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ABSTRACT

Introduction Acute pancreatitis (AP) is the third most
common gastrointestinal disease resulting in hospital
admission, with over 70% of AP admissions being mild
cases. In the USA, it costs 2.5 billion dollars annually. The
most common standard management of mild AP (MAP) still
is hospital admission. Patients with MAP usually achieve
complete recovery in less than a week and the severity
predictor scales are reliable. The aim of this study will be
to compare three different strategies for the management
of MAP.

Methods/design This is a randomised, controlled, three-
arm multicentre trial. Patients with MAP will be randomly
assigned to group A (outpatient), B (home care) or C
(hospital admission). The primary endpoint of the trial will
be the treatment failure rate of the outpatient/home care
management for patients with MAP compared with that of
hospitalised patients. The secondary endpoints will be pain
relapse, diet intolerance, hospital readmission, hospital
length of stay, need for intensive care unit admission,
organ failure, complications, costs and patient satisfaction.
The general feasibility, safety and quality checks required
for high-quality evidence will be adhered to.

Ethics and dissemination The study (version 3.0,
10/2022) has been approved by the Scientific and
Research Ethics Committee of the ‘Institut d’Investigacio
Sanitaria Pere Virgili-lISPV’ (093/2022). This study will
provide evidence as to whether outpatient/nhome care is
similar to usual management of AP. The conclusions of this
study will be published in an open-access journal.

Trial registration number ClinicalTrials.gov Registry
(NCT05360797).

BACKGROUND

Acute pancreatitis (AP) is one of the most
common reasons for hospitalisation among
gastrointestinal diseases worldwide. The costs
caused by severe AP are higher than those
for mild AP (MAP). Nevertheless, approx-
imately 70% of hospital admissions for AP
are MAP, so if savings in healthcare costs are
to be achieved, it would be by lowering the

STRENGTHS AND LIMITATIONS OF THIS STUDY

= A multidisciplinary team wrote this protocol.

= The established treatment is the standard in pa-
tients with mild acute pancreatitis.

= An Independent Data Monitoring Committee will be
ensuring security and monitoring data.

= The three-arm method of the study requires a multi-
disciplinary team on the project, which may limit the
number of centres that can join.

= Lack of blinding increases the risk of performance
bias, since the participants will be aware of their

group assignment.

cost of managing patients with MAP without
complication or affecting patient safety and
satisfaction.'”

Patients in the PADI_1 Study1 from 2017 to
2019 were analysed, and these following obser-
vations were noted: (1) immediate oral low-fat
solid diet to patients with mild and moderate
AP is safe and feasible; (2) immediate oral
refeeding was associated with a significant
reduction in hospital length of stay (LOS)
(3.4 vs 8.8days, p<0.001); (3) hospital costs
were half as much, with savings of €1325.7/
patient in the immediate oral compared with
the conventional oral refeeding group; and
(4) comparing the outcome of the groups
showed no increased risk of complications.1

This proposed study seeks to prospectively
evaluate a new scope in the care of patients
with MAP and is justified based on these three
points: (1) patients with MAP usually achieve
a complete recovery of their symptoms in
less than a week with conservative manage-
ment (intravenous hydration, analgesia and
early diet); (2) clinical prognostic scoring
systems, although criticised for their poor
positive predictive value for severe AP, have
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an excellent negative predictive value to determine which
patients will have MAP early in their hospitalisation; and
(3) factors that predict hospital readmission within 30
days in AP have been studied and can be applied.*

The International Association of Pancreatology/Amer-
ican Pancreatic Association (IAP/APA) guidelines4 advise
using the presence of systemic inflammatory response
syndrome (SIRS) to predict severe AP at admission
and persistent SIRS at 48hours. The three dimensions
recommended by the guidelines for risk approximation
are: (1) host risk factors (age, comorbidity, body mass
index), (2) clinical risk stratification (persistent SIRS),
(3) monitoring response (persistent SIRS, blood urea
nitrogen, creatinine). There are many predictive scoring
systems and serum markers, but none have been shown
to be better or worse predictors of severity than SIRS.*
Thus, the bedside index of severity in acute pancreatitis
(BISAP) score, which includes the SIRS in its parameters,
provides one more tool to approximate the patient’s risk
in the aforementioned three dimensions.

Ince et al'® showed that MAP can be safely treated at
home with regular visits by a nurse under the super-
vision of a physician with large costsavings. A recent
cohort study, which included 419 patients, showed that
after appropriate triage, patients with MAP can be safely
discharged from the emergency room (ER) after a mean
of 12hours with improved outcomes and cost-savings."'

Therefore, to carry out this study, which proposes
comparing outpatient and home care treatment with
hospitalisation for patients with MAP, strict criteria for
predicting severity will need to be fulfilled. The main
objective of this trial is to determine whether, in MAP
cases, outpatient treatment or home care is similar to
standard with hospital admission treatments in terms of
diet tolerance, pain control, risk of severity, complica-
tions, patient’s satisfaction and health cost.

METHODS

Diagnosis and classification of AP

According to the Revised Atlanta criteria 2012," the diag-
nosis of AP requires two of the following three features:
(1) onset of upper abdominal pain often radiating to the
back; (2) serum lipase or amylase level at least three times
higher than the normal upper limit; (3) characteristic
findings of AP on imaging techniques such as contrast-
enhanced CT, ultrasonography and/or MRI. Severity
of AP was classified as mild (no organ failure, local or
systemic complications), moderately severe (presence
of transient organ failure, local complications or exacer-
bation of comorbid disease) or severe (persistent organ
failure (>48hours) affecting respiration, renal function
or the cardiovascular system).12

Design
This is a randomised controlled, three-arm multi-
centre trial. Patients with MAP will be randomly

divided into three groups (group A: outpatient treat-
ment, group B: medical home care and group C:
hospitalisation).

Study population
All patients diagnosed with MAP (after 24hours in the
ER) will be informed of the possibility of participating
in the PADI_2 Study. After the informed consent form
(ICF) is signed, the investigator will have access to the
electronic patient report form (ePRF) and will generate
random number that will be the treatment arm to follow
(group A, B or C).

To confirm a MAP, severity scores (SIRS, BISAP) of
patients who have been in the ER for 24 hours will be
used (figure 1).

Inclusion criteria

The inclusion criteria are as follows: (1) patient older

than 18 years of age; (2) diagnosed with AP using at

least two of these three criteria: compatible abdominal
pain, amylase or lipase level superior in threefold respec-
tive laboratory baseline levels, and suitable findings in
imaging techniques (CT, ultrasound or MRI)*; (3) MAP;

(4) signed written ICF; (5) compliance with outpatient or

home care criteria; and (6) randomisation at 24 hours of

stay in the ER.

Outpatient or home care criteria:

1. A companion who understands and accepts the pro-
cess and who will cooperate with the patient’s recovery
at home.

2. A mobile or telephone to communicate with the pa-
tient or her family member.

3. The distance to the hospital should be a maximum of
45-60 min.

Exclusion criteria

The exclusion criteria are as follows: (1) pregnant or
breastfeeding women; (2) abdominal pain >96 hours
(4days); (3) the possibility of poor oral intake or
unable to eat for reasons other than AP; (4) pancreatic
neoplasm, endoscopic retrograde cholangiopancrea-
tography or trauma aetiology; (5) choledocholithiasis
and/or cholangitis; (6) chronic or recurrent pancre-
atitis; (7) American Society of Anesthesiologists
(ASA) =3; (8) expected moderate or severe acute
pancreatitis; and (9) alcohol withdrawal syndrome for
patients with alcoholism.

Sample size

Only two studies with a similar objective have ever been
reported,'” ' and a treatment failure rate of 4%-12%
was observed in the home monitoring (outpatient/home
care) group. Using calculations for a non-inferiority
study with an estimated 95% success rate, 80% power, 5%
significance level and 10% inferiority limit, a sample size
of 75 patients per study group was calculated (total=225
patients).
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acute pancreatitis (AP)

Adult patients with an episode of

Exclusions
Not meeting inclusion criteria
(1) Patient above 18y
(2) Diagnosed AP (2 out 3 criteria)
(3) Signed written informed consent form
Meeting exclusion criteria

(1) Pregnant or breastfeeding women

(2) Abdominal pain >96h

(3) The possibility of poor oral intake for
reasons other than AP

| Stay in the emergency room for 24 h ‘ (4) Pancreatic neoplasm, endoscopic

retrograde cholangiopancreatography or

trauma etiology, biliar

(5) Choldecholitiasis and/or cholangitis
(6) Chronic or recurrent pancreatitis
(7) ASA 23

| Mild acute pancreatitis confirmed | ®)

moderate or severe acute
pancreatitis;(9) the patient is considered

unable to eat an oral diet for other reasons
than AP

| X patients to be randomized

e

N

| Outpatient | | Home Care | | Hospital Admission |
| X analysed I I X analysed | X analysed I
Figure 1 Flow chart of participants according to the SPIRIT 2013 statement.'” ASA, American Society of Anesthesiologists;

SPIRIT, Standard Protocol Items: Recommendations for Interventional Trials.

Randomisation

Randomisation will use a computer-generated random
number based on predefined randomisation lists
created separately for each recruiting centre. The ePRF
will implement a block randomisation method with a
sequence of 1:1:1. After confirming a MAP and obtaining
ICF, physicians on call at the different centres will have
access to the ePRF and generate the randomisation
sequence according to the REDCap (Research Electronic
Data Capture) registry. Enrolment will be unblinded
for patients and physicians due to the nature of the
intervention.

Duration

The planned starting date of the study is 1 November
2022, and the planned finishing date of the study is 30
November 2024.

Intervention

After a 24-hour stay in the ER, the predictive factors
of severity evaluation and the diagnosis of MAP will be
confirmed, the patient will sign ICF and be randomised
into group A, B or C (table 1). The experimental groups
are A or B and the control group is C. For all the groups,
the first follow-up will be at week 1, and the subsequent
follow-up will be at 1-3 months after hospital discharge
(table 1). The patients will be asked to complete the Secu-
rity/Satisfaction Survey'® at the last follow-up.

Groups

Group A, outpatient: the patient is discharged and
contacted by phone daily for 4 consecutive days by the
investigators in the corresponding centre.

Group B, medical home care: the patient is discharged
and contacted by phone/visits by a nurse/doctor daily for
4 consecutive days by the medical home care department
in the corresponding centre.

Group C, hospital admission: the patient is hospitalised
in the corresponding centre.

General treatment

General treatment, indicated by the IAP/APA guide-
lines*—fluid therapy, symptom control and dietary
support—will be performed for the first 24 hours in the
ER for all patients with AP. The early diet is PADI_l1
(low-fat diet immediately). After 24hours, the treat-
ment will be oral intake (antiemetics, painkillers, diet)
by all three groups. Blood samples will be obtained
48-72hours after discharge from the following: group A
in the hospital or nearly primary care provider, B home
care team and C in the hospital. The patients will be
asked to complete the Security/Satisfaction Survey'® at
the last follow-up.

Predictors of severity
Predictors of severity will be considered when: (1) SIRS
>2 criteria, (2) BISAP >2 score and (3) organ failure.
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Table 1 Schedule of enrolment, interventions and assessments according to the SPIRIT 2013 statement”
Study period
Enrolment  Allocation Post-allocation Close-out
Day 4 Control 1-3months after

Time point 24 hours 0 Day1 Day2 Day3 Discharge Week 1 discharge
Enrolment

Eligibility screen X

Informed consent X

(List of other procedures) X X X X

BS BS SSS

Allocation X
Interventions

Group A: outpatient X X X X X X X

Group B: home care X X X X X X X

Group C: hospital admission X X X X X X X
Assessments

Questionnaire admission X

Questionnaire 24 hours X

Questionnaire 2-3 days X

Questionnaire 1 week X

Questionnaire and SSS'® X

1-8months SSS

Patients will be randomised to group A (outpatient), B (home care) or C (hospital admission).

BS, blood sample; ER, emergency room; SSS, Security/Satisfaction Survey.

Discharge of patients
Patients will be counted as discharged from hospital/
outpatient/home care, when: (1) oral feeding is toler-
ated (250% of plates), (2) there is absence of nausea and
vomiting with treatment, (3) pain is controlled with oral
analgesia (Visual Analogue Scale <2), and (4) there are
clinical characteristics without predictors of severity.
Failure to meet the above-mentioned criteria within
1week after ER discharge generates the need for hospital
admission and must be considered as failed treatment in
PADI_2.

Primary endpoint

The primary endpoint of the trial will be the treatment
failure rate of the outpatient/home care PADI_2 manage-
ment for patients with MAP compared with hospitalised
patients.

The following will be considered failure of treatment:
(1) diet intolerance (<50% of plates), (2) uncontrolled
nausea or vomiting despite treatment, (3) uncontrolled
pain despite oral painkillers and (4) predictors of severity
are present.

Secondary endpoints

Secondary endpoints that will be analysed are as follows:
(1) abdominal pain relapse, (2) diet tolerance, (3)
BISAP, (4) SIRS, (5) organ failure, (6) complications, (7)
hospital readmission, (8) intensive care unit admission,
(9) health costs, (10) patient satisfaction/security, (11)
LOS and (12) analytical parameters (white cell count,

haematocrit, blood urea nitrogen, creatinine, amylase,
lipase, glucose and bilirubin) at hospital admission and
24hours and 72hours after discharge from ER. Only
direct costs will be calculated (all medications, services,
salaries of healthcare professionals, equipment, hospital
bed cost) in the coordinating hospital.

Monitored parameters
There will be a large assortment of parameters moni-
tored during the study (medical history, ASA score, phys-
ical examination, laboratory tests, diagnostic imaging,
therapy, interventions, cost, satisfaction surveym). Data
collection on the ePRF will be done electronically in
REDCap/PADI_2 (see the Data management section).
Clinical parameters: mean arterial pressure, heart rate,
temperature, Glasgow scale and abdominal pain.
Analytical parameters: white cell count, haematocrit,
blood urea nitrogen, creatinine, amylase, lypase, glucose
and bilirubin.

Trial organisation

PADI_2 is coordinated by the Joan XXIII University
Hospital of Tarragona, Spain, the group that published the
PADI_1 Study that permitted advances in AP treatment.

Coordinating Committee

The Coordinating Committee (CC) will be led by ER-M,
RJ-M, MR-R and RM (surgeons, University Hospital of
Tarragona Joan XXIII, Rovira i Virgili University, Tarra-
gona, Spain); CF (surgeon, IdiPAZ, CIBEREHD, La
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Paz University Hospital, Madrid, Spain); SLG (surgeon,
Health Consortium Maresme, Mataro, Spain); AS
(gastroenterologist, Barcelona Clinic Hospital, IDIBAPS,
CIBEREHD, University of Barcelona, Barcelona, Spain);
SLG and DCL (surgeons, Moise’s Broggi Hospital, CSI,
Barcelona, Spain).

Independent Data Monitoring Committee
The Independent Data Monitoring Committee (IDMC)
will manage data, data security and monitoring.

Data review team
Members are a delegated investigator, biostatistician and
data manager.

Data management and statistical analyses

Data management

Data will be managed by the IDMC, and ePRF will be
used. The investigator will ensure that the data in the
ePRF are complete and accurate. Detailed data flow will
be described in a Data Management Plan reflected in a
REDCap/PADI_2 user manual. Data from completed
ePRFs will be accepted under the direction of the data
manager at IDMC. Any incongruous or missing record-
ings in the ePRFs will be returned to the investigator using
a Data Query Form and documented for each individual
subject before a clean file status is declared. All changes
to ePRFs will be recorded. Before database lock, the data
review team will decide and document necessary steps
related to any issue in the database and define the anal-
ysis sets. They will also be responsible for protecting confi-
dentiality of patients before, during and after the trial.

Study populations
Three populations will be defined:

Safety analysis population: all patients with confirmed
MAP enrolled in the study.

Per-protocol population (PPP): all enrolled patients
who completed the study following all the rules.

Intention to treat (ITT): the set of all randomised
participants who start a treatment, excluding consent
withdrawals.

Withdrawal of a participant from PPP

Any investigator and the IDMC can submit recommenda-
tions for dropouts from the PPP group with reasons given
to the CC. All recommendations will be archived. The CC
will discuss all available information, and if the change
in the protocol is expected to have any relation to the
interventions and results of the study, the case will not
be included in the final per-protocol analysis. Immediate
dropout from the per-protocol group will be ordered if:
(1) any of the exclusion criteria are diagnosed during AP,
(2) any predictor of severity is present, (3) parameters
required for answering the primary endpoints are missing
or (4) there are serious medical reasons not related to AP
(eg, heart attack, accidents, etc).

Applied software

Data collection on the ePRF form and randomisation will
be done electronically in REDCap 9.8.0/PADI_2. Statis-
tical analysis will be performed using Statistical Analysis
System V.9.4 or SPSS V.21 (or later) statistical packages.
Microsoft MS Word will be used for reporting.

Statistical methods

First, the descriptive analysis will be carried out for each
variable. Central tendency (mean or median) and disper-
sion (SD or IQR) measures will be provided for quantita-
tive variables, and absolute frequencies and percentages
for qualitative variables.

Between-group comparisons for quantitative variables
under the assumption of normality will use a one-way
analysis of variance with Tukey’s post hoc test to compare
means of pairs of groups. In case of non-normality, the
Kruskal-Wallis test will be used and multiple comparisons
carried out with Mann-Whitney tests, adjusting p values
by Bonferroni. For qualitative variables, the 2 test will be
used, applying Fisher’s exact test when deemed necessary.
Actuarial survivals will be calculated using the Kaplan-
Meier method and their comparison between groups will
be carried out using the log-rank test. All the outcomes
will be analysed in ITT population (defined as partici-
pants randomised). The confidence level will always be
95% and p values reported with sensible precision.

In the multivariate survival analysis, the Cox regression
method will be used, while for the multivariate analysis of
risk factors, the logistic regression method will be used.
Variables that show statistical significance in the univar-
iate analysis and/or those that are prognostic factors in
the bibliography and theoretical framework will be intro-
duced to the statistical model.

Early quality assessment

An early quality assessment check will be performed on
the first 70 patients. The IDMC will independently review
the trial-related documents and activities, to ensure the
rights, safety and welfare of participants are respected
and the clinical data are credible. The similarity of the
groups will also be checked at the beginning of the study.
The IDMC will report these findings to the CC. The CC
will discuss all the information, and if the differences are
expected to have any relation to the interventions and
results of the study or the overall dropout rate from PPP is
>20% of all participants randomised or allocated into each
group or the differential dropout rate is >15% between
groups, the study should be reassessed and the IDMC will
make recommendations regarding reassessment of power
calculation, extension of recruitment period, extension
of number of study centres or trial completion.

Interim analyses and premature termination of the study

The IDMC may also recommend stopping the trial early
for ethical reasons if one group clearly shows evidence
of significant benefit. An interim analysis on the primary
endpoint will be performed when 50% of patients have
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been randomised and discharged. The interim analysis
will be carried out by the IDMC, which will report to the
CC.

The Haybittle-Peto boundary method will be used in
this study. This method states that if the interim analysis
shows a probability of <0.001 that a difference as extreme
or more between the treatments is found, given that the
null hypothesis is true, then the trial should be stopped
early.

Centres

The trial will start in four centres, which also participated
in the PADI_1: Joan XXIII University Hospital of Tarra-
gona, Barcelona Clinic Hospital, Health Consortium
Maresme and Moise’s Broggi Hospital, after which the
study is open for other centres. The IDMC will always
audit the centre and report to the CC. The CC may
decide whether the centre meets the requirements to join
the study. Compulsory requirements for a centre are as
follows: (1) treats at least 30 patients with AP annually,
(2) has a home care department, (3) besides the regular
medical team, the centre must appoint at least one doctor
and one nurse specifically for the trial, and (4) all investi-
gators need to attend a preliminary meeting where all the
details of the study are discussed fully and have qualified
as investigators by completing a course, either online or
face-to-face.

Authorship aspects

Authorship is based on international guidelines: all
authors must fulfil the International Committee of
Medical Journal of Editors criteria (see www.icmje.org/
journals.html). All collaborating centres providing over
25 patients can be afforded one author. Every additional
20 patients will provide the centre an additional author.
Every centre can also include formal ‘collaborators’ on
the project, which the journal will be asked to list in
PubMed at final publication. The first three authorship
positions are reserved for the study coordinators (ER-M,
MR-R, SLG) and the last two authorship positions are
reserved for the senior investigators (R]-M, CF). All other
authors will be listed in numerical order according to
the number of patients contributed to the study. Collab-
orators will be listed in alphabetical order as part of the
‘Catalan Pancreatitis Collaborative Group’.

Feasibility

As a general protocol to treat AP at the Joan XXIII Univer-
sity Hospital, patients with AP receive PADI_1 treatment
adjusted to the JAP/APA guidelines.4 Patients in PADI_1
receive diet immediately on their arrival in the ward
from the ER once their symptoms have been controlled.
Comparing the outcome of this treatment protocol with
the nil per os protocol used in most hospitals showed
that patients enjoyed benefits with no increasing risk of
complications. About 100 patients are admitted to the
existing PADI_1 hospitals annually. Therefore, if no other

institution joins this study, it can be completed within 2-3
years.

Safety

Since no unknown drugs/therapy are used in the study,
no adverse or serious adverse events are expected/inter-
pretable that would be attributable to the intervention
during the trial. As for the outpatient group, although
it is a telephonic follow-up, it will be performed daily by
the investigator team, asking for clear clinical parameters.
Blood samples will also be obtained on the same day as
in the other groups to identify predictors of severity that
require immediate hospital admission. In this trial, the
IDMC will examine safety variables after every 20 patients
complete the programme. Investigators will also report
adverse or serious adverse events on a separate form,
which must be sent to the IDMC and CC. The CC will
discuss, and if the adverse effect is confirmed, it will be
reported to the relevant Institutional Ethical Committee
(http://www.iispv.cat).

Patient and public involvement
None.

ETHICS AND DISSEMINATION

The trial is registered at the ClinicalTrials.gov registry

(NCT05360797) and received relevant ethical approval

by each centre:

» University Hospital of Tarragona Joan XXIII (coor-
dinating centre), with the reference number
093/2022 issued by the Scientific and Research Ethics
Committee of the Institut d’Investigacié Sanitaria
Pere Virgili-IISPV.

» Maresme Health Consortium, with the reference
CEIm 34/22 issued by the Scientific and Research
Ethics Committee of the Mataro Hospital.

» Barcelona Clinic Hospital, with the reference
HCB/2022/0812 issued by the Scientific and Research
Ethics Committee of the Barcelona Clinic Hospital.

» Moise’s Broggi Hospital, with the reference PR273/22
(CSI22/66) issued by the Scientific and Research
Ethics Committee of the Bellvitge Hospital University.

» Althaia University Hospital, with the reference CEI22-
111 issued by the Scientific and Research Ethics
Committee of the Fundacio Catalana d’Hospitals.

» Garcia de Orca EPE Hospital, with the date 27
February 2023 issued by the Scientific and Research
Ethics Committee of the Garcia de Orca EPE Hospital.

» La Paz University Hospital, with the reference HULP
6364 issued by the Scientific and Research Ethics
Committee of the La Paz University Hospital.

At the end of the project, we will disseminate our results
to the medical community and publish it as open access.
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