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Abstract
Background There is evidence-based consensus for
laparoscopic cholecystectomy during index admission
for predicted mild gallstone pancreatitis, defined by
the absence of organ failure and of local or systemic
complications. However, the optimal timing for
surgery within that admission is controversial. Early
cholecystectomy may shorten hospital length of stay
(LOS) and increase patient satisfaction. Alternatively,
it may increase operative difficulty and complications
resulting in readmissions.
Methods This trial is a single-center randomized trial
of patients with predicted mild gallstone pancreatitis
comparing laparoscopic cholecystectomy with
intraoperative cholangiogram (IOC) at index admission
within 24 hours of presentation versus after clinical
resolution on clinical and patient-reported outcomes
(PROs). The primary endpoint is 30-day LOS (hours)
after initial presentation, which includes the index
admission and readmissions. Secondary outcomes are
conversion to open, complications, time from admission
to cholecystectomy, initial hospital LOS, number of
procedures within 30 days, 30-day readmissions, and
PROs (change in Gastrointestinal Quality-of-Life Index).
Discussion The primary goal of this research is to
obtain the least biased estimate of effect of timing
of cholecystectomy for mild gallstone pancreatitis on
clinical and PROs; the results of this trial will be used to
inform patient care locally as well as to design future
multicenter effectiveness and implementation trials. This
trial will provide data regarding PROs including healthrelated quality of life that can be used in cost-utility and
cost-effectiveness analyses.
Trial registration number NCT02806297, 
ClinicalTrials.gov.

Background
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In patients with mild acute gallstone pancreatitis
(table 1), evidence-based guidelines recommend
cholecystectomy during index admission but do not
specify further.1 Based on a randomized trial from
the 1980s,2 surgeons have traditionally waited until
clinical and laboratory resolution of mild acute
gallstone pancreatitis before performing cholecystectomy. This management strategy has recently
been challenged.3–5 A systematic review reported
that early (within 3 days of admission regardless

of whether pain or laboratory values had resolved)
versus delayed laparoscopic cholecystectomy for
acute gallstone pancreatitis resulted in decreased
length of stay (LOS) without increased complications.6 However, the review included only a single
randomized trial which was stopped after interim
analysis.6
Safety-net hospitals perform approximately 12%
of emergency general surgery cases nationwide;
they have increased LOS and complications.7 A
systematic review of the quality of surgical care
in safety-net hospitals suggests that interventions
to improve timeliness and patient centeredness,
among other domains of quality, would have a
substantial impact among underserved and vulnerable patients.8
The proposed trial is a pilot randomized trial of
early cholecystectomy for predicted mild gallstone
pancreatitis within 24 hours of presentation regardless of symptoms or laboratory values versus after
clinical resolution during index admission at a safety-net hospital. The objectives are (1) to analyze the
feasibility of early cholecystectomy at a safety-net
hospital and (2) to obtain unbiased estimates of the
effect of early cholecystectomy on hospital LOS,
complications, and patient-reported outcomes
(PROs). We hypothesized that early cholecystectomy is feasible and results in shorter 30-day total
hospital LOS.

Methods/design
This trial is a single-center, parallel-group randomized trial that complies with the Standard Protocol
Items: Recommendations for Interventional Trials
 linstatement (figure 1).9 The trial is registered on C
icalTrials.
gov(NCT02806297). The first patient
was enrolled on June 27, 2016.

Setting
The setting is Lyndon B. Johnson General Hospital
(LBJGH), a 235-bed safety-net hospital in Houston,
Texas, USA, that performs approximately 1000
elective and non-elective cholecystectomies annually. In a prior analysis of 356 non-elective cholecystectomies performed during 8 months, 14%
(n=48) of patients had a diagnosis of gallstone
pancreatitis.10
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Protocol for a randomized trial of the effect of
timing of cholecystectomy during initial admission
for predicted mild gallstone pancreatitis at a safetynet hospital
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Table 2 American Society for Gastrointestinal Endoscopy (ASGE)
guidelines

Severity

Definition

Likelihood

Predictors

Mild

No organ failure, local or systemic complications and usually
resolves in first week

Very strong

Common bile duct stone on transabdominal ultrasound

Moderate

Transient organ failure, local complications or exacerbation of
comorbid disease

Severe

Clinical ascending cholangitis
Bilirubin >4 mg/dL
Strong

Persistent organ failure (>48 hours)

Dilated common bile duct (>6 mm) on ultrasound
Bilirubin level 1.8–4 mg/dL

Local complications include peripancreatic fluid collections, pancreatic and
peripancreatic necrosis (sterile or infected), pseudocyst, and walled-off necrosis.19

Moderate

Abnormal liver biochemical test other than bilirubin
Age older than 55 years
Clinical gallstone pancreatitis

Outcomes

The primary outcome is total 30-day hospital LOS (hours),
which accounts for both the potential benefits (ie, shorter initial
hospital LOS3 4) and harms (ie, readmissions due to complications)
of early cholecystectomy. Secondary clinical outcomes include
conversion to open; overall and individual 30-day complications
including transfusions, surgical site infection, pneumonia, bile
duct injury, retained stone, and bowel injury; transfer to the
intensive care unit (ICU); readmissions and development of local
or systemic complications of pancreatitis. Additional outcomes
include time to cholecystectomy, initial hospital LOS, number
of procedures, and night-time cholecystectomy. Change in the
validated Gastrointestinal Quality-of-Life Index (GIQLI) will
be assessed between admission and 1 month postoperatively.11 12
The GIQLI can detect clinically significant changes after cholecystectomy13 and has been validated in Spanish.14

Study population

Patients are considered to have gallstone pancreatitis if they
have: (1) upper abdominal pain, nausea, vomiting, and epigastric tenderness, (2) the absence of ethanol abuse, (3) elevated
plasma lipase level above the upper limit of normal (≥370 U/L),
and (4) imaging confirming gallstones or sludge.15 This definition is consistent with guidelines recommending the combination of clinical features with elevation of plasma concentrations

Presence of any strong or both strong predictors suggests a high likelihood of
choledocholithiasis. No predictors suggest a low likelihood, and all other patients
have an intermediate likelihood.18 By definition, all patients enrolled in this
trial will have at least a moderate likelihood because of the clinical diagnosis of
gallstone pancreatitis.

of pancreatic enzymes (lipase over amylase) for diagnosis.16 Only
patients with predicted mild pancreatitis based on the Bedside
Index of Severity in Acute Pancreatitis (BISAP) score (0–2
points,<2% mortality) are screened for enrollment.17 Inclusion
criteria include: patients scheduled for laparoscopic cholecystectomy prior to discharge, age ≥18 years, lack of any very strong
indicator for choledocholithiasis based on the American Society
for Gastrointestinal Endoscopy (ASGE) guidelines (table 2),18
and clinical stability as denoted by admission to a non-monitored floor bed. Exclusion criteria include: pregnancy, severe
preexisting medical comorbidities precluding surgery, organ
failure, local or systemic complications of acute pancreatitis,19
chronic pancreatitis, native language other than English and
Spanish, and refusal to participate.
Using these criteria, patients were enrolled and randomized
from June 27, 2016 to May 18, 2017. Subsequently, due to
concerns regarding the accuracy of BISAP to predict mild acute
gallstone pancreatitis, the criteria were changed to prevent
potentially operating on a patient who had progression of their
pancreatitis. Starting on August 16, 2017, patients were enrolled
but not randomized until there was no evidence of clinical
deterioration after at least 12 hours after enrollment. Clinical
deterioration is defined by new onset tachycardia, hypotension requiring fluids or vasopressors, decreased urine output,
indication for further imaging to rule out necrotizing pancreatitis, transfer to the ICU, or clinical judgement of the treating
physician.

Randomization, allocation concealment, and blinding

Consolidated Standards of Reporting Trials guidelines are being
followed.20 Patients are randomized using variable permuted
blocks using a computer-generated random sequence. Patients
are randomized by a research coordinator not involved in the
study using sequentially numbered, opaque, sealed envelopes.
Patients are stratified based on the ASGE risk for choledocholithiasis (intermediate vs high likelihood, table 2). Data analysts,
but not patients and healthcare providers, are blinded. A blinded
outcome adjudication committee will review the outcomes.

Intervention and control

Figure 1 Schedule of enrollment, interventions, and assessments.
2

The intervention is laparoscopic cholecystectomy with intraoperative cholangiogram (IOC) at admission within 24 hours of
presentation, whether pain or tenderness is present or laboratory values are elevated. Patients in whom pancreatitis severity
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Sample size calculation

An intention-to-treat analysis will be performed. The sample
size necessary to achieve a 1-day reduction in LOS (two-sided
α=0.05, β=0.80) from 3 to 2 with 10% crossover in each group
is 50, or a total of 100 patients. Based on this sample size and
an annual volume of approximately 60 patients with an approximately 60% consent rate, we expect to be able to enroll this
sample size in 1–2 years. A Poisson regression will be used to
compare 30-day LOS between the two groups including the
stratifying variable as a covariate. Secondary outcomes that are
binary will be analyzed using the Cochran-Mantel-Haenszel test.
In addition to the frequentist analysis, a Bayesian analysis will
also be performed.21 Using a neutral prior probability, we can
estimate the probability of reduction in LOS as well as that of an
increase in complications.

Data monitoring

The Data Safety Monitoring Board (DSMB) consists of a pediatric surgeon, epidemiologist/statistician, and PhD investigator,
all of whom have significant clinical research expertise. The
DSMB has already met once (May 5, 2017) at the request of the
investigators due to concerns about the accuracy of BISAP or any
other scoring system to predict mild acute gallstone pancreatitis
at admission. The DSMB approved the study to continue with
modification to the inclusion criteria to include a second evaluation at 12 hours after initial presentation.

Discussion

Increasing evidence, including from a multicenter randomized
controlled trial,6 22 has led to evidence-based guideline recommendations for cholecystectomy during the initial index admission for mild gallstone pancreatitis.1 However, the optimal
timing for surgery during index admission has not been rigorously studied. Despite recommendations for early cholecystectomy, there remain concerns unsubstantiated by prospective
data regarding increased risk of surgical complications due to
severity of inflammation or unrecognized pancreatic necrosis. In
a small, single-center study, 46 patients were identified during 16
years that had unrecognized necrosis at the time of same admission cholecystectomy.23 These patients had an increased risk of
persistent organ failure, infected necrosis, and LOS as compared
with others with necrosis that did not have cholecystectomy.
One of the challenges in selecting the appropriate cohort of
patients to study is the difficulty in predicting the severity of

acute pancreatitis. Several studies have compared both clinical
(ie, Ranson’s criteria and Acute Physiology and Chronic Health
Evaluation II) and radiologic scoring systems (ie, Modified CT
Severity Index) for the prediction of severity of pancreatitis.24–27
These studies suggest that BISAP is accurate for risk stratification, is easy to use, and correlates with mortality and intensive
care unit admission.24 25 However, despite a high specificity
(91%), a BISAP score ≥3 has only moderate sensitivity (51%)
suggesting that it is useful in ruling in severe pancreatitis but not
in ruling it out.28 Given the lack of certainty in predicting mild
acute pancreatitis using BISAP, the trial protocol was changed to
include a 12-hours observation window.
Although surgeons are concerned most about postoperative
complications, patients with acute gallstone abnormality are
primarily concerned with quality of life after surgery.29 Quality
of life does appear to be impaired after acute pancreatitis, but
there is no standardized reporting, and short-term and long-term
follow-up are lacking.30 There are very few studies evaluating
the effect of cholecystectomy on quality of life and other PROs
overall31 or after acute pancreatitis.
The high proportion of Hispanic patients in our population is
a unique aspect of this trial. Prior studies suggest that Hispanic
patients with gallstone pancreatitis may present at an earlier age
and with milder disease32 and are slightly more likely to undergo
cholecystectomy than whites.33 On the other hand, Hispanic
patients are more likely to require ERCP34 and have increased
delays to cholecystectomy after ERCP for choledocholithiasis.35
These data suggest that Hispanic patients may be an ideal population in whom to study this question as they may be most likely
to benefit.
Limitations of the trial include lack of generalizability to other
hospitals without an acute care surgery service. Although the
setting is a safety-net hospital with limited resources, there is
capacity for performing cholecystectomies at any time during
the day or night. Second, 30-day LOS is not the most clinically
important outcome. Since the trial is underpowered to detect
rare complications such as common bile duct injury, the primary
outcome of 30-day LOS is intended to serve as a surrogate for
the balance between potential benefits and harms. Third, only
short-term clinical outcomes and PROs are being measured.
However, the trial will provide unbiased estimates of outcomes
on which to base a larger multicenter trial that should include
long-term outcomes.
In summary, this is a randomized trial evaluating the timing
of laparoscopic cholecystectomy during index admission for
predicted mild acute gallstone pancreatitis in a safety-net
hospital. Interventions are needed to improve quality of care at
safety-net hospitals after emergency surgery—particularly timeliness, efficacy, and patient centeredness. The proposed trial will
evaluate feasibility and provide estimates of the probability of
improved clinical and patient-reported outcomes. If the results
are favorable, they would be used to improve local care and to
inform a multicenter pragmatic trial.
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worsens or who no longer fit trial criteria will not receive surgical
intervention until it is deemed safe and clinically appropriate by
the surgical team. The control is laparoscopic cholecystectomy
with IOC once the patient has: (1) a score of less than 2 on the
Visual Analogue Pain Scale or a decrease in score by 5, (2) no
tenderness on physical examination, and (3) decreased lipase to
either less than half of the peak value or within normal range
(73–370 U/L). Since patients with any very strong predictor
of choledocholithiasis are excluded, patients do not undergo
preoperative endoscopic retrograde cholangiopancreatography
(ERCP). If a retained common bile duct stone is identified on
IOC, postoperative ERCP is obtained within 30 days. Patients
receive standardized postoperative care in both arms. Patients
receive a regular diet postoperatively unless a complication has
occurred, and they are discharged based on: (1) normal vital
signs, (2) regular diet, (3) adequate pain control, and (4) clearance of the common bile duct based on IOC or ERCP or plans
for outpatient ERCP.
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