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Weekend vs. Weekday Admissions for Cholangitis
Requiring an ERCP: Comparison of Outcomes in

a National Cohort
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There has been increasing medical literature showing worse outcomes in patients admitted for

medical and surgical conditions on the weekend. This has been termed the weekend effect. Little
is known whether this weekend effect occurs for patients with cholangitis who require endoscopic
retrograde cholangiopancreatography (ERCP), a procedure that requires many resources from the

Retrospective analysis from the National Inpatient Sample (NIS) database from 2009 through 2012.

Patient data were abstracted from the database for patients admitted on the weekend and weekday
with cholangitis who underwent ERCP. Time to ERCP, length of stay, total cost, and mortality were
compared in patients admitted with cholangitis on the weekend vs. weekday who required ERCP.

OBJECTIVES:

nursing staff, anesthesia, and the endoscopist.
METHODS:

ERCP adverse events were recorded from the weekend vs. weekday as well.
RESULTS:

Twenty-three thousand six-hundred sixty-one patients were identified in the NIS database who were

admitted for cholangitis who required ERCP in the study period, of which 18,106 (76.5%) patients
were admitted on the weekday, whereas 5,555 (23.5%) were admitted on the weekend. By 24 h,
the weekday group had undergone ERCP more frequently than the weekend group (54.6 vs. 43%;
P<0.001). By 48h, the weekday group had undergone ERCP more frequently than the weekend
group (70 vs. 65.4%; P<0.001). By 72h, both groups had undergone a similar rate of ERCP

(79.7 vs. 78.9%; P=0.17). There was no statistical difference between the groups for in-hospital
all-cause mortality (2.86 vs. 2.56%; P=0.24), length of stay (6.97 days vs. 6.88 days; P=0.28),
or total cost of hospitalization ($71,552 vs $71,469; P=0.94).

CONCLUSIONS:

Despite a delay in regard to time to ERCP for weekend admissions, there was no weekend effect

observed in regard to length of stay, mortality, or total cost of hospitalization. Although biliary
drainage with ERCP is important, these results suggest that other factors in the management of
cholangitis (e.g., antibiotics and intravenous fluids) contribute to outcomes.
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INTRODUCTION

There has been an increasing amount of medical literature
showing worse outcomes in patients admitted for medical and
surgical conditions on the weekend. This has been coined the
weekend effect (1). The weekend effect was first shown in patients
admitted with myocardial infraction (2). Since that study, many
other studies across various disciplines have shown the same
weekend effect, including patients admitted with a cerebrovascular

accident, renal failure, pulmonary embolism, and atrial fibrillation
(3-6). In addition, a large study looked at 351 million patients
discharged from United States hospitals included from the
National Inpatient Sample (NIS) and found that weekend
admissions were more likely to develop non-reimbursable
hospital-acquired conditions, also known as “never events” (7).
The weekend effect has also been shown in gastrointestinal (GI)
disorders as well. There is literature showing that this effect occurs
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in patients admitted with inflammatory bowel disease requir-
ing urgent surgery and in patients admitted with gastrointestinal
hemorrhage (8,9). Both studies utilized the NIS to include a large
sample of patients. Finally, Worni ef al used the NIS to show that
patients undergoing urgent surgery for left-sided diverticulitis on
the weekend have worse outcomes than those admitted on the
weekday (10).

It is unclear whether the same weekend effect could occur
with patients admitted with cholangitis who require endoscopic
retrograde cholangiopancreatography (ERCP), as the literature is
sparse. There is one single-center study of 123 patients that showed
a decreased length of stay for ERCP performed on the weekend vs.
the first working day of the week (11). This study did not discrimi-
nate on the basis of cholangitis.

Patients admitted on the weekend requiring ERCP for biliary
disorders often have their ERCP delayed till the weekday. This
occurs as staffing for ERCP generally requires an endoscopist
trained in ERCP, a technician familiar with ERCP equipment, a
nurse familiar with ERCP, and an interventional endoscopy room
equipped with fluoroscopy. Procedures without this staff can
make a technically difficult procedure even more challenging.
However, patients admitted with moderate or severe cholangitis
often require urgent ERCP after stabilization with intravenous flu-
ids and antibiotics (12). It is unclear whether these patients admit-
ted on the weekend have these procedures delayed vs. weekday
admissions.

The aim of this study was to compare outcomes of patients
admitted on the weekend with cholangitis who underwent ERCP
vs. patients admitted on a weekday. Outcomes measured were time
to ERCP from admission, length of stay, total cost of hospitaliza-
tion, all-cause in-hospital mortality, and adverse events of ERCP
grouped by weekend vs. weekday admission.

METHODS

The data source for the study was the NIS database from 2009
to 2012. This is the largest all-payer, publicly available inpatient
database in the United States developed for Healthcare Cost and
Utilization Project (HCUP) and maintained by the Agency for
Healthcare Research and Quality (AHRQ). The database consists
of a 20% sample of all nonfederal US hospital discharges in all
50 states; unweighted, it contains data from more than 7 million
hospital stays each year, whereas weighted it estimates more
than 36 million hospitalizations nationally. Each hospitalization
includes nearly 100 patient and hospital-related variables and
is coded with one primary diagnosis upon discharge, up to 24
secondary diagnoses and 15 procedures associated with the hos-
pitalization using International Classification of Diseases, ninth
edition, clinical modification (ICD-9-CM) disease codes. HCUP
quality control procedures on principal diagnosis and dates of
hospitalization are routinely performed to confirm that data val-
ues are valid, consistent, and reliable (13). The NIS correlates well
with other hospitalization databases such as National Hospital
Discharge Survey (14) and has been extensively used for research
including research for ERCP (15-18).
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Study population

The study population was selected based on diagnostic and pro-
cedural coding in accordance with the International Classification
of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM).
Patients above the age of 18 years in the NIS database (2009-2012)
who were admitted with cholangitis and underwent ERCP were
included in the study. We only included the cholangitis patients
who underwent ERCP, as these are the moderate-to-severe cases
of cholangitis that require biliary drainage.

To identify patients in the NIS database, we first chose patients
admitted with cholangitis using diagnosis code 576.1 (primary
diagnosis of cholangitis or sepsis with secondary diagnosis of chol-
angitis), narrowed it down to patients who underwent ERCP (pro-
cedure code: 51.10, 51.11, 52.13, 52.14, 51.84, 51.85, 51.88, 52.93),
and according to our previous study (18), eliminated patients who
underwent percutaneous biliary drainage (PTBD), and then sepa-
rated them into patients admitted over the weekend and weekdays.
We excluded the PTBD group as the usual standard of care for chol-
angitis is ERCP (19,20). A large percentage of patients who undergo
PTBD have had an unsuccessful ERCP or anatomy not amenable to
standard ERCP (e.g., surgically altered anatomy) (21). We did not
want to bias the results by including this group as there are inherent
delays to procedure in these patients due to their complexity. The
sampling design used for the study is shown in Figure 1.

Outcome and predictor variables

The primary outcome measures were (a) time to ERCP from
admission (<24,<48, <72h), (b) length of stay, (c) total cost of hos-
pitalization, and (d) in-hospital mortality. As the study spanned
over 4 years (2009-2012), the total cost of hospitalization was
adjusted for economy-wide inflation to 2012 dollars. Our primary
exposure variable was admission on weekends vs. admission on
weekdays. Each hospitalization in the NIS database is designated
by a distinct variable as a weekday (Monday-Friday) or weekend
(Saturday-Sunday) hospitalization based on the date of admis-
sion. Admission on weekend and weekday was defined using
this variable. The NIS database does not allow identification of
specific admission days. The covariates included in the study were
age, gender, race, type of health insurance, admission status, hos-
pital characteristics, admission to intensive care unit, and sepsis.
The adverse events of ERCP (ERCP-associated hemorrhage,
post ERCP pancreatitis, perforation, and cholecystitis) based
on weekday or weekend admission were evaluated per previous
methodology by our group (18).

The Elixhauser comorbidity index (22,23) was utilized to iden-
tify and adjust for comorbidities in the study. The Elixhauser
comorbidity index is a list of 30 comorbidities, a well-validated
algorithm for predicting in-hospital mortality caused by a vari-
ety of conditions (categorized as 0, 1, 2, and >3 comorbidities)
(24). We used the Comorbidity Software created by HCUP for the
creation and analysis of these comorbidities.

Statistical analyses

Patient characteristics and hospital characteristics among patients
admitted over the weekend for cholangitis were compared using
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Patients meeting the inclusion and exclusion criteria
who were admitted with cholangitis in 2009, 2010,
2011 and 2012

(n = 45224)

Patients who underwent ERCP for
cholangitis in 2009, 2010, 2011 and
2012 admitted over the weekend

(n = 5555)

_______ *
(n=4236)
Patients excluded as they
never underwent ERCP
------- >
(n=21583)

Patients excluded as they
underwent PTBD

Patients who underwent ERCP for
cholangitis in 2009, 2010, 2011 and
2012 admitted over the weekday

(n=18106)

Figure 1. Diagram of the study population showing sampling scheme for the patients admitted with cholangitis who underwent endoscopic retrograde

cholangiopancreatography (ERCP).

the y*-test for categorical variables and student’s ¢-test for contin-
uous variables. Univariate and bivariate analyses were performed
to assess adverse events and inpatient mortality among patients
who underwent ERCP and were admitted with cholangitis over
the weekend and weekday. A P-value of less than 0.05 was consid-
ered statistically significant. Data analysis was performed using
SAS 9.2 (SAS Institute, Cary, NC).

In order to examine the association between in-hospital mortal-
ity and weekend vs. weekday admission, multiple logistic regres-
sion models were used to account for the potential confounding
effects of patient demographics, health insurance, comorbidity,
hospital characteristics teaching hospital status, intensive care
unit admission, and the presence of sepsis. A generalized linear
model (proc GLM) was used to estimate and compare the length
of stay and total in-hospital cost between patients admitted over
the weekend and weekdays. Multiple linear regression analyses
were utilized to control for confounders as stated above. Because
of the skewed nature of length of stay and total in-hospital cost,
these were compared after natural log transformation. Least-
squares estimates and P-values were obtained from the best fitted
models.

© 2016 by the American College of Gastroenterology

Ethical considerations

The NIS database uses completely unidentified data with no risk
of loss of confidentiality to the patients and hence was exempt
from Institutional Review Board review. A data user agreement
was completed with the AHRQ prior to using the NIS database.
As per the data user agreement, individual table cell counts <10
cannot be presented.

RESULTS
Patient characteristics
In the 4 years (2009-2012) included in our study, there were
23,661 patients who were admitted with the primary diagnosis of
cholangitis and who underwent inpatient ERCP. Of these, 5,555
were admitted over the weekend. Table 1 shows the characteris-
tics of the patients. The groups were similar. There was no differ-
ence in co-morbidities or requirement of the intensive care unit
between the two groups.

All patients underwent ERCP for cholangitis. The vast majority
of the procedures were for the indication of cholangitis second-
ary to choledocholithiasis (weekend: 78%; weekday: 73%). The
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Table 1. Characteristics of patients with cholangitis who
underwent ERCP admitted over the weekend and weekday

Weekday Weekend P value?
(n=18,106) (n=5,555)
Age, mean (years; 95% Cl) 67.00 67.61 0.0228
(66.76-67.26)  (67.15-68.07)
< 50 years, % 16.72 16.63 0.0003
51-74 years, % 43.84 41.08
>75 years, % 39.44 42.29
Race/ethnicity (%)
White 69.74 69.80 0.4721
Black 8.02 7.39
Hispanic 12.69 12.96
Other 9.55 9.84
Primary payer (%)
Medicare 59.20 60.29 0.1219
Medicaid 8.35 8.44
Private 25.34 23.79
Other 7.11 7.48
Median zip code income (%)
First quartile 23.49 23.36 0.9510
Second quartile 24.30 24.64
Third quartile 26.08 26.15
Fourth quartile 26.13 25.85
Elixhauser index, mean 2.61 2.63 (2.59- 0.3586
(95% Cl) (2.59-2.63) 2.67)
0, % 8.80 9.13 0.3460
1, % 17.93 17.08
2, % 22.75 22.32
3+, % 50.52 51.47
Hospital size (%)
Small 8.76 8.92 0.8975
Medium 21.84 21.63
Large 69.40 69.45
Ownership/control (%)
Government, non-federal 3.50 3.45 0.4105
Private, nonprofit 18.50 18.21
Private, investor-owned 7.70 6.97
Other 70.30 71.38
Hospital region (%)
Northeast 21.98 23.04 0.1179
Midwest 2515 2191
South 30.35 29.94
West 24.52 25.11
Teaching hospital (%) 57.51 58.26 0.3992
Rural (vs. urban) location (%) 5.18 5.29 0.7766
History of cholecystectomy 4.30 4.70 0.2013
Intensive care 5.52 5.65 0.7005

Cl, confidence interval; ERCP, endoscopic retrograde cholangiopancreatography.

2Student’s t-test used to compare means; Pearson’s y*-test used to compare
proportions.
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Table 2. Timing of ERCP according to weekday vs. weekend
admission

Days from Overall Weekday Weekend P value

admission  (r7=23,661), % (n=18,106), % (n=5,555), %

ERCP
Day 1 51.88 54.62 42.95 <0.0001
Day 2 68.93 70.02 65.36 <0.0001
Day 3 79.53 79.73 78.88 0.1713

ERCP, endoscopic retrograde cholangiopancreatography.

Percentages reflect cumulative proportion of patients who had ERCP by the
specified day.

remaining patients had a biliary stricture. It is unknown how many
had previous ERCPs and if they had prior placed biliary stents.

Patients with cholangitis who underwent PTBD were excluded
as explained in the methods section. The average co-morbidity
index of the PTBD group was similar to the ERCP group, indicat-
ing similar degree of comorbidity of patients (2.6 vs. 2.8).

Outcomes

The mean (+s.e.) number of days to ERCP was significantly lower
among patients admitted over the weekday (2.32+2.79) compared
with patients admitted over the weekend (2.48+2.61; P=0.0002).
Table 2 summarizes each group and percentage of patients who
underwent ERCP at each time point (24, 48, and 72h). Signifi-
cantly, fewer patients underwent ERCP within 24h if admitted
over the weekend (42.95%) compared with the weekday (54.62%)
(P<0.001); this significant trend was noted even for patients
who underwent ERCP within 48h of admission. Nearly 80% of
the patients who underwent ERCP had the procedure carried
out within 72h of admission. There was no statistical difference
among patients admitted over the weekend or weekday at this
time point.

Table 3 presents the other primary outcomes that were exam-
ined. There was no difference in all-cause in-hospital mortality,
adverse events of ERCP, length of stay, or total charges (adjusted for
economy-wide inflation to 2012 dollars) between the two groups.

DISCUSSION

The weekend effect is a medical phenomenon that is increas-
ingly being described in the literature. Our primary aim was
to determine whether the weekend effect occurred for patients
admitted with cholangitis who required an ERCP. In summary;,
we found that there was a delay in regard to time to ERCP for
patients with cholangitis who required an ERCP; however, this
did not affect the important outcomes of inpatient mortality,
length of stay, or total cost of the hospitalization between the
two groups. Thus, no weekend effect was observed. Patients
who underwent PTBD were excluded for the reasons discussed
in the methods section. The comorbidity index for the ERCP
and PTBD groups was similar, and thus sicker patients were not
selectively excluded.
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Table 3. Outcomes of patients with cholangitis who underwent
ERCP

Weekday Weekend P value
(n=18,106) (n=5,555)
All-cause 2.86 2.56 0.2369
in-hospital
mortality, %
All adverse 10.81 10.06 0.1122
events, %
Risk adjusted estimated?
Length of stay 6.97 (6.89-7.04) 6.88 (6.75-7.01) 0.2801
(days) (95% CI)
Total charges 71,552.7 71,469.9 0.9402
($) (95% Cl) (70,499.9-72,605.4) (69,627.6-73,312.3)

Cl, confidence interval; ERCP, endoscopic retrograde cholangiopancreatography.

aAll the hospital charges have been normalized and adjusted for economy-wide
inflation to 2012 dollars.

It is not surprising why there was a delay in regard to timing
of ERCP for the weekend vs. the weekday groups. ERCP requires
many resources including an interventional gastrointestinal
endoscopist, adequately trained nurses and technicians, anesthesia
support, and proper fluoroscopic facilities. It can be challenging on
the weekend to organize these resources.

The main take home point of this study is that, despite being
a delay to ERCP on the weekend, this does not affect the main
outcomes, which are in-hospital mortality, length of stay, and
total cost of hospitalization. The data suggest that other factors
contribute to the main outcomes besides time to ERCP. As it is
well known, antibiotics and intravenous fluids are pivotal in the
management of cholangitis. Given the acuity of patients present-
ing with cholangitis, it is likely that misdiagnosing cholangitis is
infrequent. Ascending cholangitis has varied presentation ranging
from mild cholangitis to severe cholangitis. Mild cholangitis usu-
ally responds to conservative management, but patients requiring
ERCP are often very sick with change in mental status, hypoten-
sion, and jaundice. These presenting symptoms and the need for
immediate care are obvious. Thus, it is likely that these sick patients
are provided appropriate resources on the weekend despite having
less staff on the weekends vs. the weekdays. On the other hand,
in disease processes where the weekend effect is observed (pul-
monary embolus, stroke, etc.), the presenting symptoms may be
subtle and thus a reason for delayed care and worsened outcomes
(2,3,5).

We chose to only include patients with cholangitis who under-
went ERCP rather than all patients who underwent ERCP on the
weekends. We felt that most centers that perform ERCP will only
perform ERCP on the weekend for therapy of cholangitis. How-
ever, there are some high volume centers for advanced endoscopy
throughout the country that perform ERCP for non-cholangitis
cases on the weekend. These centers are often equipped with
similar staff and resources on the weekend that are present on the

© 2016 by the American College of Gastroenterology
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weekday. We therefore did not want to bias the results by including
these patients.

Our results are discordant with Parikh et al. (11), the only other
study looking at weekend ERCP. Their study looked at all patients
who underwent ERCP on the weekend, regardless of cholangitis.
They found that weekend ERCP reduces length of hospital stay
and cost of hospitalization. Thus, patients admitted with symp-
tomatic bile duct stones without cholangitis could be discharged
after therapeutic ERCP relieved their symptoms. The quicker the
ERCP is performed, the faster the patient can be discharged. How-
ever, patients with cholangitis need to be treated with several days
of intravenous antibiotics, even after endoscopic biliary drainage.
This is the most likely reason for no difference in length of stay or
total hospital cost between the weekend and weekday groups in
this study.

A somewhat surprising statistic was the mean number of days
to ERCP in the cholangitis cohort admitted on the weekday (2.32
days). This timing, over 1 day, was not expected for the weekday.
Although over 54% of patients with cholangitis admitted on the
weekday had an ERCP by day one of admission, there remained a
significant number that had an ERCP after the first day. It is clear
from the NIS database that in clinical practice the spectrum of tim-
ing for an urgent ERCP for cholangitis varies. Further research into
the variables for predicating the timing of ERCP is needed (i.e.,:
community hospitals vs. tertiary care hospitals, full time hospital
employed endoscopist vs. private practice endoscopist, laboratory
markers and clinical status of patients dictating timing, etc). These
variables cannot be captured in the NIS database.

Our study is not advocating for delaying the timing of emer-
gent or urgent ERCP in patients with cholangitis. There are clearly
patients who need emergent lifesaving biliary drainage when
resuscitative measures with fluids and antibiotics have failed. Bil-
iary drainage should be performed in these patients. In this study,
43% of patients had an urgent ERCP within 24h of admission on
the weekend; these were likely lifesaving procedures.

There are limitations to this study. This is a retrospective study
and thus subject to the inherent limitations of retrospective stud-
ies. In regard to the outcome for adverse events of ERCP, the data-
base only includes information regarding the procedural adverse
events for the hospitalization. Therefore, it is possible that a proce-
dural adverse event was detected after discharge and not captured
in this database. The likelihood of this occurring is low as patients
with cholangitis are often kept in the hospital on intravenous anti-
biotics for many days after the ERCP. Finally, the database does
not allow us to capture pure technical success of the procedure;
however, this is not a main component to determining whether a
weekend effect exists.

In conclusion, this large database study adds to the growing
body of literature on the weekend effect in medicine. We found
no weekend effect for patients admitted with cholangitis requir-
ing ERCP. We are able to show that, despite there being a delay for
timing to ERCP for patients admitted on the weekend, this does
not affect the clinically relevant outcomes (length of stay, inpatient
hospital mortality, or total cost of hospitalization). Further pro-
spective studies are needed to confirm our findings.
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WHAT IS CURRENT KNOWLEDGE

There have been several reports on a weekend effect in the
hospital for patients admitted with cardiovascular, renal,
and gastrointestinal illness.

There is one previous study showing that weekend
endoscopic retrograde cholangiopancreatography (ERCP)
on patients admitted on the weekend, with biliary disorders
requiring ERCP, decreased length of stay and cost for patients.

It is unknown whether there is a weekend effect for
patients admitted with cholangitis requiring ERCP.

WHAT IS NEW HERE

There was a delay in regard to time to ERCP for patients
with cholangitis who required an ERCP on the weekend vs.
the weekday.

There was no difference between the two groups in regard
to hospital mortality, length of stay, or total cost of hospi-
talization; thus, there was no weekend effect observed for
patients admitted with cholangitis requiring ERCP in this
cohort.

Although biliary drainage with ERCP is important, these
results suggest that other factors in the management of
cholangitis (e.g., antibiotics and intravenous fluids)
contribute to outcomes.

REFERENCES
1. Zapf MAC, Kothari AN, Markossian T et al. The “weekend effect” in urgent
general operative procedures. Surgery 2015;158:508-14.

The American Journal of GASTROENTEROLOGY

10.

1

—

12.

13.

14.

15.

16.

17.

18.

19.

20.

2

—_

22.

23.

24.

Kostis WJ, Demissie K, Marcella SW et al. Weekend versus weekday
admission and mortality from myocardial infarction. N Engl ] Med
2007;356:1099-109.

Palmer WL, Bottle A, Davie C et al. Dying for the weekend: a retrospective
cohort study on the association between day of hospital presentation and
the quality and safety of stroke care. Arch Neurol 2012;69:1296-302.

James MT, Wald R, Bell CM et al. Weekend hospital admission, acute kid-
ney injury, and mortality. ] Am Soc Nephrol 2010;21:845-51.

Gallerani M, Imberti D, Ageno W et al. Higher mortality rate in patients
hospitalised for acute pulmonary embolism during weekends. Thromb
Haemost 2011;106:83-9.

Deshmukh A, Pant S, Kumar G et al. Comparison of outcomes of weekend
versus weekday admissions for atrial fibrillation. Am J CardiolAm J Cardiol
2012;110:208-11.

Attenello FJ, Wen T, Cen SY et al. Incidence of “never events” among
weekend admissions versus weekday admissions to US hospitals: national
analysis. Br Med J 2015;350:h1460.

Ananthakrishnan AN, McGinley EL. Weekend hospitalisations and post-
operative complications following urgent surgery for ulcerative colitis and
Crohn’s disease. Aliment Pharmacol Ther 2013;37:895-904.

Shaheen AAM, Kaplan GG, Myers RP. Weekend versus weekday admission
and mortality from gastrointestinal hemorrhage caused by peptic ulcer
disease. Clin Gastroenterol Hepatol 2009;7:303-10.

Worni M, Schudel I, @stbye T et al. Worse outcomes in patients undergoing
urgent surgery for left-sided diverticulitis admitted on weekends vs week-
days: a population-based study of 31 832 patients. Arch Surg 2012;147:649.

. Parikh ND, Issaka R, Lapin B et al. Inpatient weekend ERCP is associated

with a reduction in patient length of stay. Am ] Gastroenterol 2014;109:465-70.
Miura F, Takada T, Kawarada Y et al. Flowcharts for the diagnosis and
treatment of acute cholangitis and cholecystitis: Tokyo Guidelines.

] Hepatobiliary Pancreat Surg 2007;14:27-34.

Agency for Healthcare Research and Quality. Healthcare Cost and Utiliza-
tion Project. [Internet]. HCUP Qual. Control Proced. [cited 2 Nov 2014]
Available from http://www.hcup-us.ahrq.gov/db/quality.pdfAccessed on

2 Nov 2014.

Agency for Healthcare Policy and Research. Comparative analysis of HCUP
and NHDS inpatient discharge data. [Internet]. Tech. Suppl. 13. NIS release
5.1996;[cited 2 Nov 2014] Available from : http://www.ahrq.gov/research/
data/hcup/nhds/niscomp.htmlAccessed on 2 Nov 2014.

Varadarajulu S, Kilgore ML, Wilcox CM et al. Relationship among hospital
ERCP volume, length of stay, and technical outcomes. Gastrointest Endosc
2006;64:338-47.

Jamal MM, Yoon EJ, Saadi A et al. Trends in the utilization of endoscopic
retrograde cholangiopancreatography (ERCP) in the United States. Am |
Gastroenterol 2007;102:966-75.

McNabb-Baltar ], Trinh QD, Barkun AN. Biliary drainage method and
temporal trends in patients admitted with cholangitis: a national audit.

Can J Gastroenterol 2013;27:513-8.

Inamdar S, Berzin TM, Sejpal DV et al. Pregnancy is a risk factor for
pancreatitis after endoscopic retrograde cholangiopancreatography in a
National Cohort Study. Clin Gastroenterol Hepatol 2015;14:107-14.
Carr-Locke DL. Therapeutic role of ERCP in the management of suspected
common bile duct stones. Gastrointest Endosc 2002;56:5170-4.

Adler DG, Baron TH, Davila RE et al. ASGE guideline: the role of ERCP in
diseases of the biliary tract and the pancreas. Gastrointest Endosc 2005;62:1-8.

. Cotton PB, Leung JWC. ERCP, 2nd (edn). Wiley-Blackwell: West Sussex,

UK, 2015.

Elixhauser A, Steiner C, Harris DR et al. Comorbidity measures for use
with administrative data. Med Care 1998;36:8-27.

Elixhauser A, Pancholi M, Clancy CM. Using the AHRQ quality indicators
to improve health care quality. Jt Comm J Qual Patient Saf 2005;31:533-8.
Li B, Evans D, Faris P et al. Risk adjustment performance of Charlson and
Elixhauser comorbidities in ICD-9 and ICD-10 administrative databases.
BMC Health Serv Res 2008;8:12.

VOLUME 111 | MARCH 2016 www.amjgastro.com





