ORIGINAL ARTICLE

Annals of Gastroenterology (2021) 34, 575-581

Timing of endoscopic retrograde cholangiopancreatography
in acute biliary pancreatitis without cholangitis: a nationwide
inpatient cohort study

Savan Kabaria?, Hemant Mutneja®, Michael Makar?, Sushil Ahlawat¢, Anish V. Patel, Vinod K. Rustgi¢,

Abhishek Bhurwal¢

RBHS, Rutgers University, New Brunswick, NJ; John H. Stroger Cook Country Hospital, Chicago, II; New Jersey
Medical School, RBHS, Rutgers University, USA

Abstract

Background The timing of endoscopic retrograde cholangiopancreatography (ERCP) in patients
with acute biliary pancreatitis without cholangitis is unclear. We accessed a national database to
analyze the outcomes of urgent (<24 h) and early (24-72 h) ERCP in this cohort.

Methods The cohort was extracted from the Nationwide Inpatient Sample database. Hospital
ERCP volumes were generated using unique hospital identifiers. Multivariate regression modeling
was used to analyze the predictors of urgent vs. early ERCP use, and to determine various outcome
variables between the 2 cohorts.

Results Overall, 105,433 admissions were evaluated. There was a significant rise in urgent ERCP
performed over the study period. Older patients, males, patients with comorbidities, African
American and Hispanic patient populations were less likely to receive urgent ERCP. High ERCP
volume hospitals, teaching hospitals, and hospitals in the Midwest and West were more likely to
perform urgent ERCP. There were no differences in mortality rates or complication rates between
the 2 cohorts. However, there were significant differences in length of stay and healthcare cost
analysis.

Conclusions The increasing use of urgent ERCP did not result in a clinically significant benefit in
terms of mortality, length of stay, or healthcare cost analysis. The use of urgent ERCP is also not
uniform across various demographic and hospital cohorts. Urgent ERCP may be over-utilized,
and it may be reasonable to perform ERCP in this patient population based on the physician’s
suspicion about the severity of disease.
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Acute pancreatitis is one of the most common reasons for
hospitalization worldwide [1]. Over the last several decades,
the incidence of acute pancreatitis has been increasing [2].
Gallstones and alcohol are the most frequent causes of acute
pancreatitis [1]. It has been hypothesized that gallstones lead
to inflammation of the pancreas by transient obstruction of the
bile duct and the pancreatic duct, which results in bile reflux
and increased hydrostatic pressure in the pancreatic duct [1].

Often, acute gallstone-induced pancreatitis is self-limited
and improves with conservative management. However, in
specific incidences, the gallstone fails to pass spontaneously,
and the subsequent persistent biliary obstruction leads to severe
pancreatitis and/or cholangitis. It has been suggested, based on
several animal and human models, that the duration of obstruction

www.annalsgastro.gr



576 S. Kabaria et al

may be a critical factor contributing to the severity of pancreatitis
[3-6]. Therefore, endoscopic retrograde cholangiopancreatography
(ERCP) can be performed in acute biliary pancreatitis to relieve
the obstruction and reduce the morbidity and mortality associated
with the condition [3]. Subsequently, cholecystectomy should be
performed to achieve definitive treatment [7,8].

Several professional society guidelines recommend that
urgent ERCP should be performed within 24 h for patients with
acute biliary pancreatitis accompanied by cholangitis [8-12].
Based on weak evidence, the guidelines also recommend that
ERCP should be considered within 72 h when there are signs of
persistent obstruction, and itis notrecommended in the absence
of cholangitis or persistent biliary obstruction [7-10,13,14].
Thus, in the absence of cholangitis, the role of the timing of
therapeutic ERCP (<24 h, <48 h, or <72 h) remains unclear in
patients with persistent biliary obstruction.

The National Inpatient Sample (NIS) is a nationally
representative database containing information about hospital
admissions. The NIS allows generalized access to data for patients
admitted with acute biliary pancreatitis across the United States
(US). There are no nationally representative data describing the
outcomes of acute biliary pancreatitis in relation to the timing
of ERCP. We aimed to analyze the role of ERCP timing in these
patients using the NIS database. In addition, we analyzed the
factors associated with urgent ERCP in acute biliary pancreatitis
and evaluated the national trends over a decade.

Materials and methods

Design and data source

The study cohort was extracted from the NIS database of
the Healthcare Cost and Utilization Project (HCUP), Agency
for Healthcare Research and Quality (AHRQ) [15]. The NIS is
the largest and most widely used source of publically available
de-identified inpatient data in the US. The NIS does not require
institutional review board approval or exempt determination. The
database is a stratified sample of all hospital discharges in the US,
excluding rehabilitation hospitals and long-term care facilities.
HCUP discharge weights were used to obtain national estimates
[16]. The sample averages 35 million weighed discharges every
year, representing 95% of US hospitalizations [16]. We used the
International Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) codes for primary and secondary
diagnoses to identify the study population.

Study criteria

We chose the evaluation period from 1 January 2005 to 31
December 2014, based on the availability of complete data and
an adequate sample size for modeling time trends. We eliminated
discharge records with missing information for the year,
mortality or primary diagnosis, according to a scheme suggested
by the AHRQ [17]. The inclusion criteria included acute
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biliary pancreatitis defined by the primary diagnosis of acute
pancreatitis in patients who underwent ERCP within the first
72 h of admission. These patients were probably thought to have
a persistent biliary obstruction, thus prompting ERCP within
72 h based on current guidelines. Patients with a secondary
diagnosis of cholangitis were excluded, as ERCP timing is well
established in this patient population. Additionally, admission
to the critical care units probably represented greater severity
of the disease, related to a multitude of comorbidities, while the
diagnostic and therapeutic avenues pursued are also convoluted
in patients with pancreatic/biliary malignancies and chronic
pancreatitis. Therefore, these patient populations were omitted
to avoid confounding the outcome variables, such as length of
stay, cost, or procedural considerations. Patients transferred
from an external healthcare facility were also excluded, as the
disease course in this patient population is uncertain. Finally,
patients aged <18 and >89 years were excluded. A flowchart
explaining the inclusion and exclusion criteria is shown in Fig. 1.

Definition of variables

The NIS carries demographic variables that include age,
sex, race, household income per patient zip-code, patients
insurance, and hospital-related variables, such as number of
beds, region, teaching status and urban/rural location of the
hospital, as well as outcome variables, such as length of stay,
hospitalization charges, hospitalization costs, and in-hospital
mortality. The patient’s comorbidities were measured using the
Deyo adaptation of the Charlson Comorbidity Index (CCI)
for administrative data [18,19]. Hospitalization charges were
calculated, after being adjusted for annual inflation specific to
healthcare (Bureau of Labor Statistics: http:// data.bls.gov/),
with the reference year 2020. Intensive Care Unit admissions
were defined as patients requiring a ventilator, or medications
for blood pressure support at admission. Therapeutic ERCP
was defined by dilation of the duct, sphincterotomy or insertion
of a stent. Other cases were classified as diagnostic ERCP. The
ICD-9-CM codes used in this study have been previously
validated for acute pancreatitis [2,20-23], ERCP including
therapeutic and diagnostic [23-25], cholangitis [23,26],
chronic pancreatitis [27], pancreatic/biliary malignancy [28],
and complications after procedures [29,30]. All the ICD-9-CM
codes used in the study are given in the Supplementary Table 1.

Unique hospital identifiers were used to generate a variable
specifying the number of ERCP procedures performed at
each hospital per year. Hospitals were subsequently classified
according to ERCP procedure volumes per year, as low volume
(£100), intermediate volume (101-199), or high volume (>200).
Such a scheme has been used in a prior study to examine
hospitals by ERCP volume [31].

The database offers variables to correlate the day after
admission to each procedure performed during hospitalization.
To distinguish urgent from early ERCP, the procedure was
classified as urgent if it was performed on the day of admission
or the first subsequent day, representing the first 24 h after
admission. Similarly, the procedure was classified as early if it
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(Nati : R Table 1 Demographics and hospital level characteristics of patients
ational Inpatient Sample X . . . o
2005 -2014 with acute biliary pancreatitis stratified by timing of ERCP
L (n = 371,748,880) ) Characteristics Urgent ERCP  Early ERCP  P-value
(<24 h) (24-72 h)
(" Patients admitted with )
Acttelpancreatiis Excluded Patients \ n=51,564 n=53,869
- - Age <18 and >89
ez 4 - Admit to critical care unit on arrival Female, % 63.40% 60.60% <0.001
_| - Cholangitis -
- Pancreatic/Biliary Cancer Race/ethnicity, %
SjChioniclgnereatiis Caucasian 66.20% 6520% <0001
K (n=458,956) 4 African American 7.00% 9.10%
/ Hispanic 19.70% 18.80%
Excluded Patients Asian or Pacific 3.20% 2.90%
- ERCP not performed Islander
- Missing timing for ERCP
> - ERCP performed after 72 h Native American 0.60% 0.50%
0, 0y
(n = 2,081,255) Other 3.30% 3.50%
Patients admitted with Age, v, %
Acute Pancreatitis who K / el
received ERCP within 18-29 13.20% 10.40% <0.001
72 h of admission
30-39 12.50% 10.60%
0=l ss 40-49 14.50% 12.80%
Figure 1 Flowchart detailing the cohort selection from the Nationwide 50-64 26.00% 26.30%
Inpatient Sample. I?atlents with acute .blhary pancreatitis who 65-90 33.80% 39.90%
underwent endoscopic retrograde cholangiopancreatography (ERCP)
within the first 72 h of admission were included, with specific exclusion Insurance type, %
criteria based on their secondary diagnoses Medicaid 35.20% 41.80% <0.001
. . Medicare 13.70% 12.90%
was performed on one of the following 2 days, representing 24- ’ 0
72 h after admission. This methodology has been previously Private 2L SO
used within the NIS database [32,33]. Uninsured 9.00% 8.70%
Hospital size, %
Small 9.80% 10.30% 0.02
Outcomes
Medium 25.50% 27.60%
The primary outcome was the mortality, length of stay, Large 64.70% 62.20%
hospital charges/costs, and procedural complications in the Hospital location, %
urgentand early ERCP subgroups. The secondary outcomes were Northeast 18.60% 20.50% <0.001
the predictors of urgent ERCP, based on patient demographics .
. L. . Midwest 19.20% 16.10%
and hospital characteristics, and on national temporal trends of
ERCP use in acute biliary pancreatitis from 2005-2014. Sonilh Sl 0
West 27.90% 22.70%
Teaching hospitals, % 50.50% 46.30% <0.001
Statistical analysis Hospitals by yearly ERCP volumes, %
. - . Low (<100 16.94% 1426%  <0.001
We compared the baseline characteristics of the comparison w (<100) ’ 0
group. We used the chi-squared test for categorical variables, the Intermediate (100-200) et L
Student’s t-test for normally distributed continuous variables, High (>200) 66.08% 69.17%
and the Wilcoxon rank-sum test for non-normally distributed CClI score, %
continuous Varlablfzs. Standard deviations (SD). aregiven forevery . G LA -
mean value. Quartile (Q) 1 and Q3 values are indicated for every
0, 0
median value. Next, we performed a survey regression analysis ! 24.20% 25.40%
to explore the temporal trends of urgent and early ERCP in the 2 9.50% 11.50%
cohort. The trend was adjusted in relation to the ERCP hospital >3 8.30% 11.40%

volume. Univariate analysis of patient demographics, hospital
characteristics, and patient comorbidities, with a threshold of

ERCEP, endoscopic retrograde cholangiopancreatography; CCI, Charlson

comorbidity index
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P<0.1, was used to generate a multivariate regression model
with demographic, CCI, and hospital characteristic covariates
to identify the predictors of urgent ERCP. Finally, multivariate
regression models to predict the hazard ratio related to mortality
and post-procedure complications, and linear regression models
to predict regression coefficients related to the length of stay and
hospital charges/costs were devised using significant covariates,
as mentioned above. A variable defining whether the ERCP
was therapeutic or diagnostic was included in the regression
modeling. Analyses were performed using Stata, version 16.0
(StataCorp, College Station, TX). NIS is based on an intricate
sampling design that includes stratification, clustering, and
weighing. This software facilitates analysis to produce nationally
representative unbiased results, variance estimates, and P-values.

Results

Baseline demographic and hospital characteristics

A total of 105,433 weighed admissions with acute biliary
pancreatitis who underwent ERCP within the first 72 h of
admission were included in the analysis of the 10-year study
period (Fig. 1). Overall, the mean age of the study population
was 55.7 years (SD 19 years), 62.0% were females, and there
were 65.7% Caucasian, 19.3% Hispanic, and 8.0% African
American patients. Patients were primarily admitted to large
hospitals (63.5%), in urban locations (94.0%), and more
frequently in the Southern US (37.5%).

Demographic and hospital-level differences between urgent
and early ERCP are presented in Table 1. At the level of patient
demographics, urgent ERCP was more common in females and
younger adults. The African American population had fewer
urgent ERCP performed. Patients with private insurance were
over-represented and patients with Medicaid under-represented
in the urgent ERCP cohort. There were no significant differences
based on the income level of the patient’s zip code or the location
of the hospital (data not shown). Hospital level characteristics
were dissimilar in the 2 cohorts. Larger teaching institutions and
hospitals in the West and Midwest had a higher number of urgent
ERCP procedures documented. Additionally, intermediate- and
high-volume hospitals (based on ERCP procedures performed
each year) had greater numbers of urgent ERCP procedures.

The overall mortality rate in the cohort was 0.51%. The
median length of stay was 4 days (Q1 4 days; Q3 6 days).
Median hospitalization costs and charges were $14,539 (Q1
$10,248; Q3 $20,375) and $35,624 (Q1 $22,707; Q3 $55,741),
respectively. Overall complication rates were 3.77%, subdivided
into infectious (0.2%), urinary (0.2%), pulmonary (1.5%), and
gastrointestinal (1.7%).

Trends of urgent ERCP in acute biliary pancreatitis patients

The total number of ERCPs performed in acute biliary
pancreatitis patients in our cohort increased from 9727 in 2005
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to 10,710 in 2014. The total number of urgent ERCP procedures
also increased, from 4601 in 2005 to 5620 in 2014. The total
number of early ERCP procedures was largely unchanged,
from 5126 in 2005 to 5090 in 2014. The overall trend between
urgent and early ERCP in acute biliary pancreatitis patients
over the 10 years is depicted in Fig. 2. There was a significant
increasing trend in the use of urgent ERCP procedures over
the 10-year study period from 2005-2014 (P for trend <0.001).

Predictors of urgent ERCP in acute biliary pancreatitis
patients

Various predictors of urgent ERCP in acute biliary
pancreatitis patients in the multivariate regression model are
shown in Table 2. Older patients, males, patients with a high
number of comorbidities, and African American and Hispanic
patients were significantly less likely to undergo urgent ERCP.
High-volume hospitals by ERCP were more likely to perform
urgent ERCP, as were teaching hospitals and hospitals in the
Midwestern and Western US states.

Outcomes of urgent ERCP in acute biliary pancreatitis
patients

Various outcome variables and their respective multivariate
hazard ratios and regression coeflicients after urgent ERCP,
compared to early ERCP, are presented in Table 3. There were
no significant differences in mortality rates or complication
rates. A composite variable encompassing all complications
(infectious, urinary, pulmonary, and gastrointestinal) did not
differ significantly between the 2 groups.

There were significant differences in length of stay: 5.1 days
(95% confidence interval [CI] 5.0-5.2) for urgent ERCP vs.
5.9 days (95%CI 5.8-6.0) for early ERCP; total hospitalization
costs: $17,912 (95%CI $17,504-18,283) for urgent ERCP vs.

60%

55%

50%

45%

40%

35%

30%

25%
° 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Year

Figure 2 The rising trend in the use of urgent (<24 h) endoscopic
retrograde cholangiopancreatography (ERCP) in the United States
hospitals over the study period (P trend <0.001). The corresponding
rate of early ERCP (24-72 h) is represented by 1 - urgent ERCP rate



Table 2 Multivariate regression model predicting urgent ERCP (<24

h) in patients with acute biliary pancreatitis

Variables Odds ratio P-value
(95%CI)
Hospitals by yearly ERCP
volumes
Low (<100) ref
Intermediate (100-200) 1.09 (0.98-1.21) 0.085
High (>200) 1.13 (1.03-1.23) 0.005
Sex
Male ref
Female 1.07 (1.01-1.14) 0.027
Race
Caucasian ref
African American 0.74 (0.66-0.82) <0.001
Hispanic 0.89 (0.82-0.97) 0.007
Asian or Pacific Islander 0.93 (0.80-1.11) 0.45
Native American 0.96 (0.62-1.48) 0.86
Other 0.87 (0.74-1.02) 0.10
Age
18-29 ref
30-39 0.97 (0.86-1.1) 0.72
40-49 0.90 (0.80-1.01) 0.11
50-64 0.83 (0.74-0.92) 0.001
65-90 0.77 (0.67-0.88) <0.001
Region
Northeast ref
Midwest 1.23 (1.11-1.35) 0.001
South 0.96 (0.89-1.05) 0.44
West 1.42 (1.30-1.55) <0.001
Hospital location
Rural ref
Urban 0.94 (0.82-1.07) 0.37
Teaching status
Non-teaching ref
Teaching 1.18 (1.11-1.26) <0.001
CCI score, %
0 ref
1 0.91 (0.84-0.97) 0.01
2 0.80 (0.66-0.81) <0.001
>3 0.74 (0.72-0.88) <0.001

ERCP, endoscopic retrograde cholangiopancreatography; CI, confidence
interval; CCI, Charlson comorbidity index

$18,599 (95%CI $18,226-18,972) for early ERCP; and total
hospitalization charges: $47,670 (95%CI $46,549-48,792) for
urgent ERCP vs. $49,804 (95%CI $48,680-50,928) for early
ERCP. Representative P-values are shown in Table 3.

Timing of ERCP in acute biliary pancreatitis 579

Discussion

Multiple prior studies demonstrated that urgent ERCP in
acutebiliary pancreatitis, without evidence of cholangitis, did not
show better clinical outcomes, such as mortality, organ failure,
infected pancreatic and peripancreatic necrosis, or total rates of
necrotizing pancreatitis [34-42]. The evidence is still considered
to be of low quality, given the inclusion of heterogeneous
populations, single-center studies, outdated practices, and
more importantly, an insufficient power to detect a difference
[7,9]. In this study, we showed an increasing trend in the use of
urgent ERCP over the study period in patients presenting with
acute biliary pancreatitis without evidence of cholangitis in the
US. This suggests a lack of adoption of the recommendations
based on the studies described previously. The lack of concrete
evidence could be the basis for higher numbers of urgent
ERCPs being performed without an appropriate indication.
Therefore, we aimed to evaluate the role of the timing of ERCP
in acute biliary pancreatitis using the NIS, the largest publicly
available database in the US. Our cohort of 105,433 acute biliary
pancreatitis patients who underwent ERCP is the largest cohort
of patients used to examine this phenomenon.

We show that urgent ERCP was not clinically superior to
early ERCP performed within 72 h of admission, in regard to
mortality and complication rates. Despite statistically significant
differences in length of stay and hospitalization costs/charges,
the differences in these outcome measures can be considered
clinically modest, and the decision to pursue urgent rather than
early ERCP can be made on an individualized clinical basis.

Our study suggests that there are social and regional disparities
in the management of acute biliary pancreatitis patients. African
American patients had substantially less access to urgent ERCP
compared to Caucasian patients, while Hispanic patients showed
a modest deficit. Lower ERCP rates have been previously
correlated in the African American population [43,44]. However,
the mechanisms of these disparities remain unclear. African
Americans may have severe pancreatitis, which could be a reason to
avoid ERCP initially [45]. Regionally, there is no current evidence
to suggest higher rates of urgent ERCP in Midwestern and Western
US states. A possible explanation could be the concentration of
high volume, tertiary care centers in the Northeast, which could
provide a multidisciplinary approach as compared to the other
regions. Further investigation needs to be pursued to identify
if these racial and regional trends continue, and conformance
with the national averages and best practice guidelines should be
encouraged. Additionally, patients with one or more comorbidities
and older patient populations were less likely to undergo urgent
ERCP, probably because of a higher perceived risk of complications
of the procedure and anesthesia. Moreover, teaching hospitals were
more likely to pursue urgent ERCPs, probably because they had
more trained staff available to perform the procedure.

Notably, there are certain limitations to our study. There is
no information available on laboratory values in the dataset.
Consequently, the clinical decision making in regard to the
timing of ERCP is often ambiguous and challenging to capture
in such a dataset. Hence, this remains a significant limitation in
our retrospective study, as well as in other randomized clinical
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Table 3 Multivariate hazard ratio and regression coefficient outcomes
after urgent ERCP compared to early ERCP in patients with acute
biliary pancreatitis

Variables Hazard ratio (95%CI) P-value
Mortality 1.14 (0.76-1.71) 0.52
Overall complications 1.05 (0.90-1.22) 0.53
Infectious 0.59 (0.30-1.14) 0.12
Urinary 1.05 (0.60-1.88) 0.85
Pulmonary 1.00 (0.79-1.26) 0.98
Gastrointestinal 1.02 (0.82-1.29) 0.82
Variables Regression coefficient (95%CI)  P-value
Length of stay, day (-0.71) [(-0.85)-(-0.57)] <0.001
Total charges, $ $(-2,134) [$(-3,730)-$(-537)] <0.001
Total costs, $ $(-687) [$(-1,216)-$(-158)] <0.001

ERCP, endoscopic retrograde cholangiopancreatography; CI, confidence
interval

trials, as previously described [10]. Moreover, ERCP procedures
performed outside of the 72-h window were excluded and could
further represent non-adherence to evidence-based guidelines.
Additionally, it can also be argued that patients in the cohort who
underwent urgent ERCP probably had more evidence of biliary
obstruction than their counterparts. The severity of obstruction,
however, cannot be determined using our cohort. Consequently,
our regression analysis included the outcome of the ERCP in
regard to therapeutic vs. non-therapeutic (diagnostic) ERCP as
a confounding factor. By using this balancing variable, we were
able to compare urgent therapeutic ERCPs with early therapeutic
ERCPs. The conclusions of the study are strengthened by the
absence of significant differences in the outcome variables after
adjustment for the ERCP outcomes.

Despite the limitations, our dataset has multiple strengths
that increase our confidence in the veracity of our results. The
NIS is the largest all-payer database of hospital discharges in the
US and is representative of all regions throughout the country.
Therefore, our findings have excellent external validity and
are generalizable to the US population hospitalized with acute
biliary pancreatitis. Our cohort provides the largest dataset
of acute biliary pancreatitis patients to detect a difference
between urgent and early ERCP use. Because of the large
cohort size, we can accurately detect differences in the outcome
variables, which has been cited as a limitation in smaller prior
retrospective studies and clinical trials. We are also able to
meaningfully control for demographics and hospital-level
characteristics while examining the outcome variables. Finally,
we also compared outcomes across hospitals based on ERCP
volumes, which contributes to the novelty of our findings.

The results from our retrospective cohort of patients provide
further evidence to strengthen the current guidelines, which
have recommended that ERCP should be performed within
72 h of hospitalization in cases of acute biliary pancreatitis
without cholangitis. By demonstrating similar outcomes
among urgent and early ERCP patients, we show that patient
care can be individualized, and the timing of ERCP should be
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based on the resource availability at a particular institution and
the particular clinical scenario. Future clinical trials should
aim at defining strict inclusion and exclusion criteria with clear
definitions for persistent biliary obstruction and cholangitis, as
well as identifying the role of imaging modalities for proper
triage of acute biliary pancreatitis patients.

Summary Box

What is already known:

o Urgent (within 24 h) endoscopic retrograde
cholangiopancreatography ~ (ERCP) should
be performed for patients with acute biliary
pancreatitis accompanied by cholangitis

« The timing of ERCP in patients with acute biliary
pancreatitis without cholangitis is not known

What the new findings are:

o There is a rising trend in the use of urgent ERCP
in patients with acute biliary pancreatitis without
cholangitis

o Urgent ERCP is not uniformly utilized across
different hospitals and patient cohorts

« Urgent ERCP and early ERCP (within 72 h) have
similar clinical outcomes in this patient population
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Supplementary Table 1 ICD-9 Codes for respective diagnoses and
procedures

Acute pancreatitis 557.0

ERCP-all 51.10, 51.11, 51.81, 51.82, 51.83,
51.84, 51.85, 51.86, 51.87, 51.88,
52.13, 52.14, 52.21, 52.92, 52.93,

52.94, 52.97, 52.98

ERCP-therapeutic 51.81,51.82,51.83, 51.84, 51.85,
51.86,51.87,51.88, 52.13, 52.14,
52.21, 52.92, 52.94, 52.97, 52.98

Cholangitis 576.1
Chronic pancreatitis 577.1
Pancreatic/biliary malignancy 156, 157
Complications
Infectious 998.5, 998.59, 998.51
Urinary OIS
Pulmonary 997.3, 518.5, 512.1, 518.5, 518.4
Gastrointestinal 997.4
ICU admissions 96.7, 96.04, 00.17

ERCP, endoscopic retrograde cholangiopancreatography; ICU, intensive care
unit



