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GRAPHICAL ABSTRACT
This guideline document was prepared by the Stan- improve patient outcomes, and reduce variability in

dards of Practice Committee of the American Society
for Gastrointestinal Endoscopy using the best available
scientific evidence and considering a multitude of vari-
ables including, but not limited to, adverse events, pa-
tients’ values, and cost implications. The purpose of
these guidelines is to provide the best practice recom-
mendations that may help standardize patient care,
practice.
We recognize that clinical decision-making is com-

plex. Guidelines, therefore, are not a substitute for a clini-
cian’s judgment. Such judgements may, at times, seem
contradictory to our guidance because of many factors
that are impossible to fully consider by guideline devel-
opers. Any clinical decisions should be based on the
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clinician’s experience, local expertise, resource availabil-
ity, and patient values and preferences.

This document is not a rule and should not be
construed as establishing a legal standard of care or as
encouraging, advocating for, mandating, or discour-
aging any particular treatment. Our guidelines should
not be used in support of medical complaints, legal pro-
ceedings, and/or litigation, as they were not designed
for this purpose.

This clinical practice guideline from the American Society
for Gastrointestinal Endoscopy provides an evidence-based
approach for strategies to prevent post-ERCP pancreatitis.
This document was developed using the Grading of Recom-
mendations Assessment, Development and Evaluation
framework. The guideline addresses the role of rectal nonste-
roidal anti-inflammatory drugs (NSAIDs), contrast-guided
versus wire-assisted cannulation, prophylactic pancreatic
stents, and aggressive versus moderate hydration in unse-
lected patients, those without risk factors, to decrease the
risk of post-ERCP pancreatitis. Before starting an ERCP, we
recommend rectal NSAIDs in all (unselected and high-risk)
patients. During an ERCP, we suggest wire-assisted cannula-
tion rather than a contrast-guided approach and placement
of prophylactic pancreatic stents in high-risk patients. In
the periprocedure period and after ERCP, we suggest aggres-
sive hydration in unselected patients.

ERCP enables minimally invasive treatment of a wide
range of pancreaticobiliary conditions with substantially
lower morbidity than traditional operative approaches.1-3

The most feared adverse event (AE) of ERCP is post-
ERCP pancreatitis (PEP), which occurs in approximately
8% of average-risk and 15% of high-risk procedures and
is the most frequent serious AE of GI endoscopy.4

Although typically mild, PEP is associated with mortality
in 1 in 500 patients and an annual nationwide cost of
several hundred million dollars.4 Investigators have aimed
to attenuate this risk.

PEP results from mechanical, thermal, and/or chemical
trauma to the pancreatic duct (PD) and papilla. Obstruc-
tion because of edema results in intrapancreatic activation
of digestive enzymes and injury to the gland.5,6 The conse-
quent inflammatory cascade mediated by cytokines and
chemokines including prostaglandins results in intense
inflammation.7 Local injury is exacerbated by regional
pancreatic hypoperfusion8,9 and intravascular hypovolemia
because of capillary leak and resulting in systemic AEs
including organ failure associated with severe PEP.10,11

Historically, trials of prophylactic agents including corti-
costeroids, octreotide, and protease inhibitors showed
early promise but ultimately disappointing results in larger
controlled trials.12,13 More recently, several strategies have
been shown to offer more consistent benefits. These inter-
ventions aimed to alleviate mechanical obstruction result-
ing from papillary trauma (ie, pancreatic stents), inhibit
the pancreatitis-related inflammatory cascade (ie, nonste-
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roidal anti-inflammatory drugs [NSAIDs]), and prevent
regional and systemic hypoperfusion that may contribute
to injury (ie, aggressive hydration). Despite the proven
benefits of these interventions, their use in routine prac-
tice in North America remains suboptimal for a variety of
reasons.14-16 Although we have provided previous recom-
mendations on strategies to minimize overall risk of
ERCP, this is the first American Society for Gastrointestinal
Endoscopy (ASGE) guideline dedicated to providing
evidence-based guidance to mitigate the risk of PEP.17

METHODS

This document was prepared by the Standards of Practice
Committee of the ASGE and was conceptualized and con-
ducted according to the Grading of Recommendations
Assessment, Development and Evaluation (GRADE). The
GRADE panel developed recommendations based on cer-
tainty in the evidence and the overall balance of benefit and
harm, patient values and preferences, cost-effectiveness,
and resource utilization.18,19 Consensus among the panel
members was used to determine the wording of the recom-
mendation and, in particular, the direction and strength.
Using the GRADE approach, we categorized the recommen-
dations as strong or conditional; “recommend” was used for
strong recommendations and “suggest” for conditional rec-
ommendations. Further details of the methodology used
for this guideline are presented separately, including system-
atic reviews, evidence profile, and results from all meta-
analyses.20

These guidelines addressed the following clinical ques-
tions using the GRADE format:

1. In unselected patients undergoing ERCP, should
rectal NSAIDs be given to prevent PEP?

2. In high-risk patients undergoing ERCP, should rectal
NSAIDs be given to prevent PEP?

3. In unselected patients undergoing ERCP, is wire-
guided cannulation preferred to contrast-guided can-
nulation to minimize PEP?

4. In high-risk patients undergoing ERCP, should pancre-
atic stents be placed to prevent PEP?

5. InunselectedpatientsundergoingERCP, should aggres-
sive periprocedural and postprocedural intravenous
hydration be given to prevent PEP?

Relevant clinical outcomes included PEP, moderately
severe/severe PEP, and AEs.

RESULTS AND SUMMARY OF
RECOMMENDATIONS

Details of our literature search, data analyses, pooled-
effect estimates, evidence profiles, forest plots, and panel
deliberation for each outcome can be found in the meth-
odology and technical review document. A summary of
our final recommendations is listed in Table 1.
www.giejournal.org
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TABLE 1. Summary of recommendations

Timing GRADE recommendation General concepts

Preprocedure Among unselected patients undergoing ERCP, the ASGE recommends
preprocedural rectal NSAIDs to prevent PEP (Strong recommendation/

Moderate quality of evidence).

� Avoid in patients with recent peptic ulcer disease
or renal insufficiency

� Can be administered >30 min before or during the
procedure

� Use indomethacin 100 mg in adults

For high-risk patients undergoing ERCP, the ASGE recommends preprocedural
rectal NSAIDs should be given to prevent PEP (Strong recommendation/

Moderate quality of evidence)

� Avoid in patients with recent peptic ulcer disease
or renal insufficiency

� Can be administered >30 min before or during the
procedure

Intraprocedure In unselected patients undergoing ERCP, the ASGE suggests wire-guided
cannulation over contrast-guided cannulation to minimize the risk of PEP

(Conditional recommendation/Moderate quality of evidence).

� Cannulate then advance wire
� Endoscopist, or experienced operator, to perform

wire manipulation
� Avoid forceful or repeated wire advancement into

the pancreatic duct

In high-risk patients undergoing ERCP, the ASGE recommends that pancreatic
stents be used to prevent PEP in high-risk patients in which the pancreatic duct
has been repeatedly or deeply accessed (Strong recommendation/Moderate
quality of evidence) and suggests it for high-risk patients as long as pancreatic
duct access can be easily achievable (Conditional recommendation/Moderate

quality of evidence).

� Use 3F-5F stent (preferably 5F) without internal
flange 3-7 cm in length

� If wire cannot pass beyond the head, a short stent
(2-3 cm) may be used

� Get an abdominal x-ray to assess spontaneous stent
migration

� Remove in 2-4 weeks if needed

Postprocedure In unselected patients undergoing ERCP, the ASGE suggests aggressive
periprocedural and postprocedural intravenous hydration to prevent PEP
pancreatitis (Conditional recommendation/Moderate quality of evidence).

� Can be initiated preprocedure or intraprocedure
� Avoid in patients with history of congestive heart

failure, renal insufficiency, or advanced liver disease
� Use lactate Ringer’s solution
� Periprocedural bolus of 20 mL/kg followed by 3 mL/

kg/h for 8 h
� May be more feasible for inpatients

GRADE, Grading of Recommendations Assessment, Development and Evaluation; ASGE, American Society for Gastrointestinal Endoscopy; NSAID, nonsteroidal anti-inflammatory
drug; PEP, post-ERCP pancreatitis.

ASGE guideline on PEP prevention strategies
Question 1: In unselected patients undergoing
ERCP, should rectal NSAIDs be given to prevent
PEP?

Recommendation 1: Among unselected patients
undergoing ERCP, the ASGE recommends periproce-
dural rectal NSAIDs should be given to prevent PEP
(Strong recommendation/Moderate quality of evi-
dence).
Summary of evidence. We performed a systematic re-
view and meta-analysis and identified 18 randomized
controlled trials (RCTs) of rectal NSAIDs to prevent PEP
in a total of 4817 unselected (ie, with and without risk fac-
tors) patients. Outcomes of interest included development
of PEP, moderately severe or severe PEP, and the AEs of
renal failure and GI hemorrhage (ie, postsphincterotomy
bleeding).

Unselected patients were defined as all patients who
presented for ERCP without selection based on risk factors.
Among all patients, rectal NSAIDs were associated with a
significant reduction in the odds of PEP (odds ratio [OR],
.49; 95% confidence interval [CI], .37-.65; I2 Z 38.6%).
This means that using rectal NSAIDs is associated with a
www.giejournal.org
50% reduction in the risk of PEP. There was a trend toward
a reduction of moderately severe and/or severe pancreatitis
(OR, .47; 95% CI, .21-1.06; I2 Z 38.6%), but this did not
reach statistical significance. There was no difference in
postsphincterotomy bleeding (OR, 1.68; 95% CI, .50-5.68;
I2 Z 39%), whereas renal failure did not develop in any pa-
tient. Most excluded patients had active peptic ulcer dis-
ease, ongoing NSAID use, and renal insufficiency (ie,
creatinine level >1.4 mg/dL).

A recent study reported that rectal NSAIDs are cost-
effective in unselected patients with an incremental cost-
effectiveness ratio/quality-adjusted life year (ICER/QALY)
of $33,812.21 The panel also noted that the overall cost
of rectal NSAIDs is small, and the medication is readily
available in most settings.

The panel raised concerns about recent extreme in-
creases in the price of rectal NSAIDs, especially in the
United States.22 Over-the-counter formulations of NSAIDs
are inexpensive. However, when given in hospital settings,
prices seem to be multiplied. Furthermore, the wholesale
acquisition cost of rectal indomethacin increased from $2
to $340 between 2005 and 2019.22 Nevertheless, modeling
suggests that rectal indomethacin will remain cost-effective
Volume 97, No. 2 : 2023 GASTROINTESTINAL ENDOSCOPY 155
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up to a price of $1134 per suppository.21 Other NSAIDs,
which are not available as rectal preparations on the mar-
ket, may be formulated from oral medications by com-
pounding pharmacies at substantially lower cost.

A limitation of the data is that the inclusion criteria and
study populations were heterogeneous. Unselected pa-
tients included mixed high-, medium-, and low-risk pa-
tients, and results were not stratified. Although the
studies did not select for PEP risk factors, most excluded
patients with very-low-risk indications such as biliary stent ex-
change.Of note, these very-low-risk patientswere included in
the trial by Levenick et al,23 which did not demonstrate a pro-
tective effect for rectal NSAIDs. Hence, the available literature
does not inform the clinical and cost-to-benefit impact of
rectal NSAIDS for low-risk patients.

Timing of rectal NSAID administration ranged from 90
minutes before the procedure to the time of arrival in
the recovery room.24 In all but 3 studies they were given
before ERCP. We compared efficacy among patients who
received the dose �30 minutes before with those who
received the medication closer to or during the procedure
and did not identify a difference.

Although ketoprofen and naproxen suppositories have
been studied for PEP prevention, the great preponderance
of data focuses on rectal indomethacin and diclofenac. Both
rectal indomethacin anddiclofenacwere found tobeeffective
in subgroup analyses. The standard dose for rectal indometh-
acin anddiclofenac is 100mg. Inpediatric patients, theNSAID
dose is to be determined by the pediatrician.

Clinical trials excluded patients with peptic ulcer disease
and renal insufficiency; therefore, based on the currently
available data, such patients may not be good candidates
for NSAIDs. In addition, patients with known aspirin or
other nonsteroidal allergies should not receive rectal
NSAIDs.

In summary, given the significant reduction in PEP, cost-
effectiveness, and minimal AEs, the panel made a strong
recommendation for use of rectal NSAIDs in unselected
patients undergoing ERCP. The overall quality of the evi-
dence was moderate.
Question 2: In high-risk patients undergoing
ERCP, should rectal NSAIDs be given to prevent
PEP?

Recommendation 2: For high-risk patients under-
going ERCP, the ASGE recommends periprocedural
rectal NSAIDs should be given to prevent PEP
(Strong recommendation/moderate quality of evi-
dence).
Summary of evidence. To address this question, we
performed a systematic review and meta-analysis of ran-
domized trials and identified 10 eligible studies with
1008 patients in populations defined by the authors of
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the RCTs as high risk for PEP. The high-risk status was
based on baseline features or technical challenges during
ERCP. Outcomes of interest included overall risk of PEP,
risk of moderately severe or severe PEP (consensus or
revised Atlanta classification), renal failure, and GI bleeding
(ie, postsphincterotomy bleeding).

For the outcome of overall risk of PEP, the OR was .49
(95% CI, .30-.83; I2 Z 56.6%) with prophylactic NSAIDs
compared with placebo. This means that using rectal
NSAIDs is associated with a 50% reduction in the risk of
PEP in high-risk patients. There was a trend toward lower
risk of moderately severe or severe pancreatitis; however,
this did not reach statistical significance (OR, .53; 95%
CI, .27-1.05; I2 Z 11.8%). There was no difference in renal
failure (OR, .63; 95% CI, .12-3.29; I2 Z 0) or bleeding (OR,
.82; 95% CI, .40-1.65; I2 Z 0) with NSAID use. A recent
cost-effectiveness analysis revealed that rectal NSAIDS are
cost-effective in high-risk patients.21

In several studies a significant proportion of patients also
received a pancreatic stent to prevent PEP.25,26 Thus far, tri-
als to compare whether NSAIDs alone versus NSAIDs com-
bined with pancreatic stents are optimal to prevent PEP in
high-risk patients have been underpowered, although a
large ongoing multicenter RCT aims to address this ques-
tion.27-29

Additionally, the definition of high-risk conditions con-
tinues to evolve as clinical practice patterns change.
Sphincter of Oddi dysfunction was the predominant indica-
tion in several larger trials of NSAIDs that demonstrated
benefit.22,30 Female gender, age <40 years, and normal bili-
rubin are predictors of PEP, but with increasing recognition
that sphincter of Oddi dysfunction is a suboptimal indica-
tion for ERCP, their importance when associated with
other pathologies is less clear.31-33 Difficult, prolonged,
and/or traumatic cannulation, particularly if the PD is
repeatedly injected or deeply accessed with a guidewire,
is a leading risk factor for PEP.34 Several new techniques
and tools such as fully covered self-expanding metal stents
have been associated with PEP and will need to be further
evaluated in high-quality prospective studies.35 Over time,
the definition of “high risk” will need to be better defined.

Given the evidence of efficacy to prevent PEP, increased
cost-effectiveness, and minimal AEs, the panel strongly rec-
ommended prophylactic rectal NSAIDs in high-risk pa-
tients. The overall quality of the evidence was moderate.

Question 3: In unselected patients undergoing
ERCP, is wire-guided cannulation preferred to
contrast-guided cannulation to minimize PEP?

Recommendation 3: In unselected patients under-
going ERCP, the ASGE suggests wire-guided cannula-
tion over contrast-guided cannulation to minimize the
risk of PEP (Conditional recommendation/Moderate
quality of evidence).
www.giejournal.org
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Summary of evidence. To address the question, we
used a Cochrane meta-analysis that was updated by Tse
et al

36
in parallel with the development of this guideline.

Outcomes of interest included PEP, moderate PEP, and se-
vere PEP as well as bleeding and perforation.

Based on 15 randomized trials reporting on 4426 pa-
tients, guidewire-assisted access reduced PEP (relative
risk [RR], .50; 95% CI, .31-0.72; I2 Z 36%) relative to
contrast-assisted access with no difference in AEs of
postsphincterotomy bleeding or perforation. There was
no difference in moderate (RR, .76; 95% CI, .38-1.52;
I2 Z 0) or severe (RR, .69; 95% CI, .27-1.81; I2 Z 0) PEP.

In 7 of 15 studies, pancreatic stents were used to pre-
vent PEP at the endoscopist’s discretion. PD stents were
not permitted in 4 studies. Subgroup analysis revealed
that guidewire-assisted approaches reduced PEP among tri-
als that did not permit use of PD stents (RR, .24; 95% CI,
.13-0.47; I2 Z 0) but not for trials that allowed PD stent
use (RR, .78; 95% CI, .42-1.18; I2 Z 25). This would suggest
that the cannulation technique may not be as relevant if a
PD stent is placed. However, by the time an endoscopist
has decided to place a PD stent, they have already achieved
PD cannulation. Therefore, guidewire-assisted cannulation
may still be preferable at the onset of the procedure.

In 5 trials, the guidewire was passed through a sphinc-
terotome already positioned in a duct to confirm whether
it was biliary or pancreatic.37-41 The use of the guidewire
minimized the need to inject contrast to confirm catheter
location. In our subanalysis, this significantly reduced PEP
relative to contrast-assisted approaches (RR, .29; 95% CI,
.18-.49; I2 Z 0). In 6 trials, the guidewire was first passed
into the duct followed by the sphincterotome.42-47 This
approach uses the guidewire to help negotiate access
into the duct of interest. In a subanalysis this approach
did not reduce the risk of PEP relative to contrast-
facilitated access (RR, .66; 95% CI, .39-1.13; I2 Z 43%).
Therefore, our data would suggest that guidewire-
assisted cannulation is best performed by using the guide-
wire to confirm location once the cannulatome has been
properly positioned inside a duct.34,48,49 Nevertheless,
“positioned in the duct” may be interpreted and explained
by endoscopists to refer to the papilla or ampulla rather
than the common bile duct or PD. Head-to-head trials
that explicitly define and compare these techniques are
needed to substantiate these findings.

Cost-effectiveness studies comparing wire- versus
contrast-assisted cannulation for PEP prevention are lack-
ing. However, the panel noted that neither technique in-
curs additional costs, because a guidewire and cannula or
sphincterotome are used in most ERCPs. The overall qual-
ity of the evidence was moderate.

Despite the evidence cited above, the panel elected to
make a conditional, rather than strong, recommendation
for this intervention because of several factors:

1. The above-mentioned variation in the definition of
guidewire-assessed cannulation.
www.giejournal.org
2. The potential for PD injury, including side-branch
perforation, if a guidewire is forcefully or repeatedly
introduced into the PD.

During guidewire-associated cannulation, an experi-
enced operator should advance the guidewire into the
duct, because skillful manipulation and interpretation of
tactile feedback can be critical to avoid guidewire-
induced injuries.50

Question 4: In high-risk patients undergoing
ERCP, should pancreatic stents be placed to
prevent PEP?

Recommendation 4a: In patients undergoing
ERCP with repeated or deep PD access or performance
of ampullectomy, the ASGE recommends PD stents to
reduce the risk of PEP (Strong recommendation/Moder-
ate Quality of evidence).

Recommendation 4b: Otherwise, in high-risk
groups, including patients with difficult cannulation,
history of PEP, or precut sphincterotomy without fistu-
lotomy technique, the ASGE suggests PD stent place-
ment as long as PD access can be easily achieved
(Conditional recommendation/Moderate quality of ev-
idence).
Summary of evidence. We performed a systematic re-
view and meta-analysis to assess the benefit of PD stents to
prevent PEP in high-risk patients. These populations were
classified by the authors of the studies as high risk based
on their baseline characteristics and events that occurred
during ERCP. The outcomes of interest included the risk
of PEP, moderate and severe PEP, and the AEs of bleeding,
perforation, and infection.

We included 17 RCTs with a total of 1595 patients. On
meta-analysis, PD stents significantly reduced overall PEP
in high-risk patients (OR, .35; 95% CI, .26-.46; I2 Z
14.6%). This means that PD stent placement reduced the
risk of any PEP by 65% compared with no PD stents. Unlike
other interventions, PD stent placement was also associ-
ated with reduced occurrence of both moderate (OR,
.38; 95% CI, .23-.63; I2 Z 0) and severe (OR, .20; 95%
CI, .06-.65; I2 Z 0) PEP. Overall, 1% of patients (13/1303)
randomized to no stent developed severe PEP versus
none of the 1292 assigned to prophylactic pancreatic stent.

The protective effect remained significant in subanaly-
ses excluding populations with a high proportion of
sphincter of Oddi dysfunction (OR, .37; 95% CI, .27-.49;
I2 Z 12.6). Pancreatic stents also reduced PEP whether
placed as a final additional step of ERCP (OR, .41; 95%
CI, .25-.67; I2 Z 19.2%) or used only after the PD had
already been inadvertently or intentionally accessed with
the guidewire (OR, .31; 95% CI, .18-.53; I2 Z 0). There
was no difference in incidence of bleeding (OR, .94; 95%
CI, .35-2.51; I2 Z 31%), infection (OR, .61; 95% CI,
.20-1.92; I2 Z 0%), or perforation (OR, 1.30; 95% CI,
Volume 97, No. 2 : 2023 GASTROINTESTINAL ENDOSCOPY 157
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.05-33.3; I2 Z 56.7%). Prophylactic pancreatic stent place-
ment was successful in 97% of procedures (95% CI, 94-
100; I2 Z 74.9%) in which it was attempted.

Several studies have shown that PD stents are cost-
effective in high-risk populations with an ICER/QALY
ranging from $9316 to 11,766.21,51 Overall, the quality of
the evidence was moderate. Based on the evidence
above, we concluded that the benefit of prophylactic
pancreatic stents in high-risk patients outweighs the risk
and cost.

A major concern regarding PD stent placement is the
lack of clarity regarding whether prophylactic pancreatic
stents should be placed regardless of whether the PD
has previously been accessed. In some studies, a prophy-
lactic stent was placed as an additional step at the end of
the ERCP, whereas in other trials patients were only ran-
domized to stent versus no stent if the PD had already
been intentionally or inadvertently accessed with the
guidewire. Many panelists expressed concerns about
seeking out the PD for cannulation in high-risk patients un-
less the PD was already accessed, because this could in-
crease the risk of PEP. By the same reasoning, PD stents
were believed to be increasingly advisable in scenarios
where the PD had been repeatedly and deeply accessed
during the procedure.

The panel also recognized that the contemporary defini-
tion of high risk for PEP is different from definitions used
in early trials of pancreatic stents, and, indeed, this defini-
tion continues to evolve. The benefit of prophylactic
pancreatic stents in pediatric patients is also unclear and
needs to be prospectively studied.52

Most trials in our systematic review used short 5F stents,
and a prior network meta-analysis favored this diameter
over longer 3F stents.53 In situations in which the guide-
wire cannot be passed beyond the head, the panel believed
that a short stent was favored to minimize injury. Neverthe-
less, they recognized that premature PD stent migration in-
creases the risk of PEP.54 Follow-up imaging is necessary to
ensure spontaneous PD stent migration has not occurred
and to plan endoscopy with stent removal if the stent is
visualized on imaging. A number of panel members noted
that imaging can be skipped if a subsequent ERCP is
planned for bile duct stent removal or ampullectomy
follow-up within a relatively short period of weeks.

A final concern was the declining use of prophylactic
pancreatic stents; currently, they are used in <10% of
high-risk patients.15 It is possible that this may reflect
concern for technical failure or cost, although this is not
valid based on the 97% technical success rate seen in
this systematic review and cost-effectiveness analysis. Alter-
natively, it may reflect uncertainty about incremental effi-
cacy when rectal NSAIDs are used. Nevertheless, this
systematic review demonstrates strong evidence for reduc-
tion of mild, moderate, and severe pancreatitis with
pancreatic stent use in high-risk patients in the absence
of NSAID use. Despite increased use of rectal NSAIDs,
158 GASTROINTESTINAL ENDOSCOPY Volume 97, No. 2 : 2023
the rate of PEP has not decreased, and hospitalization
and overall mortality for PEP appear to have increased.15,16

The increase in prophylactic NSAID use approximates the
decrease in prophylactic stent use with a significant group
of patients undergoing high-risk procedures still unpro-
tected by either intervention.15,16 Evidence underscores
the need for an increase in the real-world use of rectal
NSAIDs and/or pancreatic stents in appropriately skilled
hands.

Question 5: In unselected patients undergoing
ERCP, should aggressive periprocedural and
postprocedural intravenous hydration be given
to prevent PEP?

Recommendation 5: In unselected patients under-
going ERCP, the ASGE suggests aggressive periproce-
dural and postprocedural intravenous hydration to
prevent PEP (Conditional recommendation/Moderate
quality of evidence).
Summary of evidence. A systematic review and meta-
analysis was performed to inform the question of whether
aggressive hydration prevents PEP in unselected patients.
Outcomes included risk of PEP, moderately severe and/or
severe PEP, and AEs including fluid overload. Aggressive
hydration was defined by most studies as a periprocedural
bolus of 20 mL/kg followed by 3 mL/kg/h for 8 hours post-
procedure. Lactated Ringer’s (LR) solution was used in
most studies, whereas normal saline solution and LR solu-
tion were used in 1 study.55

We identified 12RCTs that addressed the use of aggressive
hydration to prevent PEP, which included a total of 3524 pa-
tients. On meta-analysis, aggressive hydration reduced the
risk of pancreatitis (OR, .47; 95% CI, .34-.66; I2 Z 26.3%)
compared with moderate hydration. There was a trend to-
ward reduction of moderately severe and severe pancreatitis
(OR, .60; 95% CI, .34-1.08; I2 Z 9.0), but this did not achieve
statistical significance. There was no difference in volume
overload in subjects receiving aggressive hydration versus
control subjects (OR, 1.14; 95% CI, .49-2.67; I2 Z 0%).

A sensitivity analysis that excluded studies that had pa-
tients co-managed with rectal NSAIDS and studies that
used an infusion protocol different from the 8-hour proto-
col first proposed by Buxbaum et al56 did not materially
alter outcomes. A recent cost-effectiveness analysis sug-
gested that aggressive hydration is cost-effective in high-
risk patients (ICER/QALY of $28,002) but not in unselected
patients (ICER/QALY of $139,004), reflecting the model
assumption that aggressive hydration requires an addi-
tional 24-hour inpatient hospital stay.21 In regard to equity,
aggressive hydration is available in international settings
where rectal NSAIDs and pancreatic stents may not be.
Additionally, the recently completed FLUYT trial did not
show reduced PEP when aggressive hydration was added
to NSAIDs but did show a trend toward less severe PEP.57
www.giejournal.org
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Given the balance of benefits versus harms, the panel
suggested aggressive hydration is in order to prevent
PEP. LR solution should be used in these patients because
most data are based on LR solution and data suggest that
LR solution is superior to normal saline solution in treat-
ment of pancreatitis.58,59 A 20-mL/kg bolus should be
give followed by an initial rate of infusion of 3 mL/kg.
This intervention is optimal among inpatients who are
already staying in-house and would not require observation
in the endoscopy unit for 8 hours, which is less practical
for most outpatient endoscopy centers given the restraints
on postoperative space and staff. For outpatients, a more
cost-effective and feasible approach may be to administer
more fluid over a shorter 2- to 3-hour period as used in
the trial by Brown et al.60 Nevertheless, shorter hydration
protocols have not been adequately studied or shown to
have benefit. Although widely available, it is unclear
whether aggressive fluids are cost-effective and what their
role should be among patients already receiving rectal
NSAIDs.57 Given these considerations, the panel qualified
the recommendation as conditional.
FUTURE DIRECTIONS

Our systematic literature reviews highlighted several
areas in need of more data to inform PEP prevention.
Future studies should address the following:
1. Role of single-dose NSAIDs in a more generalized pop-

ulation. Trials of rectal NSAIDs to prevent PEP in high-
risk and unselected patients excluded those with a his-
tory of peptic ulcer disease, ongoing NSAID use, prior
acute or chronic pancreatitis, and renal insufficiency.
Studies to define the safety of a single NSAID dose in
these patients are needed as well as the specific impact
in low-risk patients.

2. Mechanisms of NSAIDs to prevent PEP. Although rectal
NSAIDs reduce PEP, administration through oral, intra-
venous, and other routes does not provide consistent
benefit.61,62 Basic and translational studies to better un-
derstand the means of action of NSAIDs in pancreatitis
prevention could be used to optimize their formulation
and dosage.

3. Specific techniques of wire-assisted cannulation.
Although wire-guided access reduces PEP, comparative
trials of the 2 specific guidewire-assisted approaches,
guidewire advanced ahead of the sphincterotome to
facilitate entry versus guidewire placement only after a
sphincterotome is advanced to confirm position in the
duct of interest, are needed to define optimal tech-
nique. Future studies will need to explicitly define
technical methodology, given variations in how access
is interpreted and performed among practitioners.

4. Timing and indications for prophylactic PD stent
placement. There is debate whether to use PD stents
in high-risk patients, in whom guidewire access to the
www.giejournal.org
PD is otherwise not necessary, versus only when the
PD has already been inadvertently or intentionally ac-
cessed with the guidewire.63 Studies are needed to
more explicitly define the best scenarios for PD stent
use.

5. Shorter, high-feasibility protocols for aggressive hydra-
tion. Although most studies use 8- to 24-hour infusion
protocols for aggressive hydration, this may not be
feasible, particularly for outpatients.21 Further studies
on more abbreviated protocols are needed to define
safety and efficacy.60

6. Role of combination therapy to prevent PEP. Studies to
define whether combinations of preventative measures
perform better than single interventions are needed.
Two small trials comparing NSAIDs alone versus NSAIDs
with PD stent were not adequately powered to draw
conclusions.27,29 A large ongoing trial aims to inform
whether stent and indomethacin performs differently
from indomethacin alone.28 The FLUYT trial did not
show reduced PEP for aggressive hydration combined
with NSAIDs versus NSAIDs alone, although there was
a trend toward less severe PEP.57 Trials of combination
agents may need to be robust to demonstrate the incre-
mental benefit of additional agents used for treatments
with demonstrated efficacy.

7. Standardized definitions of high-, intermediate-, and
low-risk populations for PEP. Consensus definitions of
the risk for PEP based on patient and procedural charac-
teristics will facilitate research and clinical use of preven-
tative measures. In addition to high risk, low-risk
procedures need to be defined. An “unselected” popu-
lation that includes patients undergoing scheduled stent
exchange23 is substantially lower risk than a population
in which patients have a native papillas.64 Additionally,
from the outset it will be vital to recognize that these
definitions will need to be refined as new research
and technology impacts clinical practice patterns.33

8. Accurate personalized PEP risk. Development of a
robust PEP calculator informed by gathering high-
quality data on granular preprocedural and periproce-
dural parameters is needed. Input of the specific values
on a per-patient basis would yield nuanced risk assess-
ment and better inform decisions on interventions.
SUMMARY AND CONCLUSIONS

This ASGE guideline used the best available evidence to
make recommendations for PEP prevention. Several mea-
sures can be done preprocedure, intraprocedure, and
postprocedure to reduce the risk of PEP. Pre- or intrapro-
cedure rectal NSAIDs reduce PEP in unselected patients
and those at high risk. Intraprocedure, wire-guided cannu-
lation decreases PEP compared with contrast-assisted can-
nulation, and in high-risk patients, the use of prophylactic
Volume 97, No. 2 : 2023 GASTROINTESTINAL ENDOSCOPY 159
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pancreatic stents reduces overall PEP as well as moderate
and severe PEP. Postprocedure, aggressive hydration re-
duces PEP in unselected patients undergoing ERCP.
GUIDELINE UPDATE

ASGE guidelines are reviewed for updates approxi-
mately every 5 years or in the event that new data may in-
fluence a recommendation. Updates follow the same ASGE
guideline development process.
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