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INTRODUCTION

ERCP is the primary therapeutic intervention for biliary
and pancreatic diseases, with more than 600,000 performed
annually in the United States.' ERCP is a complex procedure
that is highly operator-dependent with multiple associated
and sometimes significant adverse events, including pancre-
atitis, bleeding, and cholangitis." In the United States, ERCP
procedures are performed by providers and in facilities of
varying experience and volume. Numerous studies have
shown that ERCP quality varies significantly between pro-
viders and centers,”" and existing data suggest that proced-
ure success and adverse event rates are closely associated
with unit and endoscopist volume."” Because ERCP out-
comes have significant downstream implications on health,
resource use, and costs to the patient, institutions, payors,
and society, there remains a critical focus on improving
the quality of this procedure in clinical practice.

The American Society for Gastrointestinal Endoscopy
(ASGE) and the American College of Gastroenterology
(ACG)—the 2 cosponsors of this series—remain com-
mitted to delivering high-quality endoscopic care. This
commitment is reflected, in part, by quality indicator doc-
uments, which aim to provide endoscopists and health
systems with a framework through which quality improve-
ment efforts can be operationalized. This document pre-
sents the quality indicators for ERCP (Table 1).

Quality can be measured at various levels, including
that of the individual provider, group of providers, or
across a health care system. Measuring and monitoring
quality indicators at these various levels will have different
but related implications. Assessment of quality indicators
of an individual provider will inform the need for remedi-
ation and/or additional training, whereas measurement of

This paper was jointly developed by Gastrointestinal Endoscopy, The
American Journal of Gastroenterology and jointly published by Elsevier
Inc and Wolters Kluwer Health, Inc. The articles are identical except
for minor stylistic and spelling differences in keeping with each
journal’s style. Either citation can be used when citing this article.

quality indicators at the group or system level may reveal
the need for improvement in processes, personnel, facility
structure, or workflow. The quality indicators for ERCP in
this document were designed primarily for application at
the provider level but may serve to inform quality
improvement efforts at all levels.

METHODOLOGY

This work represents the third iteration of the ASGE/
ACG quality indicators document pertaining to ERCP.
The ASGE/ACG Task Force published the first version of
this document in 2006 and revised it in 2015.”” The cur-
rent revision integrates new data relevant to existing qual-
ity indicators and introduces new indicators as appropriate
on the basis of interval progress in the field. This docu-
ment focuses on ERCP; the indicators that are common
to all GI endoscopic procedures, including ERCP, are pre-
sented in detail in a separate article (Table 2).” The Task
Force addressed common indicators only when modifica-
tion was necessary specifically for ERCP.

As in preceding versions, we prioritized indicators with
wide-ranging clinical implications associated with variation
in practice and outcomes and validated in clinical studies.
When supportive data were absent, indicators of clinical
importance were chosen by expert consensus. Substantial
progress has been made in the last decade in our ability to
measure performance. However, feasibility and efficiency
challenges still need to be addressed. Nevertheless, the
Task Force elected to include a limited number of highly
relevant but not yet easily measurable indicators to pro-
mote their eventual adoption.

Quality indicators are divided into 3 time periods: prepro-
cedure, intraprocedure, and postprocedure. In addition,
each quality indicator is classified as an outcome or process
measure. Although outcome measures generally are consid-
ered more impactful toward improving quality of care, some
can be difficult or impossible to measure in routine clinical
practice because of the need for large amounts of data and/
or long-term follow-up and because other factors may
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TABLE 1. ERCP quality indicators with associated performance targets

Strength of Measure Performance
Quality indicator recommendation type target, %
Preprocedure
1. Frequency with which ERCP is performed for an accepted indication and that indication is 1C+ Process >98
documented (priority indicator)
2. Frequency with which informed consent is obtained, including a specific discussion of risks 3 Process >98
associated with ERCP, and the consent is documented
3. Frequency with which prophylactic antibiotics are administered for appropriate indications 2B Process >98
Intraprocedure
4. Frequency with which deep cannulation of the duct of interest in patients with native papillae 1C Outcome >90
is achieved (priority indicator)
5. Frequency with which radiation exposure is documented and measures are used to reduce 1C Process >98
exposure to patients and staff
6. Frequency with which extrahepatic bile duct stones in patients with normal biliary anatomy 1B Outcome >90
are extracted successfully and documented (priority indicator)
7. Frequency with which rectal indomethacin or diclofenac is administered in patients with an 1A Process >90
intact papilla (priority indicator)
8. Frequency with which the use of prophylactic pancreatic stent placement for prevention of 1A Process >98
post-ERCP pancreatitis in high-risk cases is documented and tracked
Postprocedure
9. Frequency with which an unplanned hospital visit within 30 days of ERCP occurs (priority 1C Outcome <15
indicator)
10. Frequency with which an unplanned biliary intervention (eg, salvage percutaneous 1C Outcome <15
transhepatic biliary drainage or repeat ERCP) within 30 days of ERCP occurs
11. Frequency with which post-ERCP pancreatitis rate is documented and tracked 3 Process >95
12. Frequency with which clinically significant hemorrhage after sphincterotomy or 3 Process >95
sphincteroplasty is documented and tracked
13. Frequency with which cholangitis within 30 days of ERCP is documented and tracked 3 Process >95

Clinical implications of each strength of recommendation are as follows: 1A, strong recommendation, can be applied to most clinical settings; 1B, strong recommendation,
likely to apply to most practice settings; 1Cp, strong recommendation, can apply to most practice settings in most situations; 1C, intermediate-strength recommendation, may
change when stronger evidence is available; 2A, intermediate-strength recommendation, best action may differ depending on circumstances or patients or societal values; 2B,
weak recommendation, alternative approaches may be better under some circumstances; 2C, very weak recommendation, alternative approaches are likely to be better under
some circumstances; 3, weak recommendation, likely to change as data become available.

confound their measurement or interpretation. In such
cases, process indicators are provided as surrogate measures
of high-quality endoscopic practice. The relative value of a
process indicator hinges on the evidence that supports its as-
sociation with a clinically relevant outcome, and such process
measures were emphasized. The measures in this document
pertain directly to endoscopic care. Of course, the quality of
care delivered to patients is influenced by additional factors,
including those related to the facilities where endoscopy is
performed. These structural measures are covered in a sepa-
rate document dedicated to unit-level quality.” The process
and outcome measures included in this document are
attached to a performance target and, therefore, each mea-
sure is considered a quality indicator. The Task Force
selected performance targets on the basis of published
benchmarking data informed by a literature review.

For this revision, the Task Force critically appraised exist-
ing quality indicators and determined whether to maintain
or remove them by consensus on the basis of several factors,

including ongoing relevance and strength of evidence. In
addition, the Task Force members proposed new quality in-
dicators and, if appropriate, adopted these by consensus on
the basis of similar considerations. For each indicator, the
authors identified relevant articles through a systematic
search of PubMed (U.S. National Library of Medicine, Na-
tional Institutes of Health) from January 2014—the date of
the last update of this document—through February 2025.
The search strategies for each indicator included a combina-
tion of subject headings (Medical Subject Headings in
PubMed) and pertinent keywords. English-language restric-
tions were applied. To identify additional articles, the au-
thors reviewed PubMed’s “similar articles” and manually
searched reference lists of relevant papers. Search strategies
for the selected indicators were facilitated by health science
librarians with expertise in systematic review. Searches that
were judged to be incomplete after librarian assessment
were repeated. On the basis of this revised literature review,
the strength of evidence for each indicator was evaluated

10 GASTROINTESTINAL ENDOSCOPY Volume 103, No. 1 : 2026

www.giejournal.org


http://www.giejournal.org

Quality indicators

TABLE 2. Quality indicators common to all endoscopic procedures with associated performance targets

Quality indicator

Strength of Measure Performance
recommendation type target, %

Preprocedure
1. Frequency with which endoscopy is performed for an indication that is included in a 1C+ Process >95
published standard list of appropriate indications, and the indication is documented (priority
indicator)
2. Frequency with which informed consent is obtained and documented 3 Process >98
3. Frequency with which preprocedure history and directed physical examination are performed 3 Process >98
and documented
4. Frequency with which a sedation plan that includes risk for sedation-related adverse events is 3 Process >98
documented before sedation is initiated
5. Frequency with which prophylactic antibiotics are administered for appropriate indications Varies Process >98
(priority indicator)
6. Frequency with which management of antithrombotic therapy is formulated and 3 Process >95
documented before the procedure (priority indicator)
7. Frequency with which a team pause is performed and documented 3 Process >98
8. Frequency with which endoscopy is performed or supervised by an individual who is fully 3 Process >98
trained and appropriately credentialed to perform that particular procedure
Intraprocedure
9. Frequency with which photo-documentation is performed 3 Process >95
10. Frequency with which patient monitoring during sedation is performed and documented 3 Process >98
11. Frequency with which procedure interruption and premature termination because of 3 Process >98
sedation-related issues is documented
12. Frequency with which endoscopic specimen verification is performed and documented 3 Process >98
Postprocedure
13. Frequency with which discharge from the endoscopy unit according to predetermined 3 Process >98
discharge criteria is documented
14. Frequency with which patient instructions are provided 3 Process >98
15. Frequency with which endoscopic findings, pathology results, and follow-up 3 Process >98
recommendations are communicated to the patient and appropriate providers
16. Frequency with which a complete procedure report is created 3 Process >98
17. Frequency with which adverse events are documented (priority indicator) 3 Process >98
18. Frequency with which adverse events occur Varies Outcome N/A
19. Frequency with which patient satisfaction data are collected N/A Outcome N/A

according to a previously used framework (Table 3). Within
this framework, the strength of each quality indicator is
divided across a spectrum from “1A,” denoting a strong
quality indicator that can be applied to most clinical settings,
to “3,” denoting a weak quality indicator because of the
absence of evidence requiring reliance on expert opinion
only. The strength of the evidence grade for each indicator
was established by author consensus.

It is important to emphasize that the included quality indi-
cators and associated performance targets do not necessarily
reflect the standard of care, credentialing requirements, or
training standards, and the use of any of the quality indicators
in this document as such is a misuse. Instead, the quality indi-
cators are designed to serve as a framework for quality
improvement efforts. To guide continual improvement for en-
doscopists and units in varying phases of their quality journey,
the Task Force again recognized a subset of indicators deemed

“priority indicators,” on the basis of their clinical relevance and
importance, evidence that performance varies significantly in
clinical practice, and feasibility of measurement (a function
of the number of procedures needed to obtain an accurate
measurement with narrow confidence intervals and the ease
of measurement). We believe that quality improvement efforts
should initially focus on the priority indicators and then prog-
ress to include other indicators once it is ascertained that en-
doscopists perform above the recommended thresholds,
either at baseline or after corrective interventions.

PREPROCEDURE QUALITY INDICATORS

1. Frequency with which ERCP is performed for an
accepted indication and that indication is docu-
mented (priovity indicator)
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TABLE 3. Strength of recommendation

Strength of Clarity of
recommendation benefit Methodologic strength supporting evidence Implications
1A Clear  Randomized trials without important limitations Strong recommendation; can be applied to
most clinical settings
1B Clear Randomized trials with important Strong recommendation; likely to apply to most
limitations (inconsistent results, nonfatal practice settings
methodologic flaws)
1C+ Clear Overwhelming evidence from Strong recommendation; can apply to most practice settings
observational studies in most situations
1C Clear Observational studies Intermediate-strength recommendation; may change
when stronger evidence is available
2A Unclear Randomized trials without Intermediate-strength recommendation; best action may differ
important limitations depending on circumstances or patients’ or societal values
2B Unclear Randomized trials with important Weak recommendation; alternative approaches may be
limitations (inconsistent results, better under some circumstances
nonfatal methodologic flaws)
2C Unclear Observational studies Very weak recommendation; alternative approaches
are likely to be better under some circumstances
3 Unclear Expert opinion only Weak recommendation; likely to change as data become available

Adapted from Guyatt G, Sinclair J, Cook D, et al. Moving from evidence to action. Grading recommendations—a qualitative approach. In: Guyatt G, Rennie D, editors. Users’
Guides to the Medical Literature. AMA Press; 2002:599-608.

Clinical implications of each strength of recommendation are as follows: 1A, strong recommendation, can be applied to most clinical settings; 1B, strong recommendation,
likely to apply to most practice settings; 1Cp, strong recommendation, can apply to most practice settings in most situations; 1C, intermediate-strength recommendation, may
change when stronger evidence is available; 2A, intermediate-strength recommendation, best action may differ depending on circumstances or patients or societal values; 2B,
weak recommendation, alternative approaches may be better under some circumstances; 2C, very weak recommendation, alternative approaches are likely to be better under

some circumstances; 3, weak recommendation, likely to change as data become available.

Level of evidence: 1C+

Performance target: >98%

Type of measure: Process

ERCP is one of the greatest risk procedures performed
by GI endoscopists and should be performed for an appro-
priate indication in essentially all cases.

Discussion. Since ERCP was first performed more than
50 years ago, ERCP indications have evolved from mostly diag-
nostic to largely therapeutic. Indeed, given the widespread
availability of diagnostically equivalent but much safer alterna-
tives, such as magnetic resonance cholangiopancreatography
(MRCP) and EUS, ERCP has become a near-exclusively thera-
peutic procedure. Table 4 lists the commonly accepted indica-
tions for ERCP, updated from the previous version to reflect
current evidence and practice.” This list is not exhaustive,
and the Task Force recognizes that ERCP may be indicated
and beneficial in other scenarios for which the risk-benefit ra-
tio is considered favorable.

Limitations of ERCP in current practice:
suspected choledocholithiasis

Choledocholithiasis is the most common indication for
ERCP. Ifa stone is visible on imaging tests such as transabdo-
minal ultrasound, MRCP, or EUS, then ERCP is indicated for
its removal in most patients. However, in some patients with
suspected choledocholithiasis and less concrete evidence
of a stone, ERCP can be negative because the stone has
spontaneously passed into the intestine before the time of

TABLE 4. Common indications for ERCP*

Biliary indications

Choledocholithiasis

Cholangitis
Bile leak

Biliary stricture (malignant or benign)

Obstructive jaundice

Placement of transpapillary gallbladder stent

Ampullary mass

Biliary obstruction due to papillary stenosis

Exchange or removal of a stent for an accepted biliary indication

Pancreatic indications

Therapy of symptomatic pancreatic duct stone

Pancreatic duct leak

Recurrent acute pancreatitis with suspected papillary stenosis

Adjunctive management of pancreas fluid collections

Investigation of intraductal papillary mucinous neoplasm

Exchange or removal of a stent for an accepted pancreatic
indication

*This is not an inclusive list, and ERCP may be performed for other indications in the
appropriate clinical setting.

the procedure. In such cases, proceeding with ERCP might
lead to a purely diagnostic procedure with minimal benefit
and considerable risk. To more accurately determine
whether a bile duct stone persists, on the basis of previous
prospective surgical series and endoscopic cohort studies,
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the ASGE developed a framework for predicting ongoing
choledocholithiasis." These ASGE guidelines, which are
based on a combination of clinical, laboratory, and imaging
parameters, allow clinicians to categorize patients into high,
intermediate, and low probability categories for ongoing
choledocholithiasis. However, studies evaluating the orig-
inal 2010 version of these guidelines found that they had a
positive predictive value of just 62%, resulting in unneces-
sary ERCPin up to 30% of cases.'”'* In 1 retrospective study,
patients in the high-risk category had choledocholithiasis
only 73.6% of the time."’

On this basis, the ASGE guidelines were updated in
2019 to be more stringent about placing patients in the
high-risk category.' An analysis of the revised algorithm
found that the high-risk category had a sensitivity and pos-
itive predictive value for stones of 96.87% (95% CI, 95.37-
97.98) and 89.57% (95% CI, 85.20-92.75), respectively,
demonstrating meaningful improvement in our ability to
select appropriate patients for ERCP, in whom the risk—
benefit ratio is most favorable."

Despite this improvement, however, existing criteria for
the prediction of choledocholithiasis have limitations. In
clinical practice, the use of guidelines alone to guide per-
formance of ERCP may still lead to some diagnostic-only
ERCP. The best way to ensure that diagnostic-only ERCP
is minimized is through definitive visualization of a stone
on transabdominal ultrasound, intraoperative cholangio-
gram, MRCP, or EUS. The use of antecedent EUS before
any ERCP for which a stone has not confidently been iden-
tified on prior imaging is likely to reduce the rate of diag-
nostic ERCP,"” but the lack of local EUS availability may
limit this practice. A systematic approach to limiting un-
necessary ERCP for suspected choledocholithiasis repre-
sents a valuable quality improvement goal for any unit
performing this procedure.

Common controversial indications for ERCP

Suspected sphincter of Oddi disorder. ERCP is not
indicated for patients with biliary-type pain but no objective
evidence of obstruction (eg, possessing a nondilated bile
duct and normal liver enzymes). A randomized sham-
controlled trial published in 2014 definitively ended the
controversy regarding these patients, who were previously
suspected to have sphincter of Oddi dysfunction type III
or postcholecystectomy pain syndrome.'® The Evaluating
Predictors and Interventions in Sphincter of Oddi Dysfunc-
tion (EPISOD) trial randomized 214 patients with biliary-
type pain after cholecystectomy, normal liver enzymes,
and a nondilated bile duct (defined as sphincter of Oddi
dysfunction type II) to sphincterotomy compared with
sham; all received manometry. Patients in the sham group
reported greater relief of pain and disability at the 1-year
mark compared with those who actually underwent sphinc-
terotomy (37% vs 23%, P = .01). Results were similar at the
S-year mark.'” In this trial, manometry was not reproducible
or predictive of any outcome.'”

Although the EPISOD trial ended any controversy sur-
rounding the utility of sphincterotomy for what is now
considered a disorder of gut-brain interaction (previously
functional GI disorder), there is utility in ERCP for some pa-
tients with biliary-type pain and elevated liver enzymes or
dilated bile duct. In these patients, papillary stenosis ob-
structing the bile duct outlet may be considered an indication
for biliary sphincterotomy. Care must be taken, however, in
judiciously evaluating these patients before ERCP, because
there are many other, more common reasons for elevated
liver function tests, and the bile duct often dilates without
obstructive pathology with increasing age, cholecystectomy,
and use of opioids.

Recurrent acute pancreatitis. The use of ERCP with
sphincterotomy to prevent further attacks of recurrent unex-
plained pancreatitis in patients with normal pancreatic ductal
anatomy remains controversial. Open-label trials, which have
included different interventions such as pancreatic stent place-
ment (PSP), biliary sphincterotomy alone, pancreatic sphinc-
terotomy alone, or dual pancreaticobiliary sphincterotomies,
have shown mixed results. Because of varying interventions
and inconsistent outcome measures, clear benefit is difficult
to ascertain. A small randomized trial initially demonstrated a
reduction in recurrent pancreatitis by pancreatic duct stent
placement compared with medical therapy alone (11% vs
53%; P < .02)."” A subsequent observational study with 10-
year follow-up also suggested a benefit associated with ERCP
and sphincterotomy.”’ Conversely, a retrospective study
with a median follow-up of 7 years demonstrated that endo-
scopic sphincterotomy did not reduce the rate of recurrent at-
tacks of pancreatitis in this population.”' As evidence evolves,
ERCP for this indication should only be considered after the
findings of other evaluations have been negative and only after
a thorough discussion regarding the potential lack of benefit
and the risk of severe adverse events.””

In patients with recurrent pancreatitis and pancreas divi-
sum, endoscopic therapy via minor papilla stent placement
or minor papillotomy is intended to improve drainage, reduce
intraductal hypertension, and avert future attacks. Robust data
evaluating the efficacy of minor papilla interventions are
lacking. Systematic reviews of observational data suggest
>70% benefit but are limited by heterogeneity in study sub-
jects and endoscopic interventions.”” A single randomized
controlled trial (RCT) of 19 patients found a significant reduc-
tion in future episodes of pancreatitis with pancreatic duct
stenting alone compared with no therapy (10% vs 67%; P <
.05).* In a recent large-scale, multicenter randomized sham-
controlled trial*>—presented in abstract form at Digestive Dis-
ease Week 2025—the authors concluded that minor papilla
sphincterotomy did not significantly reduce the recurrence
of acute pancreatitis episodes in patients with pancreas divi-
sum compared with sham intervention. These findings chal-
lenge the longstanding practice of empiric minor papilla
sphincterotomy in this population.

Preoperative drainage of malignant biliary
obstruction. The endoscopic management of biliary
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malignancy before surgical resection continues to evolve.
Randomized trials and meta-analyses have shown that preop-
erative endobiliary stent placement in patients with obstruc-
tive jaundice attributable to resectable pancreatic cancer or
extrahepatic cholangiocarcinoma places these patients at
greater risk foradverse events (mostly cholangitis) compared
with those who go directly to surgery.”” However, preopera-
tive neoadjuvant chemoradiotherapy, even in patients with
resectable malignancies, has been shown in some studies
to confer greater margin-negative resection rates and
improved disease-free survival®” and has accordingly become
standard practice in many settings. Normalization of the bili-
rubin via ERCP with stenting is a prerequisite for the admin-
istration of chemotherapy. In the context of neoadjuvant
therapy, a meta-analysis has shown that placement of a
metallic stent at index ERCP reduces the rate of stent-
related adverse events and unplanned reinterventions
compared to plastic stents.”” If an uncovered metal stent is
used for drainage, it is imperative to confirm malignancy
before placement because of the inability to reliably remove
it in the case of unexpected benign stricture.”’

In comparison with extrahepatic obstruction, the pre-
operative management of malignant hilar obstruction is
even more complicated, with less evidence to guide
decision-making, although ERCP with stent placement is
used in this context to improve surgical outcomes in pa-
tients in whom the remnant liver will be <50% of the orig-
inal volume.”” Regardless of the location of obstruction,
ERCP should be performed for a clear clinical purpose,
not simply because obstructive jaundice exists.

Primary sclerosing cholangitis. Primary sclerosing
cholangitis (PSC) is a chronic cholestatic liver disease of un-
known etiology characterized by inflammation and stricturing
of the intrahepatic and extrahepatic bile ducts. Because of the
increased risk of colorectal cancer and cholangiocarcinoma in
patients with PSC, and to maximize effective management of
biliary obstruction in this population, an accurate diagnosis
is critical for appropriate patient management. In the past,
cholangiography via ERCP was the preferred diagnostic modal-
ity. However, ERCP in patients with PSC carries a greater risk of
adverse events, primarily cholangitis due to impaired drainage
of the biliary tree. Moreover, magnetic resonance imaging with
MRCP has high sensitivity (86%) and specificity (94%)" and
similar diagnostic accuracy compared to ERCP (83% vs 85%,
P = not significant).”” On the basis of its noninvasive nature
and favorable performance characteristics compared with
ERCP, MRCP has become the guideline-recommended
diagnostic approach for PSC.>>° An international study group
comprising hepatologists and radiologists has established
standards for performance and interpretation of MRCP for
the diagnosis of PSC.” ERCP should be reserved as a primarily
therapeutic modality in symptomatic patients and/or patients
with cholestasis or for the evaluation of malignancy in patients
with dominant and/or indeterminate-appearing strictures on
MRCP. Rarely, when there is high clinical suspicion for PSC

with a negative or equivocal MRCP and an unrevealing liver bi-

opsy, ERCP may be justifiable for diagnostic purposes.”

2. Frequency with which informed consent is oblained,
including a specific discussion of risks associated
with ERCP, and the consent is documented
Level of evidence: 3
Performance target: >98%

Type of measure: Process

In addition to the risks associated with endoscopy in gen-
eral, the informed consent for ERCP should address the
salient and substantial adverse events pertaining specifically

to ERCP. Consent for ERCP should emphasize at least 5

possible adverse outcomes: (1) pancreatitis, (2) hemor-

rhage, (3) infection (both procedure- and duodenoscope-
related), (4) perforation, and (5) cardiopulmonary events.

The patient should be informed that adverse events could

be severe in nature. It is also advisable that patients be

informed of the possibility that the ERCP may not be suc-
cessful, and additional procedures may be necessary; in

some cases, such as in the setting of a bile leak for which a

temporary stent is placed, a second ERCP is not due to fail-

ure of the index procedure but is required to remove the
stent.

Discussion. Some adverse events related to ERCP are
unique and others are either more common or more poten-
tially severe than those resulting from standard luminal
endoscopy. A review of the adverse events of ERCP and their
management has been published previously.”” The ex-
pected rate of post-ERCP pancreatitis (PEP) is generally be-
tween 1% and 7% for average-risk patients.” " Particularly,
high-risk patient populations include those undergoing
ERCP for suspected sphincter of Oddi disorder, recurrent
idiopathic acute pancreatitis, and patients with a history of
PEP. Adverse events in such patients may be as high as
30%, with severe pancreatitis being more common as
well.” Cholangitis occurs in <1% of patients after ERCP,
and cholecystitis complicates 0.2% to 0.5% of ERCPs.” " In-
fections with carbapenem-resistant Escherichia coli organ-
isms are rare but have been reported in the context of
previous hospital outbreaks.”” Hemorrhage is most often
an adverse event of endoscopic sphincterotomy and has
been reported to occur in 0.8% to 2% of cases. Perforations
may be guidewire-induced, sphincterotomy-induced, or
endoscope-induced. The overall incidence of perforation
during ERCP has been reported to be 0.1% to 0.6%.° "
The general risks that are associated with ERCP as well as
those unique or increased to a particular case should be
communicated specifically to the patient during the
informed consent process.*"**

3. Frequency with which prophylactic awntibiotics are
administered for appropriate indications

Level of evidence: 2B

Performance target: >98%

Type of measure: Process
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Prophylactic antibiotics for ERCP should be adminis-
tered when existing evidence suggests they will be
beneficial.

Discussion. Detailed guidelines for the administration
of antibiotics before and during ERCP have been published
previously.”®* The role of routine prophylactic antibiotics
for all patients undergoing ERCP remains controversial***”;
however, published literature most strongly supports the
use of prophylactic antibiotics in the following 3 scenarios:
(1) patients in whom complete relief of biliary obstruction is
not anticipated (eg, PSC or biliary cyst) or is not achieved,
(2) patients undergoing cholangioscopy,’®*” and (3) those
who have undergone an orthotopic liver transplantation. At
present, there are no data to support the routine use of anti-
biotic prophylaxis for pancreatoscopy. Until such evidence
becomes available, the decision should be individualized,
taking into account patient-specific risk factors and the na-
ture of the interventions performed.

Generally speaking, the aforementioned 3 situations
should serve as the denominator for this indicator. More
recent data, however, have demonstrated low rates of ERCP-
associated infections in patients postliver transplant.”” In
response, ASGE has adjusted the recommendation from uni-
versal administration of antibiotics for all postliver transplant
ERCP to a conditional recommendation wherein antibiotics
are given for anticipated incomplete drainage (ie, ischemic
cholangiopathy, multiple intrahepatic strictures, contrast in-
jection without stent placement).”’

The use of antibiotics also may be worthwhile in situa-
tions in which extraluminal contamination is suspected dur-
ing the conduct of ERCP, such as when there is concern
about an intraprocedural perforation or bile duct injury.
Equally important to the administration of antibiotics for
appropriate indications is the avoidance of antibiotics in set-
tings in which clinical benefit is not likely. Use of antibiotics
in inappropriate situations contributes to antibiotic resis-
tance and antibiotic-related adverse events.

INTRAPROCEDURE QUALITY INDICATORS

4. Frequency with which deep cannulation of the duct of in-
terest in patients with native papillae is achieved in pa-
tients with standard foregut anatomy (priority indicator)
Level of evidence: 1C
Performance target: >90%

Type of measure: Outcome

Achieving deep cannulation of the duct of interest is
the essential first step of any ERCP, allowing the perfor-
mance of necessary diagnostic and therapeutic interven-
tions. However, variability in physician cannulation rates
is closely associated with patient morbidity and mortality.

Discussion. Successful cannulation of the native papilla—
one without previous biliary or pancreatic sphincterotomy—

depends on various factors related to the patient and the
provider. Papilla morphology, including its relationship to
diverticula, surgical alterations, and procedure indication, is
among the factors associated with decreased cannulation
rates.””” However, the primary factor that influences the vari-
ation in success of deep cannulation is the skill and experience
of the provider.”*> Considering that ERCP failure is associated
with worse clinical outcomes and increased cost,”*° successful
cannulation is fundamental to high-quality ERCP.

In the United States, there are few data on ERCP cannu-
lation rates outside of a registry of 85 high-volume endo-
scopists who anonymously self-reported ERCP outcomes
over a 4-year period. In this cohort, the overall cannulation
rate was >80%, and 83.5% of participants had a success rate
>90%.”" In more recent work, 22 recently graduated
trainees reported ERCP performance after the completion
ofan advanced endoscopy trainee program.”” For the entire
cohort, native papilla cannulation success rate was 93.1%.
However, only 77.3% of the independent endoscopists
achieved a native papilla cannulation success rate of
>90%. There are no other high-quality longitudinal data
on ERCP performance after the completion of training.

Outside of the United States, the most robust data come
from the Netherlands, where participation in an ERCP regis-
try is mandatory. The registry identified an overall native
papilla cannulation success rate of 90.7%.”° However,
many endoscopists had a cannulation success rate of <90%,
with several endoscopists reporting a success rate of <85%.
The lowest cannulation success rates were among providers
with lower ERCP volume, consistent with previous work
showing a strong volume-to-outcomes relationship in ERCP.”
There is no agreed-upon definition of a low-volume ERCP oper-
ator. In a large meta-analysis of 13 studies, volumes of be-
tween <25 annual and <156 annual ERCPs have been used as
thresholds to define “low volume.”

Thus, available data demonstrate that high native
papilla cannulation rates are achievable but are not consis-
tently attained by all endoscopists, underscoring the
importance of quality improvement initiatives aiming to
address this variability in clinical practice. What remains
unknown, however, is when persistence to achieve deep
cannulation may cause more harm than benefit. Although
>90% is a desired target for all endoscopists, it is likely
that at some point, overambitious efforts to achieve
deep cannulation will unacceptably increase pancreatitis,
perforation, and/or sedation-related risks. Moreover, re-
turning on a different day after ampullary edema has
resolved is associated with a high cannulation success
rate.”” Thus, persistence at the index ERCP to primarily
avoid “failure” and achieve the proposed performance
target may be detrimental due to an increased adverse
event rate. The optimal time to pivot to an alternative can-
nulation strategy and the length of time to persist during a
difficult case require further study.

There are numerous advanced ERCP techniques to
improve biliary cannulation rates such as double-
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guidewire technique, cannulation over a pancreas stent,
needle-knife sphincterotomy, and fistulotomy. It is recom-
mended that endoscopists performing ERCP become
familiar with one or more of these techniques to improve
success rates.”” Use of an advanced technique to achieve
deep cannulation of the duct of interest would be counted
as a successful procedure as part of this quality indicator.

However, there is growing evidence that EUS-guided

biliary drainage (EUS-BD) is an efficacious and safe alterna-

tive to ERCP in patients with malignant biliary obstruction.

EUS-BD has been used both as primary’”’ and salvage

therapy. Although the use of EUS-BD after failed cannula-

tion achieves palliation of obstruction, the Task Force felt
that this should represent an unsuccessful ERCP. Thus, pa-
tients who require EUS-BD after attempted ERCP would be
represented in the denominator (but not the numerator) of
this quality indicator. Patients with duodenal obstruction

(preventing access to the papilla) would be considered a

“failure” of ERCP. Although the Task Force recognizes that

an unsuccessful ERCP due to duodenal obstruction gener-

ally does not reflect the technical skill of the endoscopist,
this more rigid definition was kept to better standardize
the measurement. In contrast, patients with modified upper

Gl anatomy (eg, Roux-en-Y gastric bypass or Billroth II anat-

omy) would not be included as ERCP is often significantly

more challenging in this setting.

5. Frequency with which radiation exposure is docu-
mented and measures are used to reduce exposure
to patients and staff
Level of evidence: 1C
Performance target: >98%

Type of measure: Process

Radiation dose or an accepted equivalent should be
measured and recorded for all ERCPs. This is the first
step in a comprehensive plan to systematically minimize
radiation exposure to the patient and medical staff.

Discussion. The vast majority of ERCPs use fluoros-
copy to define pathology and guide therapy, although
ERCP without fluoroscopy has been described in restric-
tive settings such as during pregnancy.”’ Fluoroscopy
carries risks to both patients and staff as excess radiation
exposure can predispose to subsequent cancer through
DNA damage and, in extreme situations, can cause cuta-
neous injury to the patient.’” As a result, guidelines from
radiology societies recommend that all procedures using
fluoroscopy be performed in compliance with ALARA (as
low as reasonably achievable) principles.””® Central to
achieving ALARA is consistent measurement of radiation
exposure and the implementation of measures that are
known to reduce dose to both the patient and staff.

Precise measurements of radiation exposure are ex-
pressed as “dose area product” and “dose at reference
point.” Because of the needed infrastructure and technol-
ogy to directly measure exposure, fluoroscopy time often

is tracked instead as a surrogate measure of the overall ra-
diation dose. However, studies suggest that fluoroscopy
time may not correlate well with overall radiation expo-
sure, especially in the setting of prolonged and complex
cases.””°® On this basis, primary measurement of radiation
exposure is encouraged as a quality improvement goal,
but if this is not possible, fluoroscopy time at the very least
should be tracked. Because case indications and complexity
vary more so by center than by provider, comparison of ra-
diation exposure (including fluoroscopy time) among pro-
viders within a particular institution will likely provide more
useful targets for quality improvement than absolute fluoros-
copy time/exposure.

Best practices to reduce radiation exposure include
reducing the pulse rate (frames per second), using a
“save last image” function rather than static image acquisi-
tion, keeping the radiation source distant from the patient
and the detector close to the patient, routine collimation,
and the uniform use of personal protective equipment,
including leaded eye protection, and proper shielding.’’
These and other principles for optimizing safe, effective
fluoroscopy use in GI procedures were outlined in a recent
international consensus statement.”” All potentially helpful
interventions should be considered and implemented as
part of a comprehensive plan (including ongoing radiation
exposure monitoring for all ERCP personnel) that balances
the optimal delivery of endoscopic care with the safety of all
those involved in the ERCP practice. All involved health
care professionals (physicians or radiology technicians)
should undergo radiation safety training to ensure proper
usage.

6. Frequency with which extrabepatic bile duct stones in
patients with normal biliary anatomy are extracted
successfully and documented (priovity indicator)
Level of evidence: 1B
Performance target: >90%

Type of measure: Outcome

Extraction of extrahepatic bile duct stones is the most
common indication for ERCP in the United States, and
routine success in this endeavor is central to a high-quality
ERCP practice. For this reason, the ability to completely
clear the extrahepatic duct of stones at the index procedure
is a priority indicator for ERCP. The performance target for
this indicator assumes that biliary cannulation has been suc-
cessfully achieved.

Discussion. Most stones found during ERCP are
smaller than 10 mm in diameter and can be removed using
conventional methods such as sphincterotomy and balloon
extraction. However, certain factors may make it difficult to
clear the stones, such as stones located above the biliary
confluence, stones retained in the cystic duct, and the
need for needle knife sphincterotomy to obtain access.”’
Stones larger than 10 mm, multiple stacked stones,
impacted stones, and stones in patients with a nondilated
or tapered distal duct can also increase the difficulty of
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complete clearance. Still, such situations are less common,
occurring in less than 20% of ERCPs. In these cases, noncon-
ventional approaches such as transpapillary large balloon
dilation, mechanical lithotripsy, or single-operator cholan-
gioscopy with electrohydraulic lithotripsy (EHL) or laser
lithotripsy may be required. In a rigorous systematic review
and meta-analysis, complete clearance of large (>10 mm)
stones was achieved at first ERCP using sphincterotomy
plus transpapillary balloon dilation in 85% of cases.' In cases
requiring EHL or laser lithotripsy, complete clearance was
achieved in 75% of cases. In a second systematic review
and meta-analysis of 19 RCTs (2752 patients) comparing 5
approaches for the treatment of CBD stones >10 mm, clear-
ance rates ranged from 100% for single-operator cholangio-
scopy to 57% for mechanical lithotripsy.”

Prospective data on individual provider clearance rates
for choledocholithiasis are limited because most studies
report aggregate outcomes (ie, according to center with
multiple providers or entire study cohort). In 1 prospective
study using self-reported anonymized data, 63 endoscopists
reported outcomes in 18,182 ERCPs.”” The overall technical
success rate for the extraction of biliary stones smaller than
10 mm was nearly 100% across both academic and commu-
nity practices. On a per-provider basis, technical success was
still quite high at >92%. These results must be viewed with
the potential bias of self-reporting. Indeed, a prospective
study using data from a nationwide registry in the
Netherlands showed that the success rate for ERCP (without
regard to indication) entered into the registry was 85.8%
compared to only 76.0% for ERCPs not reported (P <
.001).” In addition, in 1 study using independent verified
hospital episode statistics data from 37,468 patients under-
going a first ERCP for biliary stones, only two-thirds of pa-
tients had complete clearance.” Despite this limitation,
available data in aggregate suggest that routine stone extrac-
tion cases can (and should) be associated with a greater than
90% success rate.

When the indication for ERCP is choledocholithiasis, the
endoscopist should use maneuvers, such as occlusion cholan-
giogram and balloon sweeps, to ensure stone clearance and
document whether complete stone extraction is achieved.
The documentation should also include sufficient information
about the size and location of the stone(s), the presence of
strictures, and the presence of postsurgical anatomy to allow
proper comparisons in subsequent benchmarking efforts.
Provider-specific stone extraction rates should approximate
benchmark rates for patients with similar circumstances and
stone characteristics. An important difference between this in-
dicator and the previous (2015) version is that this version is
not restricted to stones less than 1 cm. Given the lower inci-
dence of larger stones and the expectation that high-quality
ERCP entails proficiency with at least some advanced extrac-
tion techniques, the denominator for this indicator is all stones
in the extrahepatic bile duct after successful cannulation of the
bile duct is achieved.

7. Frequency with which rectal indometbacin or diclofe-
nac is administered in patients with an intact papilla
(priority indicator)

Level of evidence: 1A

Performance target: >90%

Type of measure: Process

Robust clinical trial data demonstrate that nonsteroidal
anti-inflammatory drugs (NSAIDs) administered rectally
around the time of ERCP are effective in preventing PEP.””

On this basis, the administration of rectal indomethacin or

diclofenac is guideline-recommended for PEP prevention

by the ASGE and other professional societies.”””
Discussion. Both rectally delivered diclofenac and
indomethacin have been shown in clinical trials to reduce
the risk of PEP. Meta-analyses suggest that the associated
risk reduction is in the range of 50%.”“®”” A high-
profile trial published in 2012 enrolled patients at elevated
risk for PEP, leading to the perception that rectal NSAIDs
are only effective in high-risk cases.”’ Furthering this
notion was another RCT of largely average-risk patients
undergoing ERCP at a single center that showed no
benefit associated with rectal indomethacin.”’ However,
the overall body of evidence does indicate that NSAIDs
are effective in all patients. A large-scale RCT comparing
>2000 average-risk participants showed a 54% relative
risk reduction associated with the administration of rectal
indomethacin compared to no intervention,”* and meta-
analyses restricted to studies enrolling average-risk cases
have consistently demonstrated benefit.”” ™ In addition,
2 real-world clinical effectiveness studies appear to affirm
benefit in all-comers.’>®” On the basis of these data, the
most recent ASGE guidelines on PEP prevention recom-
mend rectal NSAIDs administration in unselected patients
undergoing ERCP after having restricted this recommen-
dation to high-risk cases in prior versions of the guide-
line.”” Evidence suggests that rectal NSAIDs are effective
when given before or after ERCP; however, the aforemen-
tioned large RCT showed benefit associated with system-
atic administration of the drug before the procedure.”
Some patients undergoing ERCP are at negligible risk for

PEP and thus do not require prophylaxis. The largest such
group of patients is those with a preexisting biliary sphinc-
terotomy undergoing repeat biliary intervention (eg,
routine biliary stent exchange or removal). Therefore, to-
ward the goal of a highly feasible and easily calculable mea-
sure, the denominator in this quality indicator is the number
of patients with an intact papilla undergoing ERCP. This cap-
tures the large majority of patients who would benefit from
rectal NSAIDs while minimizing drug exposure to patients at
negligible risk. Endoscopists should not, however, refrain
from administering rectal NSAIDs to patients with a preex-
isting sphincterotomy who are at risk for PEP and would
likely benefit (eg, patients with prior biliary sphincterotomy
undergoing pancreatic endotherapy).
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The performance target for this quality indicator was
set at 90% to account for patients with contraindications
to rectal NSAIDs, including those with allergies and renal
dysfunction, as well as those at very low risk who are un-
likely to benefit.*** Since existing evidence suggests that
NSAIDs are given to well less than 50% of patients under-
going ERCP, quality improvement efforts that aim to in-
crease this rate to 90% would have a highly favorable
impact.()”

8. Frequency with which the use or nonuse of prophylac-
tic PSP for the prevention of PEP in high-risk cases is
documented and tracked
Level of evidence: 1A
Performance target: >98%

Type of measure: Process

On the basis of randomized controlled trial data,”*”" pro-
phylactic PSP is strongly recommended by the ASGE and
other professional societies to prevent pancreatitis in high-
risk cases.”™ ™" A recent large-scale, methodologically
rigorous, multicenter RCT that was conducted across 20 cen-
ters in the United States and Canada affirmed the benefit of
PSP in patients at elevated risk.”” In this trial, the combination
of rectal indomethacin plus a prophylactic stent was more
effective than indomethacin alone, reducing PEP by more
than 30%, and resulting in numerically fewer cases of severe
pancreatitis and pancreatitis-related death. The benefit was
most pronounced in patients at greatest risk for PEP. The
risk of PEP is determined according to widely published
pre- and intraprocedure independent risk factors for PEP,
including but not limited to clinical suspicion of biliary or
pancreatic sphincter of Oddi dysfunction, ampullectomy,
difficult cannulation, double-wire cannulation technique,
pancreatic sphincterotomy, and pancreatic endotherapy.

4

Discussion. Despite the strength of evidence, PSP has
been difficult to operationalize as a quality indicator
because of the complexity of the intervention and its asso-
ciated decision-making. PSP requires a high level of
training and technical proficiency and can contribute to
the very harm that it aims to prevent because each step
in the process could theoretically injure the pancreas,
especially if achieved traumatically. In addition, an unsuc-
cessful attempt at stent placement may increase the risk of
PEP above baseline.”””* Thus, the primary concern with
PSP as a quality indicator is that it may encourage overam-
bitious efforts to place a stent among practitioners aiming
to satisfy performance targets, ultimately leading to more
harm than good. However, despite this potential concern
and other known disadvantages, such as cost and inconve-
nience for patients, existing evidence is clear that high-
quality ERCP requires the use of PSP in appropriate
scenarios.

The decision to perform PSP depends on several fac-
tors, the most important of which are the patient’s risk
of PEP and the anticipated level of difficulty in stent place-
ment. For example, PSP is clearly advisable when pancre-

atic duct access is already achieved (eg, inadvertent
pancreatic wire passage during biliary ERCP). In contrast,
the risk-benefit equation is not as clear when the risk of
PEP is only modestly elevated, but PSP is anticipated to
be challenging because of suboptimal cannulation align-
ment or a pancreatic ansa loop. Other factors, such as
the patient’s ability to undergo follow-up abdominal radi-
ography (which is mandatory after placement of an un-
flanged stent to ensure that prolonged retention does
not occur) as well as the endoscopist’s comfort level
with PSP also influence decision-making.

The many potential variations in the risk—-benefit ratio
of PSP underscore the challenge in attaching a perfor-
mance target to how often this intervention should be at-
tempted. Therefore, until more robust benchmarking
data are available according to clinical and procedural
scenario and practice setting, documenting and tracking
PSP use is the most cogent quality improvement activity,
aiming to reinforce the importance of this prophylactic
intervention among endoscopists and to generate out-
comes data that will inform future versions of this quality
indicator. Because prophylactic stent placement appears
to have decreased substantially in the last decade,””°
with some data suggesting use in less than 5% of high-
risk cases,”’ the recommitment to documenting and
tracking PSP is anticipated to have a favorable impact
over time.

PSP is a technically challenging and potentially dangerous
intervention that has been performed much less commonly
in recent years. On this basis, it is important for practitioners,
particularly those without training and/or experience in this
maneuver, to remain responsible in their approach. Those
without experience in performing PSP should refer antici-
pated high-risk cases—the patients who are most likely to
require PSP—to referral centers and consider engaging in
postgraduate training pathways to gain proficiency. Those
with expertise should not feel compelled, on the basis of
this quality indicator or in general, to engage in overly aggres-
sive efforts to place a stent in challenging cases because there
will be scenarios in which the risk—benefit ratio of ongoing at-
tempts becomes unfavorable. Most importantly, with recent
renewed emphasis on PSP, fellowship programs must
recommit to high-quality training in this complicated but
salutary intervention.

Whether a prophylactic stent was placed should be
documented in patients at high risk for PEP undergoing
ERCP. Thus, for this quality indicator, the denominator
is the number of high-risk ERCPs performed and the
numerator is the number of these cases for which the
use or nonuse of PSP is clearly documented.

POSTPROCEDURE INDICATORS

9. Frequency with which an unplanned bospital visit
within 30 days of ERCP occurs (priority indicator)
Level of evidence: 1C
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Performance target: <15%

Type of measure: Outcome

Unplanned or prolonged hospitalization because of
ERCP-associated morbidity encompasses physician-
defined adverse events and other unspecified morbidity
from the patient’s perspective.

Discussion. Physician-defined adverse events such as
PEP, postsphincterotomy bleeding, and cholangitis do not
fully encapsulate the morbidity associated with ERCP.”” A
discrete sequela of postprocedural morbidity is an unplanned
hospital visit specifically attributable to the procedure. In fact,
hospitalization should encompass all of the ERCP-specific
adverse events detailed in other quality indicators that follow
within this document, additional physician-defined adverse
events, and other morbidity (eg, postprocedure pain or
nausea). The rate of unplanned hospital visits is widely incor-
porated into other quality measures, including those prof-
fered by the Centers for Medicare and Medicaid Services for
Ambulatory Surgical Centers (eg, the rate after outpatient co-
lonoscopy) and even after hospital discharge (ie, the hospital
readmission rate, https://data.cms.gov/provider-data/topics/
hospitals/unplanned-hospital-visits). Compared with peers,
greater rates of unplanned or prolonged hospitalization after
procedures are likely to reflect one or more of the following:
(1) suboptimal preprocedure evaluation (ie, case selection or
optimization), (2) technical performance factors that may
lead to higher rates of morbidity (eg, abdominal pain, PEP,
nausea, or other), and (3) having an adequate ambulatory
infrastructure to support patients in the recovery period.
More or longer hospital time means more disruption for pa-
tients and greater costs per ERCP.

There are undoubtedly patient factors that influence the
rate of unplanned hospitalizations and that are independent
of the quality of the procedure, such as procedure indication,
baseline comorbidity, and patient support structure.” There
is also potential bias in defining hospitalization related to
ERCP morbidity as opposed to underlying disease. Neverthe-
less, substantial deviations from local, regional, and national
rates may reflect suboptimal case selection, procedural per-
formance, or periprocedure management, especially when
an individual provider’s spectrum of indications and patient
cohort is comparable with their peers. Therein lies the impor-
tance of documenting the need for hospitalization after
ERCP. In the United States and other Western countries, re-
ported rates of unplanned hospitalization, using state co-
horts or multistate cohorts, encompassing the most
common ERCP indications are typically <15%.%”7""°
10. Frequency with which an unplanned biliary interven-

tion (eg salvage percutaneous transhepatic biliary
drainage or repeat ERCP) within 30 days of ERCP occurs

Level of evidence: 1C

Performance target: <15%

Type of measure: Outcome

An unplanned biliary intervention shortly after ERCP is
often the result of a technically unsuccessful ERCP. The

frequent occurrence of such events indicates suboptimal
quality of care and should prompt the implementation
of quality improvement efforts.

Discussion. There is no universally accepted defini-
tion for a successful ERCP. However, there are few clinical
scenarios in which a patient needs to undergo a second
ERCP or pivot to an alternative biliary drainage procedure
such as percutaneous transhepatic cholangiography within
30 days of the index procedure.”™'"” It is more likely that
such an event represents an unplanned intervention, indi-
cating that a procedure was required based on technical
(eg, failed cannulation'") or clinical failure (eg, insufficient
or improper biliary drainage).""”'"” As opposed to cannula-
tion and stone extraction (discussed elsewhere in this docu-
ment), this quality indicator incorporates both technical
and clinical success in a metric that is discrete and measur-
able. For the purposes of this indicator, unplanned denotes
an event that was not anticipated before the index ERCP
(eg, placing a stent in a patient with acute suppurative chol-
angitis who is not safe to undergo stone extraction during
the index procedure would represent a “planned” future
event). Instead, an early unplanned intervention may
include repeat ERCP or pivot to an alternative technique
for biliary drainage such as EUS-guided direct biliary
drainage (during a subsequent procedure) or percutaneous
transhepatic biliary drainage.

Rates of successful ERCP vary widely. A systematic re-
view identified studies reporting success rates ranging
from 76% to 99%, although with varying definitions, meth-
odology, and enrollment criteria.” Documenting the fre-
quency of early repeat ERCP or related interventions
such as percutaneous transhepatic drainage and EUS-
guided drainage''" is important, because deviations from
peers may indicate lower quality (ie, value) service.'"'

There was disagreement among the Task Force mem-
bers about the timeline for this indicator. Rates of repeat
intervention at any time after the ERCP would capture
both unsuccessful procedures and excess ERCP use, a
classic example of which is excess rates of stent placement
when ERCP is performed for choledocholithiasis, indi-
cating suboptimal technical proficiency or clinical judg-
ment."' "% However, there is complexity in interpreting
an individual’s repeat ERCP rate related to their patient
population; for example, certain indications for ERCP
such as benign bile duct stricture require at least 2 ERCPs
per patient. Consistent with providing high-value care,
providers should strive to minimize their rate of additional
interventions after the index ERCP.

It is important to consider that a rescue intervention
(eg, EUS-BD for unsuccessful ERCP cannulation) would
not be registered as an unplanned intervention if per-
formed at the time of the index ERCP but would be an un-
planned intervention if performed a few days later.
Nevertheless, clinicians are encouraged to always use their
best judgment regarding the risk-benefit ratio of
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deploying the rescue intervention at the same time as the
index ERCP, as there are situations for which a delay might
be most prudent. The performance target of <15% is in-
tended to account for intentional delays that are judged
to be in the best interest of the patient.

Because estimates of success rates across various health
systems and providers are imprecise, documentation of
unplanned interventions within 30 days of the initial
ERCP will be informative to providers when these data
are reported in reference to their peers with similar case
mixes and indications and will refine appropriate targets
for unplanned interventions as an outcome quality metric
in the future.

11. Frequency with which PEP rate is documented and
tracked

Level of evidence: 3

Performance target: >95%

Type of measure: Process

PEP remains the most frequent and potentially dangerous
adverse event of ERCP, with stable incidence but increasing
mortality." !> Preventing PEP should be a major priority for
every endoscopist and unit that performs ERCP.

Discussion. Given the importance of reducing PEP as
a quality improvement goal, the rate of this adverse event
would ideally be benchmarked as an outcome measure.
However, between-provider and between-center compari-
sons of PEP rates are not reliable because of the subjective
nature of the most commonly used (consensus) defini-
tion."'® The consensus definition of PEP is all of the
following: abdominal pain consistent with pancreatitis,
serum amylase or lipase greater than 3 times the upper
limit of normal measured more than 24 hours after
ERCP, and either the need for admission or requiring pro-
longation of admission of at least 2 days. The interpreta-
tion of post-ERCP pain and the decision to hospitalize a
patient after the procedure—both central to this consensus
diagnosis of PEP—are nonobjective and variable across
practice styles and settings. Indeed, practitioners with a
low threshold to hospitalize patients after ERCP may observe
a higher rate of PEP, and vice versa. Moreover, varying clin-
ical scenarios, especially in patients with preexisting chronic
pain, that partially satisfy the criteria for this diagnosis are
subject to biased interpretation depending on multiple fac-
tors, including attitudes toward iatrogenesis. In addition, pa-
tient selection and case-mix have a major impact on PEP
rates. A referral center that cares for patients with previous
unsuccessful ERCP and recurrent acute pancreatitis may
observe a greater rate of PEP than a center that primarily
treats choledocholithiasis and pancreatic cancer.

For these reasons, defining a precise, widely applicable
performance target for PEP rate as an outcome measure is
problematic. Instead, concerted efforts to reduce the inci-
dence of this adverse event relative to one’s past perfor-

mance (or maintain high-quality performance) represent
the current mainstay of maximizing quality around this
adverse event. Such longitudinal comparisons mandate
consistent capture, documentation, and tracking of PEP
events.

Widespread adoption and reporting of this quality indica-
tor will eventually lead to the collection of sufficient data to
inform the development of performance targets that more
precisely apply to varying practice settings (eg, high-
complexity or high-risk case mix vs routine ERCP) and may
be used by comparable providers and units for meaningful
benchmarking. In addition, research aiming to identify an ac-
curate biomarker for PEP will be critical toward translating
PEP rate into an objective and actionable outcome measure.
12. Frequency with which clinically significant bemor-

rhage after sphincterotomy or sphincteroplasty is
documented and tracked

Level of evidence: 3

Performance target: >95%

Type of measure: Process

Clinically significant bleeding is a serious adverse event
that usually occurs after endoscopic sphincterotomy or
sphincteroplasty.

Discussion. There are variable definitions for clini-
cally significant bleeding, but most definitions require a
notable decrease in hemoglobin (at least 2-3 g) with me-
lena, hematemesis, or other signs of GI hemorrhage.””""’
The Task Force deliberated retaining this as an outcome
indicator, striving for a rate <1% as in the previous docu-
ment, but there was agreement that an individual pro-
vider’s rate of post-ERCP bleeding is dependent upon
other factors pertaining to case selection such as the
rate of ERCPs with a sphincterotomy and the proportion
of patients with underlying coagulopathy (innate and
medication-induced).""*'"” This latter factor may vary ac-
cording to practice setting, and since ERCP with sphincter-
otomy—most index ERCP cases—is considered “high-risk”
for bleeding adverse events according to ASGE guidelines,
it is an important determinant of this outcome.'*" In addi-
tion, bleeding after ERCP is not entirely preventable, but
the rate should be low (<1%-2% of all procedures).

Ideally, the rate of post-ERCP bleeding is calculated us-
ing the subgroup of cases without a history of previous
sphincterotomy since practices with an inordinately high
volume of patients undergoing repeat ERCPs with stent
exchanges for benign bile or pancreatic duct disease could
skew this rate lower. The Task Force also agreed that
excess use of precut sphincterotomy, a probable technical
risk factor for post-ERCP bleeding, would reflect in a sub-
stantially greater rate of post-ERCP bleeding.

Nevertheless, documentation of clinically significant
post-ERCP  bleeding remains an important process
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measure and is the only means by which an endoscopist
can compare their rate to prior performance and to their
peers.
13. Frequency with which cholangitis and cholecystitis
within 30 days of ERCP is documented and tracked

Level of evidence: 3

Performance target: >95%

Type of measure: Process

Clinically significant cholangitis (and cholecystitis) is a
serious adverse event that may occur after instrumenta-
tion of the bile duct.

Discussion. Just as post-ERCP hemorrhage is closely
linked with the performance of sphincterotomy, the risk
of post-ERCP cholangitis or cholecystitis is associated
with procedure indications as well as the effectiveness of
the intervention (eg, achieving adequate drainage of ob-
structed liver segments). Rates vary from 1% to 8% in re-
ported cohorts, with PSC representing the highest risk
indication.'”"'**  Since incomplete biliary drainage is
another important risk factor for post-ERCP cholangitis,
documenting the incidence of this adverse event will
permit endoscopists to compare their rate with peers.
Rates exceeding the published range may indicate a
need to compare the spectrum of indications (eg, propor-
tion of cases performed for hepatic confluence strictures
and PSC) and related (or potentially related) maneuvers
such as performance of cholangioscopy and mechanical
lithotripsy.”

The Task Force recognizes the recent literature detail-
ing duodenoscope-associated infections and contamina-
tion of duodenoscopes after reprocessing. However, this
was not incorporated into this infection-specific quality in-
dicator (or other quality indicators) because the measur-
able event rate of duodenoscope-associated infections is
low and the clinical significance of duodenoscope contam-
ination identified by endoscope culture remains un-
Clear.ll:’r]Z()

CONCLUSIONS

ERCP, despite its frequent application across practice
settings, is a highly complex procedure associated with
significant morbidity and costs. Because of this, measures
to improve the quality of ERCP performance will benefit
patients and health care systems both directly and indi-
rectly. Although quality improvement efforts aiming to
improve outcome measures are associated with the great-
est impact, these are often influenced by an individual pro-
vider or center’s case mix with varying indications and
comorbidities. In some situations (eg, rate of PEP), quality
indicators may be subject to interpretation and reporting
bias. Therefore, designating a single benchmark that is
fair and applicable to all endoscopists performing ERCP
may not be feasible or justified. Instead, in these areas,

the Task Force has chosen to use process measures,
such as complete tracking and documentation of the
event in question, with the expectation that the associated
clinical outcomes would be benchmarked within groups
having similar case mixes.

Important changes to this revision of the ERCP quality
indicators document include a more restrictive approach
to ERCP indications and a clear endorsement of rectal
NSAIDs in average-risk patients with intact ampullary
sphincters undergoing ERCP. Moreover, because recent
data have confirmed the role of prophylactic pancreatic
stents in patients at high risk for PEP, we have introduced
the tracking of this intervention as a new quality indicator.
The area of PEP prevention will continue to evolve with
emerging evidence about these and other prophylactic
interventions.

We have also placed significant emphasis on the tracking
of unplanned events such as the need for early biliary rein-
tervention and unexpected hospitalization. These indica-
tors were felt to measure comprehensive aspects of
quality as it pertains specifically to ERCP, are believed to
be associated with significant variability, and are perhaps
more reliably defined than other potential ERCP-related
outcome measures. Therefore, the associated quality indi-
cators (regarding unplanned biliary interventions and un-
planned hospitalization) are highlighted in this revision as
postprocedure outcome measures.

As discussed herein, it is not the intention of this docu-
ment that providers and centers track all of the proposed
quality indicators. Rather, each provider and/or center
should select the most likely indicators to improve clinical
care delivery in their practice. High-quality ERCP requires
improvement in all the proposed areas, and we hope that
this document will serve as a sequential guide along the
quality journey.
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