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BACKGROUND

Preliminary research suggests that rectally administered nonsteroidal antiinflam-
matory drugs may reduce the incidence of pancreatitis after endoscopic retrograde
cholangiopancreatography (ERCP).

METHODS

In this multicenter, randomized, placebo-controlled, double-blind clinical trial, we as-
signed patients at elevated risk for post-ERCP pancreatitis to receive a single dose of
rectal indomethacin or placebo immediately after ERCP. Patients were determined to
be at high risk on the basis of validated patient- and procedure-related risk factors.
The primary outcome was post-ERCP pancreatitis, which was defined as new upper
abdominal pain, an elevation in pancreatic enzymes to at least three times the upper
limit of the normal range 24 hours after the procedure, and hospitalization for at
least 2 nights.

RESULTS

A total of 602 patients were enrolled and completed follow-up. The majority of patients
(82%) had a clinical suspicion of sphincter of Oddi dysfunction. Post-ERCP pancreati-
tis developed in 27 of 295 patients (9.2%) in the indomethacin group and in 52 of
307 patients (16.9%) in the placebo group (P=0.005). Moderate-to-severe pancreatitis
developed in 13 patients (4.4%) in the indomethacin group and in 27 patients (8.8%)
in the placebo group (P=0.03).

CONCLUSIONS

Among patients at high risk for post-ERCP pancreatitis, rectal indomethacin signifi-
cantly reduced the incidence of the condition. (Funded by the National Institutes of
Health; ClinicalTrials.gov number, NCT00820612.)
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Welcome to the CONSORT Statement Website

COMSORT, which stands for Consolidated Standards of Reporting
Trials, encompasses various initiatives developed by the
COMNSORT Group to alleviate the problems arising from inadequate
reporting of randomized controlled trials (RCTs).

The main product of CONSORT is the CONSORT Statement,
which is an evidence-based, minimum set of recommendations for
reporting RCTs. It offers a standard way for authors to prepare
reports of trial findings, facilitating their complete and transparent
reporting, and aiding their critical appraisal and interpretation.

The COMNSORT Statement comprises a 25-item checklist and a
flow diagram, along with seme brief descriptive text. The checklist
items focus on reporting how the trial was designed, analyzed, and
interpreted; the flow diagram displays the progress of all
participants through the trial.

Considered an evolving document, the CONSORT Statement is
subject to periodic changes as new evidence emerges. This
website contains the current definitive version of the CONSORT
Statement and up-to-date information on extensions.

The recent publication of CONSORT 2010 Statement now
makes the previous version, CONSORT 2001 Statement,
out-dated. Users of the guideline are strongly recommended
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CONSORT 2010 checklist of information to include when reporting a randomised trial*

ltem Reported
Section/Topic No Checklist item on page N
Title and abstract
1a Identification as a randomised trial in the title
1b  Structured summary of frial design, methods, results, and conclusions ffor spacific guidance sse CONSORT for sbstracts)
Introduction
Background and 2a  Scientific background and explanation of rationale
objectives 2b  Specific objectives or hypotheses
Methods
Trial design 3a  Description of trial design (such as parallel, factorial) including allocation ratio
3b  Important changes to methods after trial commencement (such as eligibility criteria), with reasons
Participants 4a  Elgibility criteria for participants
4b  Seftings and locations where the data were collected
Interventions &  The interventions for each group with sufficient details to allow replication, including how and when they were
actually administered
Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they
were assessed
eb  Any changes fo trial outcomes after the trial commenced, with reasons
Sample size 7a How sample size was determined
7b When applicable, explanation of any interim analyses and stopping guidelines
Randomisation:
Seguence 8a  Method used o generate the random allocation seguence
generation 8b  Type of randomisation; details of any restriction (such as blocking and block size)
Allocation 9  Mechanism used o implement the random allocation sequence (such as sequentially numbered containers),
concealment describing any steps taken to conceal the sequence until interventions were assigned
mechanism
Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants fo
interventions
Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, those
CONSORT 2010 checkiist P



Title and abstract

ia |dentification as a randomised trial in the title

1b  Structured summary of trial design, methods, results, and concluSions fior spacific guidance see CONSORT for sbstracts)

Introduction

Background and 2a  Scientific background and explanation of rationale

objectives 2b

pathogenesis of acute pancreatitis.*> NSAIDs are
inexpensive and easily administered and have a
favorable risk profile when given as a single dose,
making them an attractive option in the prevention
of post-ERCP pancreatitis. Preliminary studies eval-
uating the protective effects of single-dose rectal
indomethacin or diclofenac in post-ERCP pancre-
atitis have been conducted,®® and a meta-analysis
suggests benefit.°

Despite these data, rectal NSAIDs are seldom
used in clinical practice because there is no conclu-
sive evidence from randomized, controlled trials'*
and because previous positive meta-analyses of
other agents for the prevention of post-ERCP pan-
creatitis have been disproved by further investiga-
tion.1213 Moreover, it remains unclear whether
NSAIDs provide incremental benefit over tempo-
rary pancreatic stents, the only proven prophylac-
tic intervention for post-ERCP pancreatitis.14-16
Therefore, we conducted a multicenter, random-
ized, controlled clinical trial to evaluate the effi-
cacy of prophylactic rectal indomethacin for the
prevention of post-ERCP pancreatitis in high-risk
patients.

Specific objectives or hypotheses
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Methods

Trial design 3a  Description of trial design (such as parallel, factorial) including allocation ratio
3b  Important changes to methods after trial commencement (such as eligibility criteria), with reasons
Participants 4a  Eligibility criteria for participants
4b  Seftings and locations where the data were collected
Interventions 5  The interventions for each group with sufficient details to allow replication, including how and when they were
actually administered
COutcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they
were assessad
&b Any changes fo trial outcomes after the trial commenced, with reasons
Sample size 7a  How sample size was determined
7o When applicable, explanation of any interim analyses and stopping guidelines
Randomisation:
Sequence 8a  Method used fo generate the random allocation sequence
generation 8b  Type of randomisation; details of any resfriction (such as blocking and block size)
Allocation 9  Mechanism used to implement the random allocation sequence (such as sequentially numbered comtainers),
concealment describing any steps taken fo conceal the sequence until interventions were assigned
mechanism
Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants fo
interventions
The inclusion criteria selected patients with an el-
evated baseline risk of post ERCP pancreatitis on ThE E}{clusi(}n criteria are llStEd il’l thf.‘ Supple-
the basis of prospectively validated patient- and . .
procedure-related independent risk factors.” Pa- mentary Appendix and were intended to exclude
tients were eligible if they met one or more of the patients in whom ERCP was unsuitable and those
following major criteria: clinical suspicion of
sphincter of Oddi dysfunction (as defined in the who had active pancreatitis, had a contraindica-

Supplementary Appendix, available at NEJM.org),

2 history of postERCP pancreatitis, pancreatic tion to the use of NSAIDs (e.g., creatinine level,
sphincterotomy, precut sphincterotomy (a proce- >1.4 mg per deciliter [124 pmol per liter] or active
dure performed to facilitate biliary access when . . .

standard cannulation techniques are unsuccessful), peptic ulcer disease), were already taking NSAIDs
more than eight cannulation attempts (as deter- . . .

mined by the endoscopist), pncamatic dilatation of (other than cardioprotective aspirin), or had an
an intact biliary sphincter, or ampullectomy. Pa- antl(:lpated low risk of pﬂst.ERCP pancreatitls
tients were also eligible for inclusion if they met . . . ..

two or more of the following minor criteria: an age (e.g., those with chronic calcific pancreatitis or a

of less than 50 years and female sex, a history of

recurrent pancreatitis (22 episodes), three or more p ﬂIlCI'E-EltiE'hEﬂd mass or thDSE Lmdergomg routine

injections of contrast agent into the pancreatic bi]iar}i’-g[&n[ e}{ch ;.]_nge}_
duct with at least one injection to the tail of the s 1 I 1 1o .. . o 1

pancreas, excessive injection of contrast agent
into the pancreatic duct resulting in opacification
of pancreatic acini, or the acquisition of a cytologic
specimen from the pancreatic duct with the use of



Blinding 11a If done, who was blinded after assignment to interventions (for example, paricipants, care providers, those

assessing outcomes) and how

11b  If relevant, description of the similarity of interventions

Statistical methods 12a  Statistical methods used to compare groups for primary and secondary outcomes
12b Methods for additional analyses, such as subgroup analyses and adjusted analyses

the procedure and in-hospital care were left to the
discretion of the endoscopist and clinical-service
staff members, who were unaware of study-group
assignments. Serum amylase and lipase were
measured in hospitalized patients at least once
24 hours after the procedure and subsequently at
clinical discretion.

reportable adverse events were gastrointestinal
bleeding, perforation, infection, renal failure, al-
lergic reaction, myocardial infarction, cerebrovas-
cular aceident, and death.

STATISTICAL ANALYSIS

The prophylactic placement of pancreatic stents has
been shown to reduce the rate of post ERCP pan-
creatitis to 5 to 10% among high-risk patients.+¢
An internal audit of high-risk ERCPs at participat-
ing institutions revealed a post-ERCP rate of pan-
creatitis of approximately 10%, despite routine
prophylactic stent placement in appropriate pa-
tients. We estimated that 948 patients (474 per

Studiu clinic randomizat DUBLU
ORB!!

study group) would provide a power of at least
80% to detect a 50% reduction in the incidence of
post-ERCP pancreatitis, from 10% in the placebo
group to 5% in the indomethacin group, on the
basis of Fisher’s exact test, with a two-sided sig-
nificance level of 0.05.

For the analysis of the primary end point, we
used a two-tailed Fisher’s exact test to analyze the
difference in the proportion of patients with post
ERCP pancreatitis in the indomethacin group and
the placebo group, with a final two-sided P value
of less than 0.041 indicating statistical signifi-
cance. This P value reflects the partial spending
of degrees of freedom of statistical testing that



INTERVENTION

All procedure-related interventions were dictated by
the performing endoscopist. Immediately after the
procedure, if the endoscopist and research coor-
dinator determined that inclusion criteria had been
met, patients were randomly assigned to receive
either two 50-mg indomethacin suppositories or
two identical-appearing placebo suppositories. The
randomization schedule, which was stratified ac-
cording to study center, was generated centrally at
the University of Michigan.

The suppositories were administered immedi-
ately after ERCP while the patient was still in the
procedure room. The rectal route was selected on
the basis of available pilot data suggesting that
only rectal NSAIDs are effective in preventing post-
ERCP pancreatitis, perhaps owing to more rapid
and complete bioavailability than with oral admin-
istration.*®** The indomethacin suppositories were
purchased from two vendors: G&W Laboratories
and Custom Med Apothecary. Formal potency test-
ing confirmed that the vendors provided indometh-
acin suppositories that were pharmacodynamically
equivalent (Analytic Research Laboratories).

OUTCOMES

The primary outcome of the study was the develop-
ment of postERCP pancreatitis, which was defined
according to consensus criteria'® (details are pro-
vided in the Supplementary Appendix). Briefly,
post-ERCP pancreatitis was diagnosed if there was
a new onset of pain in the upper abdomen, an eleva-
tion in pancreatic enzymes of at least three times
the upper limit of the normal range 24 hours af
ter the procedure, and hospitalization for at least
2 nights. The secondary outcome was the devel-
opment of moderate or severe post-ERCP pan-
creatitis (see the Supplementary Appendix). Data
regarding the length of hospital stay for patients
with post-ERCP pancreatitis were collected pro-
spectively, but the duration of hospitalization was
not a prespecified outcome measure and was
therefore analyzed post hoc.

-~



Results
Paricipantflow (a  13a

diagram is strongly
recommended) 13b
Recruitment 14a
14b
Baseline data 15

For each group, the numbers of pariicipants who were randomly assigned, received intended treatment, and
were analysed for the primary outcome

For each group, losses and exclusions after randomisation, together with reasons

Dates defining the periods of recruitment and follow-up

Why the trial ended or was stopped

A table showing baseline demographic and clinical characteristics for each group

799 Patients provided informed consent

197 Were excluded
169 Did not meet inclusion criteria
™ 11 Met exclusion criteria

17 Did not undergo ERCP

L

602 Underwent randomization

l

295 Were assigned to and received 307 Were assigned to and received
indomethacin placebo

1 Could not hold supposi-
tories and was included in  [=—
the intention-to-treat analysis

Y

295 Completed follow-up for primary 307 Completed follow-up for primary
end point at 5 days and were included end point at 5 days and were
in the intention-to-treat analysis included in the analysis

Figure 1. Enrollment and Outcomes.







