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a b s t r a c t 

Pancreatic fluid collections (PFCs), including pancreatic pseudocysts (PPs) and walled-off pancreatic 

necrosis (WON), are common complications of pancreatitis and pancreatic surgery. Historically, the treat- 

ment of these conditions has relied on surgical and radiological approaches. The treatment of patients 

with PFCs has already focused toward an endoscopy-based approach, and with the development of ded- 

icated lumen-apposing metal stents (LAMS), it has almost totally shifted towards interventional Endo- 

scopic Ultrasound (EUS)-guided procedures. However, there is still limited consensus on several aspects of 

PFCs treatment within the multidisciplinary management. The interventional endoscopy and ultrasound 

(i-EUS) group is an Italian network of clinicians and scientists with special interest in biliopancreatic in- 

terventional endoscopy, especially interventional EUS. This manuscript focuses on the second part of the 

results of a consensus conference organized by i-EUS, with the aim of providing evidence-based guid- 

ance on several intra- and post-procedural aspects of PFCs drainage, such as clinical management and 

follow-up. 

© 2024 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights are reserved, 
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. Background 

The incidence of pancreatic disorders, including acute and 

hronic pancreatitis, and their sequelae is increasing [ 1 , 2 ]. Com- 

lications of acute pancreatitis (AP) are a major cause of bad 

utcomes and increased costs [ 3 ]. The most common local com- 

lications of pancreatitis are pancreatic fluid collections (PFCs), 

efined as either acute peripancreatic fluid collection (APFC), 

ancreatic pseudocysts (PPs), acute necrotic collection (ANC) or 

alled-off pancreatic necrosis (WON) [ 4 ]. The treatment of these 

onditions has been based on surgical and radiological procedures 

or a long time; however, in the past two decades, owing to 

he advent of interventional Endoscopic Ultrasound (EUS)-guided 

rocedures, endoscopy has become the cornerstone for the initial 

reatment of PFCs [ 5 , 6 ]. This rapid paradigm change corresponds 

o the need for clear evidence regarding the indication of such 

rocedures, the standardization of techniques, and the use of 

evices that are rapidly evolving [ 7-9 ]. 

Enforcement of novel approaches in daily practice must be 

erified and standardized. The interventional Endoscopy and 

ltrasound (i-EUS) group was created in 2017 as a community 

f advanced Italian biliopancreatic endoscopists to promote data 

haring, continuous updating and support education initiatives 

n order to optimize procedural outcomes and review execution 

ethods, technical and clinical success, and long-term follow- 

p. Finally, to overcome the lack of guidelines on these topics, 

-EUS has grown into a multidisciplinary stakeholder to organize 

onsensus conferences regarding indications, techniques, clinical 

anagement, and follow-up of patients based on the available 

cientific evidence. The overall objective of this consensus guide- 

ine is to provide evidence-based recommendations for endoscopic 

reatment of PFCs. The second part hereby presented, gathers the 

tatements on intra- and post-procedural aspects of PFCs drainage, 

uch as clinical management and follow-up. 

. Methods 

.1. Organization 

Four working groups (WGs) were created, each composed by 

 experts on managing PFCs and a WG leader. The WGs met on- 

ine and prepared a list of questions and statements based on sys- 

ematic reviews and related evidence tables regarding four main 

spects (Supplementary Material 1). The third and fourth groups 

nalyzed intra- and post-procedural aspects about clinical man- 

gement and early follow-up of patients undergoing endoscopic 

rainage of PFCs (such as specific medication during or after the 

rocedure, type and timing of refeeding). The consequent ques- 

ions and statements were uploaded to a specific app (i-EUS) to 

e read by all experts involved and were eventually presented in 

 plenary session in a face-to-face meeting. All statements with 

ess than 80% agreement were discussed again for possible amend- 

ents and excluded if the agreement level was not reached. Ex- 

luded questions and statements (one) are provided in Supplemen- 

ary Material 2. The questions and statements that reached agree- 

ent were then checked and elaborated by the four WGs leaders. 

n updated literature review was conducted in January 2024; how- 

ver, its content was only employed in the comments and voted 

tatements. The target users of this document were clinicians in- 

olved in the care of patients with PFCs. 

.2. Grading of evidence 

Based on the best available evidence, the four WGs provided 

he following for each clinical question, based on the use of the 
1820
rading of Recommendations Assessment, Development and Eval- 

ation (GRADE) system for grading evidence levels and recommen- 

ation strengths (Supplementary Table 1) [ 10 , 11 ]. 

1. Recommendation: the GRADE strength of recommendation (1 

strong, 2 weak) and the quality of evidence (A high, B mod- 

erate, C low, D very low), together with the rate of agreement 

(Supplementary Table 2) [ 10 , 11 ]. 

In the absence of studies specifically addressing a particular 

question, this had to be stated, and the recommendation was 

based on related studies or expert opinions. 

2. Comments: These remarks could discuss any relevant as- 

pect regarding the recommendation, such as important excep- 

tions/contraindications, availability, lack of evidence, risks, and 

costs. In addition, given the time between the consensus con- 

ference and the publication of the document, any important ad- 

ditional evidence that could not be considered at the time of 

document preparation is presented and discussed in the com- 

ments. Additional details of the methodology are provided in 

Supplementary Material 1. 

. Results 

The topics examined in the second part were presented con- 

ecutively, incorporating 15 questions and 18 related statements 

 Table 1 ). The GRADE strength of recommendation and quality of 

vidence are accordingly provided for each of them, together with 

he rate of agreement. For each recommendation, comments from 

he reviewers and attendees at the meeting are summarized. 

.1. Chapter 1 

uestion 1.1. Should antibiotics always be administered when treat- 

ng patients with DEN for WON? 

tatement 1.1. I-EUS group suggests that prophylactic antibiotics 

hould be administered during DEN for WON. 

Quality of evidence: very low; recommendation: weak; Agree- 

ent 91% 

Comment 

Infected necrosis can occur in up to 70% of patients with 

ecrotizing pancreatitis, leading to a 1.5-fold increase in mortal- 

ty [ 12-14 ]. In 2013, the American Pancreatic Association (APA) 

nd International Association of Pancreatology (IAP) jointly pro- 

uced evidence-based guidelines for the treatment of AP, stating 

hat the prevention of infectious complications does not require 

ntravenous antibiotic prophylaxis [ 14 ]. Overall, despite the high 

ortality due to infectious complications, the impact of prophy- 

actic antibiotics on mortality in patients with severe pancreatitis 

as not been well established, even in RCTs and subsequent meta- 

nalysis [ 15 ] (Supplementary Table 3). In 2022 a randomized, non- 

nferiority, placebo-controlled, and double-blinded clinical trial [ 16 ] 

nvestigated the role of antibiotic prophylaxis in endoscopic trans- 

ural drainage in 62 patients with symptomatic non-infected PFCs, 

oncluding that the effective endoscopic drainage of sterile post- 

nflammatory PFCs requires no preventive or prophylactic use of 

ntibiotics and, in the case of contaminated collections, the success 

f treatment depends on infection control driven by endoscopic 

rainage. However, as the WON content is often infected, in the 

bsence of more definitive data, antibiotic prophylaxis at the time 

f DEN seems prudent. 

uestion 1.2. Is it recommended to obtain a microbiological culture 

f pancreatic necrosis during DEN? 

tatement 1.2. I-EUS group suggests obtaining a microbiological cul- 

ure of pancreatic necrosis in presence of clinical signs of infection. 
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Table 1 

Agreement to the proposed statements (second part). 

Statement Agreement (%) 

Statement # 1.1 

I-EUS group suggests that prophylactic antibiotics should be administered during DEN for WON. 

Quality of evidence: very low; recommendation 

91 

Statement # 1.2 

I-EUS group suggests obtaining a microbiological culture of pancreatic necrosis in presence of clinical signs of infection. 

Quality of evidence: very low; recommendation: weak 

85 

Statement # 1.3 

I-EUS group suggests evaluation by an infectious disease specialist for patients with infected WON. 

Low quality evidence; Recommendation weak 

72 

Statement # 1.4 

In patients with WON, I-EUS suggests the insertion of a naso-cystic tube for additional irrigation, or between DEN sessions. 

Quality of evidence: very low; recommendation: weak 

81 

Statement # 1.5 

I-EUS group suggests that the use of H2O2 during DEN could improve clinical outcomes without increasing the risk of 

adverse events. 

Quality of evidence: low; recommendation: weak 

89 

Statement #1.6 

I-EUS group suggests against routine use of PPI in patients with acute pancreatitis and/or peripancreatic collections unless 

indicated for other clinical reasons 

Quality of evidence: very low; recommendation: weak 

82 

Statement #2.1 

I-EUS recommends offering oral feeding on a hunger basis, if clinically tolerated, in patients with pancreatic fluid collection. 

Quality of evidence: moderate; recommendation: strong 

95 

Statement #2.2a 

I-EUS suggests enteral nutrition in patients with pancreatic collections and inability to be fed orally. 

Quality of evidence: moderate; recommendation: weak 

98 

Statement #2.2b 

I-EUS suggests PN feeding only in cases of intolerance or contraindications to EN in patients with pancreatic fluid collection. 

Quality of evidence: very low; recommendation: weak 

97 

Statement #2.3 

I-EUS suggests starting enteral nutrition within 24–48 h in patients with pancreatic fluid collections and inability to be fed 

orally. 

Quality of evidence: moderate; recommendation: weak 

80 

Statement #2.4 

I-EUS suggests a nasojejunal route for enteral nutrition in patients with pancreatic fluid collection. 

Quality of evidence: very low; recommendation: weak 

89 

Statement #2.5 

I-EUS suggests that either a semi-elemental or polymeric formula might be employed for Enteral Nutrition In patients with 

pancreatic fluid collections. 

Quality of evidence: very low; recommendation: weak 

93 

Statement #2.6 

I-EUS suggests against the routine use of probiotics in patients with acute pancreatitis and pancreatic fluid collection. 

Quality of evidence: low; recommendation: weak 

93 

Statement #2.7 

I-EUS suggests against the routine use of pancreatic enzyme replacement therapy in patients with pancreatic fluid collection 

unless otherwise indicated. 

Quality of evidence: low; recommendation: weak 

93 

Statement #2.8a 

I-EUS suggests oral food intake after endoscopic drainage. Oral feeding may be initiated within the first few days of the 

procedure. 

Quality of evidence: moderate; recommendation: weak 

97 

Statement #2.8b 

I-EUS suggests that in patients undergoing endoscopic necrosectomy who are unable to be fed orally (hemodynamic 

instability, septic parameters, gastric emptying), enteral nutrition is indicated via the nasojejunal route as the preferred 

route. 

Quality of evidence: moderate; recommendation: weak 

100 

Statement #2.8c 

I-EUS recommends parenteral nutrition in patients undergoing necrosectomy who do not tolerate Enteral Nutrition, are 

unable to tolerate targeted nutritional requirements, or have contraindications for Enteral Nutrition. 

Quality of evidence: moderate; recommendation: weak 

92 

Statement #2.9 

I-EUS suggests that patients with a complicated peri-pancreatic collection should be managed with multidisciplinary 

discussion in a center with availability of expertise in pancreatic surgery, pancreatobiliary endoscopy including therapeutic 

ERCP-EUS, interventional radiology, intensive care, infectious disease, and nutrition, or otherwise transferred to a center 

with these characteristics. 

Level of evidence: low; strength of recommendation: weak 

91 

m
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l

a

t
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b

p

o

Quality of evidence: very low; recommendation: weak; Agree- 

ent 85% 

Comment 

Data on the microbial spectrum of infected pancreatic necrosis 

re limited. Only a few studies have addressed this issue in a 

arge, consecutive group of patients treated by a standardized 
1821
lgorithm [ 17-20 ] (Supplementary Table 4). The differentiation be- 

ween sterile and infected PFCs in pancreatitis according to clinical 

ppearance and laboratory parameters remains difficult because 

oth may present with fever, leukocytosis, and severe abdominal 

ain. In the presence of worsening clinical conditions, cultures 

f the pancreatic fluid can be performed by targeted antibiotic 
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herapy. In a multicenter study, colonization of PFCs was found in 

9% of PFC cultures, whereas all but two (13%) concomitant blood 

ultures showed no microbial growth. In addition, in 23 (72%) 

atients with fluid colonization despite empiric antibiotic therapy, 

he treatment required adjustment in 18 patients (78%) according 

o the antibiotic susceptibility profile [ 17 ]. Another study of AP 

atients showed that nearly 50% of the involved patients acquired 

xtremely drug-resistant bacterial infection and emerged as a key 

eason for prolonged hospital and intensive care unit (ICU) stay 

 19 ]. In a retrospective study evaluating 56 consecutive ICU pa- 

ients admitted with infected necrosis, infection was confirmed in 

8 patients (86%) through the identification of bacteria in pancre- 

tic samples [ 18 ]. Despite the lack of evidence and considering the 

railty of these patients, I-EUS suggests obtaining a microbiological 

ulture when PFC drainage is achieved. 

uestion 1.4. Is naso-cystic tube (NCT) placement indicated in pa- 

ients treated with DEN for WON? 

tatement 1.4. In patients with WON, I-EUS suggests the insertion of 

 naso-cystic tube for additional irrigation, or between DEN sessions. 

Quality of evidence: very low; recommendation: weak; Agree- 

ent 81% 

Comment 

Management of peripancreatic collections has gradually intro- 

uced the use of naso-cystic tubes (NCT). The justification is based 

n the dual goals of aspirating the collection contents and injecting 

iquids, H2O2, or antibiotics into the collection to clean it [ 21 , 22 ].

hrough the suction function, it is also possible to obtain fluid that 

an be analyzed by carrying out biochemical dosages and micro- 

iological examinations to define the possible infecting pathogen 

ith the relative antibiogram. According to some authors, the re- 

oval of this material would reduce the possibility of superinfec- 

ion of the collection and would allow for faster dimensional re- 

uction [ 23 ] (Supplementary Table 5). 

Currently, no studies have determined the patient population 

hat would benefit from its use. The use of NCT is left to the dis-

retion of the endoscopist, and in the various published studies, it 

as adopted for several reasons, either in all patients, or in pa- 

ients with collections containing a substantial amount of necrotic 

issue, with fever or signs suggesting an infection of the peripan- 

reatic collection, or, finally, in very large collections. 

One RCT was conducted to compare naso-cystic irrigation with 

ydrogen peroxide (H2O2) versus a bi-flanged metal stent (BMS) in 

he management of WON [ 21 ]. Fifty patients were randomized 1:1, 

nd no differences were observed in technical success, clinical suc- 

ess, requirement for additional procedures, or AEs. In addition, the 

ime to clinical success and the procedure time were longer with 

he use of NCT [ 21 ]. This RCT was a single-center study, without

n attempt to stratify confounding at randomization, with a small 

ample size, and designed on a different outcome measure rather 

han NCT vs. no-NCT. 

uestion 1.5. Does hydrogen peroxide (H2O2) irrigation-assisted di- 

ect endoscopic necrosectomy (DEN) improve the clinical outcome of 

atients affected by WOPN? 

tatement 1.5. I-EUS group suggests that the use of H2O2 during 

EN could improve clinical outcomes without increasing the risk of 

dverse events. 

Quality of evidence: low; recommendation: weak; Agreement 

9% 

Comment 

The rationale for using hydrogen peroxide (H2O2) is based on 

2O2′ s ability to decompose organic tissues, facilitating the re- 

oval of necrotic debris and irritation of the WON wall, which 
1822
eads to the formation of granulation tissue and fibrosis, favoring 

avity obliteration. However, there are issues with its use, most 

otably the possibility of air embolism and vessel erosion within 

ollections. It is typical to use a 3% H2O2 solution that is fur- 

her diluted with saline solution at a ratio ranging from 1:10 to 

:2. The endoscopist has complete discretion over the irrigation 

olume, which can range from 100 to 10 0 0 cc per session. H2O2 

rrigation-assisted DEN may reduce the time and number of DEN 

essions required to achieve WON resolution and clinical success 

 24-26 ]. In this regard, the largest study to date available is a mul-

icenter retrospective comparative study of 204 patients, of whom 

22 were treated with H2O2-assisted DEN (Supplementary Table 

) [ 27 ]. In this study, H2O2 was an independent factor for higher 

linical success rate (Odds Ratio = 3.30; p = 0.003) and earlier res- 

lution (Odds Ratio = 2.27; p < 0.001). A meta-analysis including 

even studies and 186 patients who underwent H2O2 assisted DEN 

eported pooled technical success, clinical success, and cumulative 

ates of overall adverse events of 95.8%, 91.6%, and 19.3%, respec- 

ively. The pooled bleeding rates were 7.9%, stent migration was 

1.3%, 5.4%, 5.7%, and pulmonary adverse event 2.9%, respectively. 

owever, no adverse events attributable to H2O2 were reported. 

he mean number of sessions ranged from two to five [ 28 ]. 

uestion 1.6. Does PPI discontinuation improve necrosis digestion 

nd reduce the number of re-interventions in patients undergoing 

EN for WON? 

tatement 1.6. I-EUS group suggests against routine use of PPI in pa- 

ients with acute pancreatitis and/or peripancreatic collections unless 

ndicated for other clinical reasons. 

Quality of evidence: very low; recommendation: weak; Agree- 

ent 82% 

Comment 

Proton pump inhibitors (PPI) reduce the risk of bleeding and 

astric ulceration. However, acid suppression might accelerate bac- 

erial duodenal overgrowth and subsequent superinfections and 

ight delay the time until solid necrosis dissolves, suggesting that 

PI interruption is required to facilitate digestion of the remain- 

ng necrotic tissue [ 29 ]. A multicenter retrospective study investi- 

ated the effectiveness of PPI therapy in patients receiving DEN for 

ON [ 30 ] in 272 patients (136 on PPI and 136 off PPI during the

nterval of DEN). The PPI and non-PPI groups had similar clinical 

uccess rates (78.7% vs. 77.9%), and the PPI group required a me- 

ian of 4.6 procedures, compared to 3.2 in the non-PPI group ( p < 

.01). The PPI group had a 14.0% resolution after the initial LAMS 

lacement without requiring subsequent procedures compared to 

2.1% in the non-PPI group ( p = 0.14). In contrast, stent occlusion 

ccurred significantly more frequently in the non-PPI group (9.5% 

s. 20.1%, respectively). P = 0.012) occurred more frequently in the 

on-PPI group [ 30 ]. This study has limitations, owing to its retro- 

pective nature, heterogeneity in follow-up, and endoscopic tech- 

ique. Additional studies did not confirm this finding [ 31 ] (Supple- 

entary Table 7). 

.2. Chapter 2 

uestion 2.1. Which feeding route should be preferred for patients 

ith pancreatic fluid collection? 

tatement 2.1. I-EUS recommends offering oral feeding on a hunger 

asis, if clinically tolerated, in patients with pancreatic fluid collection. 

Quality of evidence: moderate; recommendation: strong; Agree- 

ent 95% 

Comment 

Patients with severe AP should be considered at nutritional risk 

ecause of the catabolic nature of the underlying disease, the risk 
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f metabolic sequelae, and the risk of gastric outlet obstruction 

ue to pancreatic collections [ 32 ]. As no studies have specifically 

ddressed the topic of nutrition in patients with pancreatic col- 

ections, the whole body of evidence has been extrapolated from 

tudies regarding “nutrition in patients with moderate and severe 

P” with high levels of evidence, mostly randomized controlled tri- 

ls (RCTs) with a low to moderate risk of bias (Supplementary Ta- 

le 8). Hunger-based refeeding is preferred to conventional refeed- 

ng (mostly based on clinical and biochemical remission) because 

t significantly reduces the length of hospitalization, health costs, 

nd fasting duration [ 33-35 ]. Moreover, even in patients with pre- 

icted severe AP, among those at high risk of complications, oral 

iet has been compared to nil-per-mouth or nasoenteric tube feed- 

ng, showing no differences in the appearance of necrosis, infec- 

ions, systemic inflammatory response syndrome (SIRS), or death 

 36 , 37 ]. 

uestion 2.2. Which feeding route should be used when oral feeding 

s not feasible? 

tatement 2.2a. I-EUS suggests enteral nutrition in patients with 

ancreatic collections and inability to be fed orally. 

Quality of evidence: moderate; recommendation: weak; Agree- 

ent 98% 

tatement 2.2b. I-EUS suggests PN feeding only in cases of intoler- 

nce or contraindications to EN in patients with pancreatic fluid col- 

ection. 

Quality of evidence: very low; recommendation: weak; Agree- 

ent 97% 

Comment 

Several studies have highlighted the benefits of enteral nutri- 

ion (EN) versus parenteral nutrition (PN) in patients with pre- 

icted severe acute pancreatitis (SAP) who cannot be fed orally 

 36 , 38-42 ]. 

EN appears to be preferable because it maintains the integrity 

f the gut mucosa, stimulates bowel motility, prevents bacterial 

vergrowth, and increases splanchnic blood flow [ 43 ]. Several RCTs, 

ystematic reviews, and meta-analyses have clearly demonstrated 

hat EN is safe and well-tolerated in patients with SAP, with sig- 

ificant improvements in several clinical outcome measures such 

s infectious and digestive complications, tracheal aspiration, exac- 

rbation of pain, achievement of energy balance, need for surgery, 

ength of hospital stay, multi-organ failure, and mortality. A re- 

ent meta-analysis of 11 RCTs published by Wu et al. [ 44 ] with

62 patients with SAP focused on efficacy comparisons of EN 

nd PN, showing that EN significantly decreased the relative risk 

RR) of death (RR = 0.43; P = 0.006), infections, and complica- 

ions (RR = 0.53; P = 0.0 0 0), with a lower rate of surgical inter-

ention and shorter mean hospitalization time compared with pa- 

ients who received PN. There was no significant difference in mul- 

iple organ failure (MOF) rates between the EN and PN groups 

RR = 0.63; p = 0.059). EN has also been shown to be crucial in pre-

enting infection of the pancreatic necrotic collection in patients 

ith SAP [ 45-48 ]. A recent RCT that enrolled 107 patients with SAP 

randomly assigned 53 EN vs. 54 PN) [ 48 ] reported a significantly 

igher rate of organ failure in the PN group than in the EN group 

80% vs. 21%). The risk of infection in the pancreatic collection (72% 

s. 23%) and the risk of mortality (43% vs. 11%) were also higher in

he PN group than in the EN group. Only one outdated RCT [ 49 ],

ased on a relatively low number of patients (24 EN vs. 26 PN), 

ent in the opposite direction, showing that in predicted SAP the 

verall early complication rate was higher in the EN group, with 

o differences in gastrointestinal symptoms or abdominal pain. 

Approximately 20% of patients with SAP have complications 

hat can represent absolute or relative contraindications to EN, 
1823
uch as bowel obstruction, prolonged paralytic ileus, and mesen- 

eric ischemia [ 50 ]. Abdominal compartment syndrome, one of the 

ain contraindications for EN, can occur in 45% of patients with 

AP [ 51 ]. In critically ill patients, those at high nutritional risk, or 

everely malnourished, exclusive PN should be initiated as soon as 

ossible when EN is not feasible [ 50 ]. 

uestion 2.3P. What is the optimal timing to start enteral nutri- 

ion in patients with pancreatic fluid collection and inability to be fed 

rally? 

tatement 2.3. I-EUS suggests starting enteral nutrition within 24–

8 h in patients with pancreatic fluid collections and inability to be 

ed orally. 

Quality of evidence: moderate; recommendation: weak; Agree- 

ent 80% 

Comment 

Many studies have been published regarding the appropriate 

iming for starting EN, examining the clinical consequences, and 

olerance of early EN in patients with AP (Supplementary Table 9); 

owever, the definition of the time interval as “early” is not al- 

ays univocal, as it is sometimes defined as within 24 h [ 52-54 ]

r 48 h [ 55-57 ] or 72 h [ 58 ]. Meta-analyses clearly show that early

N, compared with delayed EN, leads to considerable benefits in 

erms of clinical outcomes, such as rate of mortality, organ failure 

r pancreatic related infections, so it should be considered feasi- 

le, safe and well-tolerated. Nevertheless, a potential confounding 

actor could be that in several studies included in meta-analyses, 

ontrol groups were characterized by patients receiving PN [ 52-56 ]. 

n a recent meta-analysis of ten randomized controlled trials [ 55 ] 

ontaining 1051 patients with SAP comparing early EN to late EN 

r total PN, the pooled risk ratios were 0.53 ( p = .003) for mortal-

ty, 0.58 ( p = .0 0 02) for MOF, 0.50 ( p = 0.0 0 08) for operative inter-

ention, 0.75 ( p = 0.009) for systemic infection, 0.42 ( p = 0.0 0 05)

or local septic complications, 0.84 ( p = 0.01) for gastrointesti- 

al symptoms. 0.87 ( p = 0.08) for SIRS, and 1.24 ( p = 0.50) for

ther local complications. No direct prospective comparison can be 

ound in the literature between 24 and 48 h, which could repre- 

ent a significant item in clinical practice. A Multicenter Retrospec- 

ive Study published in 2021 [ 59 ] divided patients with SAP into 3 

roups depending on the starts of enteral nutrition: within 24 h, 

etween 24 and 48 h, and > 48 h. Regarding the primary outcome, 

n-hospital mortality was better with EN within 4 8 h vs. > 4 8 h

adjusted OR = 0.49; p < 0.001); EN initiation between 24 and 48 h 

as significantly associated with a reduced rate of surgical inter- 

ention but did not reduce mortality or fewer pancreatic infections 

han the group with EN initiation within 24 h. Two recent meta- 

nalyses [ 60 , 61 ] have confirmed that immediate EN is associated 

ith a shorter length of hospital stay, relief of feeding intolerance, 

nd lower costs. 

uestion 2.4. Which route should be preferred for enteral nutrition 

n patients with pancreatic collections? 

tatement 2.4. I-EUS suggests a nasojejunal route for enteral nutri- 

ion in patients with pancreatic fluid collection. 

Quality of evidence: very low; recommendation: weak; Agree- 

ent 89% 

Comment 

In the literature, there are RCT and meta-analyses comparing 

he nasojejunal versus nasogastric route for EN in patients with 

AP, suggesting no significant difference in outcomes [ 62-68 ], but 

o data are available for patients with pancreatic collections. Nev- 

rtheless, almost 15% of patients with SAP complain of digestive 

iscomfort, mainly characterized by delayed gastric emptying and 

astric outlet syndrome (GOO) [ 66 ], because pancreatic inflam- 
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ation itself predisposes to gastric stasis and because PFCs may 

ause or worsen gastric compression. A recent retrospective study 

f 60 patients with PFCs [ 69 ] showed that 55% (33/60) developed 

OO in the first 4 weeks and 45% (27/60) developed GOO 4 weeks 

fter onset. Pancreatic necrosis compression and gastric outlet 

astrointestinal edema were the main causes of early onset GOO, 

hereas WON was the leading cause in the late phase. Therefore, 

ven if there is no clear evidence on the preferred route of EN in

his group of patients, we may speculate that in the case of PFCs, 

hich may enhance the risk of GOO, an increase in abdominal 

istension due to gastric feeding may limit tolerance. Postpyloric 

elivery of nutrition through the nasojejunal tube is, therefore, 

uggested (Supplementary Table 10). 

uestion 2.5. Which formula is indicated for enteral feeding in pa- 

ients with pancreatic fluid collections 

tatement 2.5. I-EUS suggests that either a semi-elemental or poly- 

eric formula might be employed for Enteral Nutrition In patients 

ith pancreatic fluid collections 

Quality of evidence: very low; recommendation: weak; Agree- 

ent 93% 

Comment 

Enteral nutrition formulations can be classified broadly as 

emi-elemental, comprising amino acids or oligopeptides, mal- 

odextrins, and medium- and long-chain triglycerides, and poly- 

eric, comprising non-hydrolyzed proteins, maltodextrins, oligo- 

ructosaccharides, and long-chain triglycerides. In AP, the use of 

emi-elemental polymeric formulations presents a number of the- 

retical advantages, as it is believed that semi-elemental formula- 

ions have superior absorption from the intestine, stimulate pan- 

reatic secretions to a lesser degree, and are better tolerated [ 70 ]. 

owever, the major disadvantage of semi-elemental formulations 

s their high cost. Petrov et al. conducted a systematic review 

nd meta-analysis of ten RCTs comprising 428 patients, comparing 

emi-elemental and polymeric formulations indirectly using par- 

nteral nutrition as a reference treatment [ 71 ]. In all patients with 

P, the use of semi-elemental formulation did not result in a sig- 

ificant difference in the risk of infectious complications (RR = 0.48; 

 = 0.482), death (RR = 0 ·63; p = 0.741) and feeding intolerance

RR = 0.62; p = 0.611). 

A more recent meta-analysis that included 15 trials (1376 par- 

icipants) showed no evidence to support a specific enteral formula 

 72 ]. 

Nevertheless, in a pilot randomized study conducted on 30 pa- 

ients affected by SAP, semi-elemental nutrition was associated 

ith decreased weight loss and a shorter length of hospital stay, 

uggesting a possible benefit of a semi-elemental diet in this sub- 

roup of patients (Supplementary Table 11) [ 70 ]. 

uestion 2.6. Should probiotics be administered to patients with 

cute pancreatitis and pancreatic fluid collection? 

tatement 2.6. I-EUS suggests against the routine use of probiotics in 

atients with acute pancreatitis and pancreatic fluid collection. 

Quality of evidence: low; recommendation: weak; Agreement 

3% 

Comment 

Intestinal barrier dysfunction and subsequent bacterial translo- 

ation from the intestinal tract to the bloodstream and necrotic 

issues play a critical role in infection of necrotic tissues [ 73 ]. 

n animal studies, probiotics stabilized the intestinal barrier and 

timulated host cell production of antimicrobial peptides, thus 

inimizing bacterial translocation and preventing infection in AP 

 74 ]. A meta-analysis conducted by Gou et al. [ 75 ] of six RCTs

ncluding 536 patients showed that probiotics did not significantly 
1824
ffect the pancreatic infection rate (RR = 1.19; p = 0.47), total 

nfections (RR = 1.09; p = 0.57), operation rate (RR = 1.42,; p = 0.71),

ength of hospital stay or mortality (RR = 0.72; p = 0.25). Signifi- 

ant heterogeneity was observed in the type, dose, and treatment 

uration of probiotics used in these trials. Another relevant result 

omes from a randomized, double-blind, placebo-controlled trial 

 76 ] which showed that the probiotics group had a significant 

eduction in the length of hospital stay of patients with mild AP 

ompared to the placebo group (5.36 vs 6.02; p < 0.05). Moreover, 

he probiotics group was associated with a shorter time to ab- 

ominal pain relief and time to successful oral feeding ( p < 0.01). 

A recent meta-analysis by Gao et al. (published in 2023, sub- 

equent to the consensus) [ 77 ] confirmed that probiotics do not 

ignificantly affect mortality or the risk of organ failure in patients 

ith SAP. Hence, there are insufficient data to support the routine 

se of probiotics in this context. 

uestion 2.7. Is there any role of pancreatic enzyme replacement 

herapy in patients with pancreatic fluid collection? 

tatement 2.7. I-EUS suggests against the routine use of pancreatic 

nzyme replacement therapy in patients with pancreatic fluid collec- 

ion unless otherwise indicated. 

Quality of evidence: low; recommendation: weak; Agreement 

3% 

Comment 

Pancreatic exocrine insufficiency (PEI) is a significant complica- 

ion associated with pancreatitis. The severity of and recovery PEI 

ppears to depend on the severity of AP, the extent of pancreatic 

arenchymal necrosis, and possibly on AP etiology, especially when 

omparing biliary and alcoholic AP [ 78 ]. A recent meta-analysis 

onducted by Huang et al. observed a prevalence of PEI during ad- 

ission for AP of 65%, more commonly seen with SAP, which per- 

isted during follow-up in 35% of the cases [ 79 ]. 

There were only two RCTs with a total of 78 patients random- 

zed to either pancreatic enzyme supplementation or placebo. The 

tudy conducted by Kahl et al. included 56 patients with mod- 

rate and severe AP, 20 of whom had low fecal elastase levels 

 80 ]. There was no statistically significant difference in the recov- 

ry from PEI between the two treatment groups (pancreatic en- 

yme supplementation vs. placebo; p = 0.641). Although enzyme 

upplementation positively affected the course of the disease and 

he global health status (less weight loss, less flatulence, and im- 

roved quality of life), this did not reach statistical significance. In 

he second small study by Patankar et al., there was no significant 

ifference in the laboratory or clinical outcomes [ 81 ]. 

There is insufficient evidence to support the generalized use of 

ancreatic enzyme replacement therapy in patients with AP; how- 

ver, this should be considered in patients with proven or obvious 

EI. 

uestion 2.8. Which feeding route is preferred in patients with AP 

nd PFC after endoscopic drainage? 

tatement 2.8a. I-EUS suggests oral food intake after endoscopic 

rainage. Oral feeding may be initiated within the first few days of 

he procedure. 

Quality of evidence: moderate; recommendation: weak; Agree- 

ent 97% 

tatement 2.8b. I-EUS suggests that in patients undergoing endo- 

copic necrosectomy who are unable to be fed orally (hemodynamic 

nstability, septic parameters, gastric emptying), enteral nutrition is in- 

icated via the nasojejunal route as the preferred route. 

Quality of evidence: moderate; recommendation: weak; Agree- 

ent 100% 
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tatement 2.8c. I-EUS recommends parenteral nutrition in patients 

ndergoing necrosectomy who do not tolerate Enteral Nutrition, are 

nable to tolerate targeted nutritional requirements, or have con- 

raindications for Enteral Nutrition. 

Quality of evidence: moderate; recommendation: weak; Agree- 

ent 92% 

Comment 

The “step-up” approach has proven benefits over the “open”

pproach for the management of pancreatic collections [ 82 ], and 

ndoscopic techniques have been progressively adopted compared 

ith surgical approaches [ 83 ]. Unfortunately, to date, there have 

een no published studies specifically addressing the topic of nu- 

ritional support in patients with pancreatic collections treated us- 

ng minimally invasive approaches. In a large Dutch trial showing 

he benefits of the endoscopic approach over the surgical step- 

p approach [ 84 ], although no specific nutrition-related data were 

eported, all patients received oral nutrition, if tolerated. EN was 

dministered through a nasojejunal feeding tube in cases of oral 

eeding intolerance, and if EN was contraindicated, the patient re- 

eived PN. 

Moreover, when extrapolating data from studies regarding nu- 

rition in patients with moderate/severe AP who underwent inter- 

entional procedures due to PFCs (21), early (first 24 h) EN was 

ot superior to late ( > 72 h) oral feeding (Supplementary Table 

2). Finally, as previously discussed, PN remains indicated in pa- 

ients with contraindications to EN, those who do not tolerate EN, 

r those who are unable to meet the targeted nutritional require- 

ents with EN (Supplementary Table 13 and Supplementary Table 

4). Definitive data were unavailable. 

uestion 2.9. Should patients with complicated peri–pancreatic 

ollections be managed in centers with specific expertise? 

tatement 2.9. I-EUS suggests that patients with a complicated peri–

ancreatic collection should be managed with multidisciplinary dis- 

ussion in a center with availability of expertise in pancreatic surgery, 

ancreatobiliary endoscopy including therapeutic ERCP-EUS, interven- 

ional radiology, intensive care, infectious disease, and nutrition, or 

therwise transferred to a center with these characteristics. 

Level of evidence: low; strength of recommendation: weak. 

greement: 91% 

Comment 

Patients with complicated PFCs that require invasive treatment 

re at high risk of death and should be referred to centers with 

igh volumes of expertise, as better outcomes have been reported. 

he American Gastroenterology Guidelines (AGA) on the manage- 

ent of patients with pancreatic necrosis have already recom- 

ended such an approach in 2020 [ 85 ]. Since then, it has become

lear that the mortality in AP is lower in hospitals with higher vol- 

mes of disease care [ 86 ] and that there is a specific hospital vol-

me threshold for LAMS placement for the drainage of PFCs, which 

s associated with better outcomes, further supporting the need to 

entralize these patients in expert centers [ 87 ]. 
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