms have resolved. 
This heterogeneity is noticeable at first glance in retrospective 
studies. Despite this variation, the common finding across these 
studies is that cholecystectomy performed in the early period—
regardless of the specific time frame and even if the symptoms and 
laboratory findings have not yet resolved—significantly reduces 
the hospital stay without altering the complication rates. Similarly, 
most studies show no significant differences in conversion rates to 
open surgery and operation durations between the early and late 
groups, with the rates of readmission being similar or lower in the 
early group.450-458

Numerous RCTs have also been conducted on this subject. In a study 
conducted in 2010 (25 early vs. 25 delayed), the length of hospital 
stay was found to be shorter in the early group, with similar conver-
sion and complication rates between the 2 groups.459 Pancreatitis 
of biliary origin, optimal timing of cholecystectomy (PONCHO) trial 
conducted in 2016 (128 early vs. 136 delayed) revealed that the 
readmission rates were lower in the early group, which also trans-
lated to a more favorable cost analysis for the early group.460 Other 
RCTs conducted subsequently have shown similar results.461,462 In 
an RCT carried out in 2019 focusing on patients with mild biliary 
pancreatitis, early cholecystectomy performed within 24 hours of 
admission was associated with significantly reduced ERCP rates 
(15% vs. 29%), time to surgery (16 hours vs. 43 hours), and hospital 
stay duration (50 hours vs. 77 hours).463 Furthermore, a cost analy-
sis of this study later calculated that early cholecystectomy has an 
81% probability of reducing the total 90-day costs.464

In light of all this information, considering similar complication and 
conversion rates, and based on the durations reported in the litera-
ture, it is deemed appropriate to perform surgery at the time of the 
patient’s admission or, if possible, within 4 weeks. This approach is 
justified by the significant reduction in hospital stay, readmission 
rates, recurrent biliary events, and associated costs.

Question 9.2: What should be the timing of cholecystectomy in 
acute biliary pancreatitis (Severe-Necrotizing)? 

Recommendation 9.2:
•	 Delaying cholecystectomy following acute (moderate and severe) 

biliary pancreatitis reduces morbidity. In patients who have sur-
vived an episode of moderate to severe acute biliary pancreatitis 
and present with PFC, cholecystectomy should be postponed for 
6-8 weeks. (Level of Evidence: 3, Strength of recommendation: 
Strong consensus (95.2%)).

Comment: Although cholecystectomy at the time of admission is 
recommended to prevent recurrent biliary events after a mild acute 
biliary pancreatitis attack, post-severe pancreatitis cholecystec-
tomy is potentially associated with an increased risk of complica-
tions. There is no high-level evidence indicating the optimal timing of 
cholecystectomy in patients with necrotizing biliary pancreatitis.465 
The available information in the literature is based on the results of 
retrospective studies. Regarding the appropriate timing of cholecys-
tectomy, a risk assessment between recurrent biliary events and a 
potentially higher risk of surgical complications should be conducted. 
A comparative study reported a 44% complication rate in patients 
with moderate/severe acute biliary pancreatitis who underwent early 
cholecystectomy, compared to 5.5% in the late group.466 Another 
study reported poor mortality and morbidity outcomes with chole-
cystectomy performed within the first 48 hours in severe pancre-
atitis.467 Another retrospective evaluation suggested that delaying 
the timing of cholecystectomy in severe pancreatitis is effective in 
reducing morbidity.468 It is deemed appropriate to postpone surgery 
until peripancreatic collections or necrosis have completely resolved 
or, in the case of persistent collections, at least 6-8 weeks from the 
onset of the disease.469,470 Some guidelines, without specifying a time 
frame, recommend that clinicians delay cholecystectomy until signs 
of local and/or systemic inflammation subside.471 The most extensive 
analysis on this topic comes from a retrospective study of data from 
191 patients. According to this study, the optimal timing of chole-
cystectomy after necrotizing biliary pancreatitis, in the absence of 
peripancreatic collections, is 8 weeks post-discharge.471

Question 9.3: Should cholecystectomy be performed in idiopathic 
AP? 

Recommendations 9.3:
•	 Following an episode of AP with no identifiable cause, cholecys-

tectomy should be considered in patients suitable for surgery 
to reduce the risk of recurrent pancreatitis attacks. (Level of 
Evidence: 1A, Strength of recommendation: Strong consensus 
(80.1%)).

•	 Cholecystectomy may reduce the severity of subsequent idio-
pathic AP attacks. (Level of Evidence: 3, Strength of recommen-
dation: Weak Consensus (70.8%)).

Comment: Gallstones and alcohol are the most common causes of 
AP. However, in 10-30% of patients, the exact cause of pancreatitis 
cannot be determined, and this condition is referred to as idiopathic 
AP.473 In a multicenter study conducted by Köksal et  al11, the inci-
dence of idiopathic AP was found to be 12%. Microlithiasis is often 
blamed as a cause of idiopathic AP, and earlier studies suggested 
that the treatment of presumed microlithiasis and biliary sludge with 
cholecystectomy could prevent subsequent pancreatic attacks.474,475 
However, recent studies have approached this relationship with 
skepticism.476 Therefore, studies examining the value of prophylactic 
cholecystectomy in patients with an AP attack where no stones are 
detected in TAUS and there is no alcohol use have emerged.

In a retrospective analysis of 527 patients, cholecystectomy was 
shown to potentially reduce the severity of subsequent idiopathic 
AP and the frequency of biliary pancreatitis.477 In another retrospec-
tive study, among idiopathic AP patients, the recurrence rate was 
found to be 19.7% (13/66) in those who underwent cholecystectomy, 
whereas at least one AP recurrence was observed in 42.8% (68/159) 
of those treated without surgery.478 The only RCT on this topic 
compared 39 operated patients with 46 non-operated patients 
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and demonstrated that cholecystectomy effectively prevented 
recurrent idiopathic AP when all other possible pancreatitis etiolo-
gies were carefully excluded.479 A meta-analysis that analyzed this 
issue included the results of a total of 524 patients from 10 studies. 
According to the results of this meta-analysis, there was a signifi-
cant reduction in recurrence rates in the group that underwent cho-
lecystectomy (11.1% vs. 35.2%).336

Based on this information, it is considered appropriate to perform a 
cholecystectomy in patients with AP of unknown etiology defined as 
idiopathic, to reduce the frequency of subsequent attacks. Although 
cholecystectomy has also been shown to potentially reduce the 
severity of these attacks, the level of evidence is low.

Question 9.4: What are the indications for surgical treatment 
in AP? 

Recommendation 9.4: Indications for surgical intervention:
•	 Fistulization of the peripancreatic collection to the colon, intes-

tinal ischemia, abdominal compartment syndrome where con-
servative and noninvasive treatments have failed, perforation, 
gastric outlet obstruction, intestinal obstruction, acute necrotiz-
ing cholecystitis, and bleeding where endovascular approach has 
failed (Level of evidence: 3, Strength of recommendation: Strong 
consensus (96.3%)).

Comment: The surgical indications for AP are mostly limited to situ-
ations requiring emergency surgery and cases where other treat-
ments have failed to address AP complications. At this juncture, 
the surgeon’s role in patient evaluation becomes critically impor-
tant. Continuous involvement of the surgeon from the initial stages 
of clinical management, with the authority to decide on surgical 
intervention when necessary, is vital for the patient’s prognosis. 
In some instances, immediate surgical intervention may also be 
required.480-482

Question 9.5: What should be the timing of surgical intervention in 
the treatment of acute severe pancreatitis? 

Recommendation 9.5:
•	 In patients with infected necrosis, surgery should be delayed 

for at least 4 weeks to allow the development of a fibrous wall 
around the necrosis, except in cases requiring emergency surgi-
cal intervention. (Level of Evidence: 1A, Strength of recommen-
dation: Strong consensus (100%)).

Comment: Although the literature on the optimal timing of surgi-
cal intervention in the treatment of acute severe pancreatitis var-
ies, RCTs and meta-analyses appear to have reached a consensus. 
Retrospective evaluations indicate that patients operated on after 
more than 3 weeks achieve better outcomes.483 Another retro-
spective analysis showed that delaying necrosectomy beyond 30 
days after initial hospitalization is associated with reduced mor-
tality, increased long-term antibiotic use, and higher incidence of 
Candida species and antibiotic-resistant organisms.275 One retro-
spective study reported a 50% increase in mortality when surgery is 
performed before 4 weeks, while another study extended this dura-
tion to 6 weeks.484,485 In a retrospective series of 131 patients, no 
differences were found between surgical interventions before and 
after 4 weeks in terms of organ failure, mortality, bleeding, fistula, 
and length of stay.280 A prospective study of 223 patients noted 
similar clinical outcomes for surgeries performed before and after 
4 weeks, while another study reported acceptable mortality and 

complication rates for surgeries performed before 3 weeks.287,486,487 
A meta-analysis of 7 clinical studies involving 742 patients with 
infected pancreatic necrosis revealed that patients undergoing 
early surgery had longer hospital stays and higher risks of gastroin-
testinal fistula and perforation, though no differences in mortality 
were observed.283

Question 9.6: What is the most appropriate surgical approach 
strategy in AP? 

Recommendation 9.6:
•	 In acute necrotizing pancreatitis, open surgery should only 

be considered as a treatment method when other treatment 
options have failed or in cases requiring emergency surgery. 
When surgical treatment is necessary, minimally invasive surgical 
options should be prioritized based on the surgeon’s and center’s 
experience. A step-up approach should be preferred in the surgi-
cal strategy (Level of Evidence: 1A, Strength of recommendation: 
Strong consensus (98.7%)).

•	 In centers with a multidisciplinary expert group, surgical treat-
ment should be individualized based on the center’s experience 
(Level of Evidence: 3, Strength of recommendation: Strong con-
sensus (93.9%)).

Comment: Different surgical strategies can be considered in the 
treatment of AP. Traditional open surgery is one of these options 
and can be performed transperitoneally, transgastrically, or retro-
peritoneally. Although studies comparing each method with each 
other exist, there is no strong evidence demonstrating superiority 
among them. In recent years, minimally invasive procedures have 
replaced open surgery. Examples of these include minimal access 
retroperitoneal pancreatic necrosectomy (MARPN), VARD, and lap-
aroscopic abdominal approaches. There is insufficient evidence to 
determine which of these minimally invasive approaches might be 
superior. However, in general, open and minimally invasive methods 
have been compared. According to these comparison results, mor-
tality rates in open surgery were found to be higher than those in 
minimally invasive procedures.488 In a study comparing minimally 
invasive retroperitoneal necrosectomy and open necrosectomy, the 
outcomes of 394 patients were evaluated, and it was concluded that 
the minimally invasive approach provided better treatment success 
rates and clinical outcomes compared to open surgery.489 Another 
comparative study showed that there was a higher mortality rate in 
high-risk patients undergoing open surgery.490

The success of minimally invasive approaches has led to the emer-
gence of the step-up approach concept. This approach, defined as 
the progression of interventional procedures from the least invasive 
to the most invasive in patients with AP, has demonstrated efficacy 
in numerous studies. One of the most significant among these is the 
PANTER RCT.491 The results of this study recommended that inter-
ventions for necrotizing pancreatitis should be performed using the 
step-up approach.

Based on this information, it would be appropriate to prefer mini-
mally invasive approaches over open surgery according to the cen-
ter’s experience. However, in cases where other treatments have 
failed or in emergency surgeries, the value of open surgery is always 
unquestionable. In a multidisciplinary center, it is necessary for inter-
ventional radiologists, gastroenterologists, and surgeons to evaluate 
the patient together using a step-up approach and decide on the 
most suitable treatment.
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CONCLUSION
Acute pancreatitis is an acute inflammatory disease of the pancreas 
that can develop due to various causes. The most common etiologies 
of AP are gallstones and alcohol. The prevalence of these etiologi-
cal factors can vary based on geographic, demographic, and genetic 
factors. Diagnosis is based on the clinical presentation of typical 
abdominal pain, laboratory findings of amylase and/or lipase levels 
more than 3 times the normal value, and supportive findings from 
imaging modalities such as TAUS, CT, or MRI. Patients are consid-
ered to have AP if they meet 2 of these 3 criteria. Transabdominal 
ultrasonography should be the primary imaging method due to its 
widespread use and its ability to provide valuable information for 
both diagnosing AP and evaluating etiological factors (distinguish-
ing biliary from non-biliary causes). Rapid and accurate prediction 
of severe AP is essential to improve patient prognosis. There is no 
sufficient evidence or consensus on a “gold standard” biochemical 
parameter or prognostic score for predicting severe AP. Early fluid 
therapy is crucial in the treatment of AP. There is no sufficient evi-
dence or consensus on the most appropriate analgesic and route of 
administration for pain management in AP. Prophylactic antibiot-
ics are not recommended in AP, including severe pancreatitis and 
the presence of necrosis. However, antibiotics are recommended in 
the presence of infected necrosis and extrapancreatic infections. 
Patients with a BISAP score of 3 or higher at diagnosis, as well as 
those who experience moderate or severe attacks according to the 
revised Atlanta criteria during follow-up, should be promptly referred 
to a tertiary care center.

Pancreatic pseudocysts and necrosis should be managed conser-
vatively unless symptomatic. Endoscopic drainage, due to its less 
invasive nature and high clinical success rates, should be the pre-
ferred approach for symptomatic PPs adjacent to the stomach or 
duodenum and for necrotic drainage. For patients with collections 
not suitable for endoscopic drainage, percutaneous drainage or 
minimally invasive surgery may be preferred. Anticoagulant therapy 
should be administered for isolated splenic vein thrombosis, mesen-
teric vein thrombosis, or portal vein thrombosis during the course of 
AP, provided there are no contraindications and no collateral vessels 
are present. A step-up approach may be recommended for the treat-
ment of DPDS. There is insufficient evidence to suggest that specific 
treatments can reduce the frequency of attacks in RAP. Endoscopy 
plays a complementary role in the evaluation and treatment of RAP 
patients. While debates continue regarding the benefits of ERCP in 
unexplained RAP treatment, endoscopic interventions have been 
found safe and effective in treating various complications arising 
from CP. Managing these patients is challenging and requires a per-
sonalized, multidisciplinary approach. Pancreatic enzyme replace-
ment therapy has been shown to improve symptoms, digestion, and 
overall health in pancreatitis cases. Pancreatic ascites can be treated 
with conservative, endoscopic, or surgical methods. Before making a 
treatment decision, the presence of pancreatic duct disruption and/
or DPDS should be assessed. Rare complications such as pseudo-
aneurysm and DM can develop during the course of AP. Surgery in 
AP is most commonly indicated for treating complications, notably 
infected walled-off necrosis. In this scenario, debridement can be 
performed using endoscopic, percutaneous drainage, or minimally 
invasive surgical methods with a multidisciplinary approach. Open 
surgery is indicated only when these methods fail. Other surgical 
indications in AP include acute compartment syndrome, non-occlu-
sive bowel ischemia and necrosis, enterocutaneous fistula, vascular 

complications, and PP treatment. Cholecystectomy also plays a role 
in preventing recurrent biliary AP.
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