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Abstract
Acute pancreatitis is the most common serious complication of endoscopic retrograde
cholangiopancreatography (ERCP) resulting in significant morbidity and occasional mortality. Post-ERCP
pancreatitis (PEP) has been recognized since ERCP was first performed, and many studies have shown a
consistent risk that must be balanced against the many benefits of this procedure. This review will discuss
the pathogenesis, epidemiology, potential risk factors, and clinical presentation of PEP. Moreover, it will
discuss in detail the most recent updates of PEP prevention and management.
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Introduction And Background
Since the introduction of endoscopic retrograde cholangiopancreatography (ERCP) in 1968, it has been
used as a diagnostic and therapeutic procedure for multiple biliary and pancreatic diseases. Acute
pancreatitis is the most common serious complication of ERCP resulting in significant morbidity and
occasional mortality and accounting for more than $200 million of health expenditure annually [1]. Post-
ERCP pancreatitis (PEP) has been recognized since ERCP was first performed, and numerous studies
over the ensuing decades have shown a consistent risk that must be balanced against the many benefits of
the procedure. This review will describe the pathogenesis, epidemiology, risk factors, clinical presentation,
diagnosis, treatment, and prevention of PEP as it is known today.

Review
Definition and pathogenesis
PEP was originally defined as a clinical syndrome of abdominal pain and elevated serum amylase, at least
three times the upper level of normal, which occurs more than one week after ERCP for any reason [1-3].
Freeman et al. proposed using lipase as a possible alternative to amylase and defining clinical pancreatitis
as a new or worsened abdominal pain [4]. According to the Atlanta classification of acute pancreatitis, which
was updated in 2012, the diagnosis of PEP requires two of the following criteria: abdominal pain, serum
lipase or amylase at least three times greater than the upper level of normal, and characteristic findings of
acute pancreatitis on computed tomography (CT), magnetic resonance imaging (MRI), or transabdominal
ultrasonography [3,5].

There are two major mechanisms by which ERCP can cause injury and subsequent pancreatic
inflammation: mechanical damage to the pancreatic duct or hydrostatic insult from contrast [6-9]. Many
ERCP procedures require prolonged or repeated instrumentation of the pancreatic duct, which can result in
direct trauma to the duct or ampulla. Similarly, the use of electrocautery can result in thermo-injury to these
same structures. This can result in reactive edema following ERCP, which can lead to pancreatic duct
obstruction and impaired emptying of enzymatically active pancreatic secretions [6,9].

The role of contrast agents and hydrostatic injury to the pancreatic duct is controversial. Overuse of contrast
during ERCP can occur, and the mechanism by which contrast induces damage to the duct could be either
chemical or allergic, though the rate of PEP does not seem to differ depending on the type of contrast used,
even when comparing high and iso-osmolar agents [6-9].

Other potential mechanisms such as direct enzymatic activation; genetic abnormalities, in particular,
homozygous alpha-1-anti trypsin deficiency; and bacterial seeding have also been suggested. However,
these appear to contribute less than either mechanical or contrast-induced injury [6,9,10].
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Epidemiology and risk factors
PEP is the most common complication of ERCP, with an incidence rate that ranges between 2% and 5%
[11-20]. Rates of severe pancreatitis are notably less, typically less than 0.5%. A systematic review by
Kochar et al. that examined more than 13,296 patients who underwent ERCP with no prophylactic drugs or
stent placement showed an overall incidence of 9.7% and a mortality rate of 0.7%. It also showed a minor
difference between incidence in North America (13%) as compared to Europe (8.4%) and Asia (9.9%) [16].
Moreover, another systematic review by Andriulli et al., which included 21 studies involving 16,855 patients,
found a 3.5% incidence of PEP, of which 0.4% of patients had severe pancreatitis, and a mortality rate of
0.11% [11].

Numerous modifiable and non-modifiable risk factors have been implicated in the development of PEP
(Table 1). These risk factors can be patient-related, endoscopist-related, or procedure-related [9,13,21,22]. It
has been suggested that these risk factors are additive, meaning that patients with numerous risk factors
should be evaluated with caution as they can be at an increased risk of PEP. It has been even suggested
that the presence of one or more independent risk factors is reason enough to justify an overnight stay for
post-ERCP patients [9,10].

Stronger Evidence Weaker or Conflicting Evidence

Female gender Younger age

Prior history of PEP Operator inexperience

Prior history of pancreatitis Normal serum bilirubin

Endoscopic sphincterotomy Therapeutic ERCP (as compared to diagnostic ERCP)

Sphincter of Oddi dysfunction ARB use

Placement of non-prophylactic pancreatic duct stent Smoking

IPMN Low medical center case volume

Main pancreatic duct contrast injection Metallic stent (as compared to plastic)

Difficult cannulation Papillary balloon dilation

 Retained biliary duct stones

TABLE 1: Risk factors for post-ERCP pancreatitis
ARB, angiotensin receptor blocker; ERCP, endoscopic retrograde cholangiopancreatography; IPMN, intraductal papillary mucinous
neoplasm; PEP, post-ERCP pancreatitis

Chen et al. have reported in a meta-analysis of 13 studies involving 32,381 post-ERCP patients that female
gender, previous PEP, previous pancreatitis, endoscopic sphincterotomy, precut sphincterotomy, sphincter of
Oddi dysfunction (SOD), and non-prophylactic pancreatic duct stent are significantly associated with an
increased risk of PEP [12]. Furthermore, Ding et al. in a meta-analysis of 28 studies involving 54,889
patients concluded that in addition to the previously mentioned factors, intraductal papillary mucinous
neoplasm, difficult cannulation, and main pancreatic duct injection were also associated with an increased
risk of PEP [14]. In fact, there is some controversy about whether precut sphincterotomy is an independent
risk factor for PEP or whether multiple cannulation attempts with subsequent papillary trauma is actually to
blame. Other risk factors that have been also reported include younger age, operator lack of experience,
normal serum bilirubin, and the use of therapeutic ERCP [11,12,15,17,18].

There are numerous other risk factors that have been described but not proven to contribute to the
development of PEP. Li et al. in a retrospective analysis of 506 patients who underwent ERCP found that
the use of angiotensin receptor blockers, smoking, and younger age were independent risk factors for PEP,
while propofol was a safe sedative agent for ERCP and associated with no increased risk of PEP [23].
Testoni et al. showed in a prospective study of 3,635 patients who underwent ERCP that the risk of PEP
did not differ between high and low-volume centers (3.9% vs. 3.1%) or between expert and non-expert
operators (3.8% vs. 5.5%) [22]. On the other hand, another prospective study of ERCP procedures
performed in 28 centers in France showed that the success of ERCP and post-ERCP morbidity is related to
center activity level and operator experience [24].

Moreover, Wilcox et al. described that bile duct stent placement was an independent risk factor for PEP
while performing sphincterotomy before stenting, and stent characteristics had no association [25].
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However, another retrospective analysis of 544 patients who underwent ERCP for malignant biliary
obstruction found that the frequency of PEP was significantly higher with the placement of a metallic stent
compared to a plastic stent. In this study, rates of PEP were comparable with the use of covered and
uncovered metallic stents [26].

The Japanese Society of Gastroenterology considers the following as risk factors for PEP: SOD, female
sex, history of pancreatitis, precutting procedures, and contrast injection of the pancreatic duct. On the other
hand, young age, absence of extrahepatic bile duct dilation, normal serum bilirubin, more than five
cannulation attempts, pancreatic sphincterotomy, papillary balloon dilation, and residual bile duct stones are
considered factors that physicians should pay more attention to for the possibility of PEP [27].

Clinical presentation and diagnosis
The presentation of PEP is identical to acute pancreatitis of other etiologies. The cardinal symptoms and
signs include epigastric pain, abdominal tenderness, and elevated serum amylase and/or lipase. The
European Society of Gastrointestinal Endoscopy (ESGE) 2014 guidelines recommends checking serum
amylase or lipase two to six hours after the procedure in patients who have symptoms. Patients with
amylase or lipase value less than 1.5 and four times the upper normal limit, respectively, can be discharged
without concern about the risk of PEP. However, it can be challenging to differentiate PEP from transient
abdominal pain and elevated serum amylase from intestinal distention within 24 hours of ERCP [3,10].

Various diagnostic criteria for PEP have been suggested. Testoni et al. concluded that serum amylase level
measured four hours after endoscopic sphincterotomy was a reliable indicator of PEP. They found that more
than two-thirds of PEP cases occurred among the patients whose four-hour amylase level was higher than
five times the normal upper limit [10,28]. Ito et al. suggested that a dynamic rise of serum amylase between
three to six hours post-procedure can be diagnostic of PEP. They suggested that when serum amylase level
higher than two times the normal upper limit is observed at three hours after ERCP, serum amylase level
should be repeated six hours after the procedure. A drop in serum amylase level at six hours post-ERCP
indicates an absence of PEP [29]. One single-center observational study by Amornyotin et al. has proposed
to use the intensity of patients’ pain in the first six hours after ERCP by using visual analog scales as a
diagnostic tool for PEP [30].

Other alternative biochemical markers for PEP diagnosis have been suggested by small observational
series. Among the markers that were proven to be associated with PEP were trypsinogen, trypsinogen
activation peptide, C-reactive protein, serum elastase-1, erythrocyte sedimentation rate, chemerin, and
various interleukins (ILs) such as IL-6 and IL-10 [31-36].

The severity of PEP can be classified based on the length of hospital admission and the need for
intervention. It can be divided into mild, moderate, and severe (Table 2) [2]. Another classification, the
Atlanta classification, is based on complications, in particular organ failure, though it is used to describe all
acute pancreatitis cases, not just PEP [5]. The Atlanta classification, which was revised in 2012, defines
mild acute pancreatitis as involving no organ failure, local complications, or systemic complications. On the
other hand, moderate acute pancreatitis is defined as having organ failure that resolves within 48 hours and
local or systemic complications that do not cause persistent organ failure, while severe acute pancreatitis is
defined as persistent single or multiple organ failures >48 hours (Table 2).

Severity Mild PEP Moderate PEP Severe PEP

Serum amylase Level (>24 hours post-
ERCP)

>3x upper limit of
normal

>3x upper limit of
normal

>3x upper limit of normal

Separate admission or extension of
hospitalization

2-3 Days 4-10 days >10 days

Complications   
Hemorrhagic pancreatitis, phlegmon, or
pseudocyst

Need for intervention   Requires drainage or surgical intervention

TABLE 2: Severity classification for acute pancreatitis
ERCP, endoscopic retrograde cholangiopancreatography; PEP, post-ERCP pancreatitis

Treatment
As not all patients with abdominal pain and elevated amylase or lipase levels post-ERCP have PEP, this
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makes it harder for clinicians to identify patients with PEP, and thus it makes it harder to initiate treatment at
the early stages of the disease. Management of PEP is similar to acute pancreatitis from other etiologies,
which is mainly supportive with aggressive IV fluid hydration and pain control [37,38]. Early and aggressive
fluid resuscitation appears to decrease the risk of systemic inflammatory response syndrome and organ
failure [37,39]. Wu et al. proposed that lactated Ringer, which is a more pH-balanced fluid, may be less
likely to stimulate inflammatory mediators that function better in an acidic environment [40].

Close monitoring for signs and symptoms of organ dysfunction is critical, as a mild PEP can sometimes
progress into a life-threatening necrotizing disease. Moreover, early identification of patients with severe
PEP is crucial, as such patients may require management in the intensive care unit. Nutrition and
multidisciplinary management of complications such as necrosis and abscesses are critical [37].

Prevention
As pancreatitis is still considered to be the most common serious side effect of ERCP resulting in significant
morbidity and mortality, preventive and prophylactic measures were studied extensively. Here we
summarize the most recent data on how to prevent PEP.

Patient Selection
Careful patients’ selection whether to undergo ERCP or not remains the most important prevention strategy.
Magnetic resonance cholangiopancreatography (MRCP) and endoscopic ultrasound (EUS) provide highly
accurate imaging of the pancreaticobiliary system that can eliminate the need for ERCP [9]. EUS has a
sensitivity of 89.5%, specificity of 96.5%, and a positive predictive value of 91.9% in diagnosing biliary
obstruction compared to ERCP as a gold standard. It is generally recommended to proceed with ERCP only
after negative EUS and persistent suspicion of obstructed biliary duct to minimize such invasive procedure
[40]. In the EPISOD trial, ERCP with manometry and sphincterotomy has not been found to reduce
disability due to abdominal pain after cholecystectomy, most likely due to SOD, which strongly affected the
indication for ERCP in such patients [41]. Therefore, the use of ERCP is moving toward becoming an
exclusively therapeutic procedure, as there are now less invasive but nearly accurate diagnostic tests.

Risk Stratification
Patient-related and procedure-related risk factors are described in Table 1. These risk factors were found to
be independent based on multivariate analysis and can increase PEP’s rate synergistically with a
cumulative effect [9]. It is thought that the highest risk of PEP (>40%) was found in females with a SOD,
normal serum bilirubin level, and difficult biliary cannulation [42]. On the other hand, some clinical
characteristics are thought to reduce the risk of PEP. Chronic pancreatitis may decrease the risk of
developing PEP because of gland fibrosis, atrophy, and reduced enzyme activity. Moreover, age would also
affect pancreatic function and decrease the risk of PEP. Furthermore, biliary interventions with previous
biliary sphincterotomy would decrease the risk as it will separate the biliary and pancreatic orifices with less
risk of trauma to the pancreatic duct [42]. Finally, the presence of malignant biliary obstruction caused by
pancreatic cancer was not associated with an PEP. This is because the pancreatic duct is already blocked
and there is already significant ductal and parenchymal damage [43].

A bedside scoring system was suggested to estimate the risk of developing PEP, which includes pain during
the procedure (4 points), cannulation of the pancreatic duct (3 points), previous PEP (2 points), and the
number of cannulation attempts (1-4 points depending on the number of attempts). A total score of 1-4
points is associated with a low risk of pancreatitis (<2%), a score of 5-8 points has an intermediate risk
(7%), and a score of 9 or above is associated with high risk (28%) [44].

Endoscopic Techniques
A number of techniques and approaches can be used to decrease the probability of developing PEP,
including careful use of electrocautery current during sphincterotomy, prophylactic pancreatic stent (PPS)
placement in patients who are at a high risk of developing PEP, and wire-guided techniques for deep biliary
cannulation.

Electrocautery: The application of electrosurgical current during biliary or pancreatic sphincterotomy can
contribute to causing PEP through thermal injury [9]. The risk of PEP can be influenced by the type of
electrocautery used for sphincterotomy. However, studies have reached variable conclusions. In certain
studies, the pure cutting current has been shown to reduce the incidence of PEP compared to blended
cutting currents (3.5% vs 12%) [45]. Other studies suggested less risk with bipolar compared with the
standard monopolar electrocautery (0% vs 12%) [46]. However, four trials were included in a meta-analysis
with a total of 804 patients to compare pure cutting current with blended current as a technique for
sphincterotomy, with the conclusion of no significant difference in the incidence of PEP [47]. Some
endoscopists prefer to begin the sphincterotomy with a pure cutting current and finish it with a blended
current. However, studies could not prove its effectiveness in decreasing the PEP incidence [47,48]. In
addition, the automatic variable intensity of current and current blend according to tissue resistance was not
found to decrease the risk of PEP [49].
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Pancreatic stenting: Patients who are at a high risk of PEP may benefit from PPS. It is hypothesized to
reduce the intraductal pancreatic pressure from papillary edema and stenosis [7]. In a meta-analysis of 14
studies, PPS was associated with a statistically significant reduction of PEP (RR = 0.39) [50]. Another
meta-analysis has reported a decrease in odds of PEP with PPS (OR = 0.22) [51]. PPS was also shown to
decrease the incidence and likelihood of severe and necrotizing pancreatitis [50,51].

Despite its benefits, PPS is not risk-free and has its own potential complications such as stent migration,
cholangitis or cholecystitis, bleeding, infection, occlusion, and perforation, which can occur in up to 4.4% of
cases [52]. A recent meta-analysis included six randomized controlled trials (RCTs) and concluded that 5-Fr
pancreatic stent is superior to the 3-Fr pancreatic stent in preventing PEP. The stent diameter was far more
important in prevention than the type of stent or the presence of flanges [53]. Another study revealed a
superiority of 3-cm stents compared with 5-cm stents [54]. In conclusion, 5-Fr, 3-cm stents are associated
with the least risk of PEP compared to other lengths and diameters.

Cannulation techniques: Interventions that can improve cannulation efficiency and limit contrast injection
into the pancreas are thought to reduce the risk of PEP. A Cochrane meta-analysis of 12 RCTs involving
3,450 patients found that PEP incidence was lower in the wire-guided cannulation group (3.5%) compared
to contrast-assisted cannulation technique (6.7%) and that primary cannulation rates were higher as well
(84% vs 77%, RR = 1.07). However, wire-guided cannulation may not prevent PEP in patients with
suspected SOD dysfunction and unintentional pancreatic duct guidewire cannulation [55]. Another meta-
analysis showed that guidewire cannulation was associated with lower PEP rates (0%-3%) compared to the
standard contrast-injection method (4%-12%) and increased primary cannulation rates compared to the
standard method (OR = 2.05) [56].

However, other studies have failed to confirm the protective benefit of wire-guided cannulation [57,58].
Moreover, one study revealed that unintentional guidewire insertion into the pancreatic duct or a small
common bile duct (<9 mm in diameter) can be a risk factor for PEP [59]. Occasionally, the double wire
approach is used when initial cannulation attempts result in the wire being accidentally passed into the
pancreas. The wire is left in the pancreatic duct so that it straightens the common channel, partially
obstructs the pancreatic orifice, and provides a fluoroscopic reference for subsequent biliary access.
Unfortunately, the use of the double-guidewire technique did not lead to a statistically significant decrease in
PEP incidence. Those with malignant biliary stricture and other anatomic abnormalities were more likely to
benefit from double-guidewire cannulation [60]. Pancreatic duct perforation is by far the most significant risk
when wire-guided cannulations are used.

Intravenous Hydration With Lactated Ringer
The American Society for Gastrointestinal Endoscopy recommends the use of periprocedural intravenous
hydration with lactated Ringer to reduce the risk of PEP [61]. A meta-analysis of nine RCTs that included
2,094 patients concluded that aggressive hydration with lactated Ringer decreases the incidence of PEP by
56% compared to standard hydration. In addition, it decreases the length of stay by one day, with no
significant difference in fluid overload complications [62]. Aggressive hydration strategy with an initial fluid
rate of 3 cc/kg/hour during the procedure and 20 cc/kg bolus immediately after the procedure, in addition to
3 cc/kg/hour for eight hours following the procedure, seems a good fluid rate as evident among studies in
which aggressive hydration is preferred [39,62].

Chemoprevention
Several classes of drugs have been studied to prevent PEP, including anti-inflammatory drugs, protease
inhibitors, pancreatic enzymes, drugs that decrease sphincter of Oddi pressure, antibiotics, antioxidants,
and anti-metabolites. Only rectally administered non-steroidal anti-inflammatory drugs (NSAIDs) have been
proven to decrease the incidence.

Anti-inflammatory drugs: The mechanism of NSAIDs is thought to be related to their potency in inhibiting
phospholipase A2, which appears to play a significant role in initiating the inflammatory cascade that leads
to pancreatitis. It was found that indomethacin followed by diclofenac were the most potent inhibitors of
phospholipase A2 [63]. Based on a meta-analysis of 17 RCTs, PEP incidence fell significantly with the use
of diclofenac or indomethacin, and they were even superior to pancreatic duct stents in preventing PEP.
However, indomethacin or diclofenac administered by other means were not as effective as the rectal route,
as it has a higher bioavailability compared to other routes, with significant first-pass metabolism and higher
peak plasma levels. The efficacy of indomethacin and diclofenac were similar in general whether given pre-
or post-procedure or whether in average or high-risk patients. Nonetheless, in only high-risk patients,
indomethacin pre-procedure administration was more effective in reducing the risk of PEP when compared
with post-procedure administration [64,65].

Glucocorticoids have been studied due to their potent anti-inflammatory effect. The results of a meta-
analysis of six RCTs investigating the use of intravenous or oral corticosteroids showed that prophylactic
corticosteroids had no benefit in reducing PEP [66]. Moreover, IL-10 has been found to reduce the severity
of acute pancreatitis in animal models due to its anti-inflammatory effects. A study that included 144
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patients found that a single intravenous dose given 30 minutes before ERCP reduced the risk of
pancreatitis [67]. However, two other controlled trials involving a total of 505 patients failed to show any
associated benefit [68,69]. Allopurinol was studied as well and was found to inhibit the production of
oxygen-derived radicals. According to two meta-analyses of 10 RCTs, allopurinol was not effective in
reducing PEP [70,71].

Protease inhibitors: Protease inhibitors such as nafamostat, gabexate, and ulinastatin have been
investigated as well, as protease is thought to be contributing to the pathogenesis of PEP. Studies have
shown mixed results, as some showed a reduction of PEP incidence, while others did not show any benefit,
especially in patients with high risk. A meta-analysis of 18 studies did not find any evidence to support
using protease inhibitors to decrease PEP incidence [71]. However, a more recent study concluded that
unlike gabexate and ulinastatin, a combination of NSAIDs and nafamostat can decrease the incidence of
PEP [72].

There has been a controversy over the use of prophylactic heparin in the prevention of PEP; however, a
meta-analysis of four studies demonstrated no associated benefit [73]. Increased calcium concentration in
the pancreatic endocrine system plays a central role in initiating intracellular protease activation, a critical
step in acute pancreatitis. And as magnesium can act as a calcium antagonist that inhibits calcium
signaling, researchers are investigating whether intravenous magnesium sulfate can be used to prevent
PEP [74].

Other pancreatic enzymes inhibitors: Somatostatin efficacy has been studied in multiple trials with various
conclusions. A meta-analysis of nine studies concluded that short-term (6 hours) and long-term (12 hours)
administration of somatostatin was ineffective in preventing PEP [65]. Another meta-analysis showed no
benefit of somatostatin when given as a short-term infusion, but it was effective when given as a single bolus
or as a longer-term infusion [75]. Another recent meta-analysis confirmed the efficacy of somatostatin in
PEP prophylaxis as a long-term infusion [66]. Compared with somatostatin alone, a combination of
diclofenac and somatostatin was more effective in preventing the development of PEP [67]. However, as of
now, somatostatin and octreotide are not officially recommended yet to be used in PEP prevention. On the
other hand, calcitonin was studied and was not found to affect PEP incidence [76].

Reduction in the sphincter of Oddi pressure: Nitroglycerine was found to reduce sphincter of Oddi pressure,
as it inhibits the contraction of smooth muscles, relieving the sphincter, and also enhances blood flow to the
pancreas [77]. Initial studies found that nitroglycerine can decrease the incidence of PEP compared to
placebo [78,79]. On the other hand, subsequent studies failed to show any associated benefit [80,81].
However, a meta-analysis conducted in 2010 showed that nitroglycerine can decrease the incidence of PEP
[68]. The combination of nitroglycerin with NSAIDs provided more benefits than either of them alone [71].
Although there is little evidence to support nitrate efficacy, it can still be a potential prophylactic option in
those who are contraindicated to NSAIDs.

Secretin increases pancreatic secretion and relaxes the sphincter of Oddi, and it has been found to lower
the incidence of pancreatitis (8.7% vs 15.1%) in patients who had undergone a biliary sphincterotomy [82].
On the other hand, botulinum toxin, lidocaine, phosphodiesterase inhibitor type 5, and nifedipine were not
proven to be useful [83-88].

Antibiotics: A prospective study of 321 patients found that 2 g of ceftazidime 30 minutes before ERCP can
significantly reduce the incidence of PEP. These results suggest that bacteria could contribute to the
pathogenesis of PEP. Therefore, antibiotic prophylaxis can be routinely recommended prior to ERCP, but it
still needs further investigations [89].

Antioxidants and antimetabolites: Beta-carotene has been studied in a double-blinded trial, which showed
no difference in the incidence of pancreatitis between the treatment group and the placebo group. However,
the study suggested a possible protective effect regarding the severity of the disease, as no patients in the
beta-carotene group had severe pancreatitis [90]. A recent meta-analysis including 11 RCTs studied the
benefits of N-acetylcysteine, selenite, beta-carotene, allopurinol, and pentoxifylline in preventing PEP and
concluded that antioxidative supplements do not have a beneficial effect in reducing the incidence of PEP
[91]. On the other hand, a prospective case-control study of 160 patients concluded that 5-FU added in
meglumine diatrizoate can decrease the incidence of PEP and hyperamylasemia [92].

Conclusions
Acute pancreatitis is a common complication of ERCP and results in significant morbidity and occasional
mortality. The risk of this complication must be weighed against the benefit of performing this procedure.
Numerous risk factors for this complication have been identified and should be considered prior to
performing this procedure. The diagnosis of PEP may be established using clinical, laboratory, and
radiographic data, although several diagnostic criteria have been proposed. However, this complication may
be difficult to detect due to the variability of its presentation. When suspected, treatment should begin
promptly with close monitoring for deterioration. PEP may be prevented with careful patient selection, risk
stratification, endoscopy techniques, and medications.
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