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What Is Known
o AP isan underdiagnosed disease in children.
creatic enzyme measurement during abdominal pain.

acteristics of AP.

« No evidence-based guidelines are available to give proper instruction concerning the necessity of pan-

o No large worldwide prospective clinical trials exist for understanding the most common clinical char-

What Is New

diagnosis of AP (PINEAPPLE-P).

« A multinational prospective clinical trial is registered and open for all centers.
o This is the first large worldwide study to explore the route from the first sign of abdominal pain to the

o This trial will help to diagnose AP in a reliable and cost-efficient way.
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Abstract

Background: There are unexpectedly large differences be-
tween the incidences of acute pancreatitis (AP) as indicated
by different hospitals. Retrospective studies suggest that the

reason behind this is the large differences that exist between
the local managements of abdominal pain at emergency
units. Unfortunately, no evidence-based medicine (EBM)
guidelines are available to give proper instruction concern-
ing the necessity of serum pancreatic enzyme measurement
during abdominal pain. Summary: Pain in Early Phase of
Pediatric Pancreatitis (PINEAPPLE) is an observational, multi-
national observational clinical trial to explore the route from
the first sign of abdominal pain to the diagnosis of pancre-
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atitis (PINEAPPLE trial). The PINEAPPLE-R subtrial is a retro-
spective review on the records of children (patients under
18) appearing at emergency units — a review of their clinical
symptoms, results of imaging examinations and laboratory
parameters. The PINEAPPLE-P subtrial is a prospective trial
designed to develop a fast and simple EBM guideline that
helps to evaluate (in a reliable and cost-efficient way) the
necessity of pancreatic enzyme test and abdominal ultraso-
nography (or even computed tomography) when a child has
abdominal pain. The trial has been registered at the ISRCTN
registry and has received the relevant ethical approval. Key
Message: The PINEAPPLE trial will help to recognize AP in
children in a highly efficient manner. ©2015 5. Karger AG, Basel

Introduction

Several publications describe an increasing incidence
of acute pancreatitis (AP) in both children and adults [1-
3]. Importantly, AP became the most common reason of
hospitalization in the United States in 2012 with over
270,000 discharges [4]. The reason behind the impressive
incidence of AP could be either improved awareness of
the disease and/or the elevated number of the new inci-
dence [5-7].

Although two major studies have proved that the inci-
dence of AP is not much less in children than in adults
(3.6-13.2 per 100,000), the overall incidence is below
1 per 100,000 or even less worldwide [8, 9]. A retrospec-
tive trial in Pittsburgh suggested a close relationship be-
tween the number of serum amylase and lipase measure-
ment and the rising incidence of the disease [7]. Their
data showed that the increased pancreatic enzyme testing
could account for 94% of the change in all AP admission,
suggesting that pediatric pancreatitis is an underdiag-
nosed disease.

There are factors that make the diagnosis of AP chal-
lenging when it comes to ordering pancreatic enzymes:
(i) abdominal pain is a common complaint in kids; 50%
of the cases are in the category of pain-predominant func-
tional gastrointestinal disorder with no significant mor-
bidity [10], (ii) most of the hospitals cannot afford mea-
suring serum amylase/lipase in every children having ab-
dominal pain [10], however (iii) no evidence-based
medicine (EBM) guidelines are available to give proper
instruction concerning the necessity of pancreatic en-
zyme measurement during abdominal pain. Therefore,
most of the pancreatic enzyme test ordering are based on
individual experience of the clinicians. It is almost need-
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less to say that international clinical observational trials
are crucially needed to understand the most common
clinical characteristics of AP.

The Hungarian Pancreatic Study Group (HPSG) was
established in 2011 in order to improve patients’ life
suffering in pancreatic diseases. To achieve our aims, we
(i) developed an electronic data registry and biobank
for patients (www.pancreas.hu), (ii) published the cur-
rently available EBM guidelines [11-15], (iii) estab-
lished specific study sessions including a pediatric ses-
sion, and (iv) organized multicentre clinical trials [16,
17].

Here we propose a multicenter, clinical trial called
PINEAPPLE (Pain in Early Phase of Pediatric Pancreati-
tis), which is open to all institutions to join in. The trial
protocol aims at exploring the route from the first sign of
abdominal pain to the diagnosis of pancreatitis in a retro-
spective (PINEAPPLE-R) and prospective (PINEAPPLE-
P) way.

Methods

Preliminary Settings

The study has been initiated and drafted by the HPSG. The
protocols have been introduced in our latest international meet-
ing held in Szeged in November 2014 (http://pancreas.hu/sites/
info/files/conferences/ ALPD2014-Program.pdf), which was at-
tended by some of the well-established pediatric pancreatologists.
Around 100 clinicians - 60 Hungarians and 40 international
(from 9 different countries) investigators attended. The trial has
been discussed and the suggested modifications have been includ-
ed. The study has been discussed and accepted by the scientific
committee of the International Association of Pancreatology
(IAP), and therefore, it is running under the auspices of HPSG and
IAP.

Ethical Issues

The studies have received the relevant ethical approval (No.:
ad.52857-2/2014) issued by the National Hungarian Ethical Au-
thority (ETT TUKEB). Study management will strictly follow the
Ethical Guidelines for Observational Studies.

Trial Registration

The PINEAPPLE trial has been registered at the ISRCTN reg-
istry (ISRCTN35618458), which is a primary clinical trial registry
recognized by WHO and ICMJE, which accepts all clinical re-
search studies, providing content validation and curation and the
unique identification number necessary for publication.

Centers throughout the world are welcome to participate in the
PINEAPPLE trial. ‘Online Call for Centers’ will be available at
http://www.pancreas.hu/en/studies/pineapple. Completion of the
‘LETTER OF INTENT’ form will be mandatory for registering
participation of each institution. HPSG will acknowledge receipt
of the 'LETTER OF INTENT’ form and will contact centers pro-
viding them with additional study information.
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Patients and Centers Involved in the Trial

The PINEAPPLE trial is divided into 2 subtrials.

The aim of PINEAPPLE-R is a retrospective review on records
of children (patients under 18) appearing at emergency units in
one or two months depending on the size of the center; the review
is centered around their clinical symptoms, results of imaging ex-
aminations and laboratory parameters.

The aim of PINEAPPLE-P is to provide a fast, simple and au-
thentic system that helps to evaluate (in a reliable and cost-efficient
way) the necessity of pancreatic enzyme test and abdominal ultra-
sonography (or even computed tomography) when a child has ab-
dominal pain.

For the PINEAPPLE-R subtrial, we aim to collect around
1,000-2,000 cases (appearing in the ER unit with any kind of rea-
sons/symptoms) from each center. Preliminary data suggested
that around 5-10% of children admitted to the ER unit have ab-
dominal pain. Therefore, per center, we expect around 100-200
cases with abdominal pain. Altogether, we wish to collect around
20,000 cases with abdominal pain within 3 years.

The PINEAPPLE-P is for patients under 18 years old appearing
at ER unit with a leading symptom of abdominal pain. Our aim
was to collect around 100 cases from each center. Altogether we
wish to collect around 20,000 cases with abdominal pain within
3 years (http://www.pancreas.hu/en/studies/pineapple).

Protocol for Retrospective Data Collection for PINEAPPLE-R

This is a pure retrospective review of electronic computerized
records of the relevant centers. Diagnosis and data concerning ba-
sic clinical symptoms (abdominal pain [yes/no], vomiting [yes/
no], nausea [yes/no]) are required for all patients appearing on the
ER unit. A diagnosis of abdominal pain is decided based on the
doctor’s opinion/record. If the patient has abdominal pain, infor-
mation about the imaging examination of the pancreas (yes/no, if
yes: positive/negative for pancreatitis) and laboratory parameters
pancreatic enzyme measurements (either amylase or lipase, yes/
no, if yes whether it is increased with 3x) are obligatory. Where
data are available, information concerning the experience of the
doctor in charge needs to be given (experienced doctor: at least 10
years experience with board certification, beginner: others). The
information is collected into a uniform harmonized excel sheet
that can be downloaded from the study website (http://pancreas.
hu/en/studies/pineapple).

Inclusion Criteria for PINEAPPLE-R
o Under 18 years old
o Accurate electronic data mentioned in the protocol

Exclusion Criteria for INEAPPLE-R
o Above 18 years old
 Inaccurate electronic data mentioned in the protocol

Protocol for Prospective Data Collection for PINEAPPLE-P

The PINEAPPLE-P subtrial has a questionnaire style data-col-
lection method. The form is available on the web system http://
www.pancreas.hu/en/studies/pineapple (table 1). The patients
and parents have to be informed accordingly. The ‘informed con-
sent form’ needs to be signed and the ‘Questionnaire’ needs to be
filled out. Four quality control points are established. First, the
local clinical research assistant must upload the data electroni-
cally and confirm that the data are the same as those in the hard

PINEAPPLE Study

copy. Second, the local institutional principal investigator (who
has to have a medical doctoral degree) must recheck the uploaded
data and confirm their validity and accuracy. Third, the central
data administrator, who is based at the headquarters of HPSG,
must control the accuracy and finally, the trial leader must go
through the details. Patients with inadequate or insufficient data
will be excluded.

Inclusion Criteria for PINEAPPLE-P
o Under 18 years old
o The leading symptom is acute abdominal pain

Exclusion Criteria for PINEAPPLE-P
o Above 18 years old
o No or chronic abdominal pain

Statistical Analyses

Patients data will be analyzed in 4 different age categories (0
6,6-10, 10-16, 16-18 years). Association between each collected
parameters (medical history, symptoms, etc.) and AP will be de-
termined. Statistical analysis will be carried out by data mining
methods. The applied methods will be determined based on the
main characteristics of the collected data, and the most suitable
method - or method combination — will be chosen. The following
data mining methods are being contemplated: logistic regression,
discriminant analysis, random forest analysis, decision tree, clus-
ter analysis. ROC analysis and/or confusion matrix will be per-
formed to evaluate the predictive power of the classification al-
gorithm.

Expected Results

PINEAPPLE-R study will help to understand our current clin-
ical practice on patients with abdominal pain in different countries
and centers. The PINEAPPLE-P study will help to establish an
EBM guideline, which will help to provide a fast, simple and au-
thentic system to evaluate (in a reliable and cost-efficient way) the
necessity of the pancreatic enzyme test and abdominal ultrasonog-
raphy when a child has abdominal pain.

Authorship Policy

In order to give appropriate credit to each investigator/cen-
ter, we will use standardized authorship policy. Concerning the
PINEAPPLE-R subtrial: under 1,500 patients will generate
1, whereas above 1,500 patients will generate maximum of 2 co-
authors from the center PINEAPPLE-P: every 100 patients will
generate 1 co-author. All other investigators/contributors who do
not meet the criteria for authorship will be listed in an ‘Acknowl-
edgements’ section. For example, those who provide purely techni-
cal help or a department chair who provided only general support
will appear in this section.

Discussion

The 2 out of 3 criteria rule is used to dianose AP both
in adults and children [9, 11, 13]. Two of the following
parameters are required: (1) abdominal pain, (2) serum
amylase and/or lipase values >3 times upper limits of
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Table 1. Summary of clinical data required for PINEAPPLE-P

1. Patient personal details
Gender
Ethnicity/race

Male/female
White/Black/Asian-Indian/not known

2. Details from the medical history
(a) Family medical history
Pancreas disorders in family history: AP/CP/AIP/PC

Yes/no, if yes: relationship to patient

(b) Medical history of the child

Known diseases

Abdominal surgery

New medications taken in the last 2 weeks

New symptoms in the last 2 weeks

New diet, change in diet in the last 2 weeks

Any event strongly affecting the child emotionally in the last 2 weeks
Any event strongly affecting the child emotionally in the last 2 weeks
Change in the environment of the child in the last 2 weeks

Was there any examination concerning abdominal pain?

Length of breast milk feeding

Yes/no, if yes: description of the disease
Yes/no, if yes: description of the disease
Yes/no, if yes: description of them
Yes/no, if yes: description of them
Yes/no, if yes: description of it

Yes/no, if yes: description of it

Yes/no, if yes: description of it

Yes/no, if yes: description of it

Yes/no, if yes: description of it

Number of months

3. Complaints, symptoms
(a) Abdominal pain
How many hours have passed since the pain started?

Number of hours

How long did it last? Number of hours

Intensity on a 1-10 scale Number

Intensity Decreasing/intensifying/stagnating
Forced posture Yes/no

Nature Dull/sharp/cramping

Location Diffuse/localized

(b) In case of abdominal pain longer than 48 h

Was the everyday activity influenced? Yes/no

Did the child wake up at night because of the pain? Yes/no

Which part of the day the pain appeared mostly?

Was it connected to eating?
Subfebrility, fever

After waking up/in the morning/in the Afternoon/in the
evening/at night

Yes/no

Before eating/while eating/after eating

(c) Other complains
Nausea

Vomiting
Subfebrility, fever
Appetite

Weight loss
Jaundice

Stool

Yes/no

Yes/no, if yes: how many times?, and content of cast

Yes/no, if yes: since when? Temperature

Good/retained/bad

Yes/no, if yes: how much? (kg), how long did it take? (weeks)
Yes/no, if yes: since when?
Normal/diarrhea/constipation/fatty/putrid/undigested food/
bloody/mucus

4. Admission details, status

Blood pressure, mm Hg, heart rate, /min
Body weight, kg, body height, m
Respiratory rate, /min

Body temperature, °C

Abdominal tenderness

Abdominal guarding

Jaundice

Bowel sounds

Number

Number

Number

Number

Yes/no, location of abdominal tenderness
Yes/no

Yes/no
No/hypoactive/normal/hyperactive

5. Laboratory parameters
Amylase and/or lipase, U/l
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Table 1. (continued)

6. Imaging examinations at admission
Pancreas deviation suggesting AP
Pancreas deviation suggesting CP

Yes/no
Yes/no

7. Diagnosis

8. Diagnosis — main group

Unknown, autoimmun, cardiology, dermatology,
endocrinology, gastroenterology, etc.

9. What happened with the patient?

Admission to an inpatient department/went home/other

normal, (3) characteristic imaging finding for AP. There-
fore, without measuring serum pancreatic enzymes and/
or performing either transabdominal ultrasonograpy or
CT, AP cannot be diagnosed. According to previous pe-
diatric studies in AP, abdominal pain is present in 66 to
95% of the children with AP [18-24]; however, inconsis-
tency and high variability exist between the studies. Most
of the trials investigating the characteristics of abdominal
pain have either low numbers or missing parameters
causing inconsistencies between their data. Abdominal
pain was most commonly localized to the epigastric re-
gion (62-89% of cases) [18, 25, 26] and was rarely associ-
ated with back pain (<10%) [20, 24]. Radiation to the
back was only in 1.6-5.6% [22, 23, 26] of the cases. Dif-
fuse abdominal pain was reported in 12-20% of patients
[18,22,23], guarding at 29-37% [18, 20], whereas nausea
or vomiting was found in 40-80% of patients [21-29]. A
clinical study from Mexico described ileus at just under
50% of the children [27]. Abdominal distension was re-
ported in 21-46% of the patients [18-22]. Other symp-
toms might be fever, ascites, pleural effusion and jaun-
dice. Palpable abdominal mass was reported in a quarter
of the patients in a study from Taiwan [26]. Symptoms
of infants and toddlers are much more unspecific: fever
with abdominal pain is found in 43%, epigastric tender-
ness in 57%, nausea in 29% [25]. In a study from Pitts-
burgh, 16% of the infants and toddlers had abdominal
distension and 40% had fever [30]. Therefore, it is almost
needless to say that a large international prospective co-
hort is necessary to understand the complaints and
symptoms of AP in children.

In summary, here we propose an international obser-
vational clinical trial (PINEAPPLE) to collect a critical
mass of clinical data from children with abdominal pain
in order to develop EBM guidelines concerning the ne-
cessity for obtaining serum pancreatic enzyme testing
and pancreatic imaging in pediatric patients who present
to the emergency room with abdominal pain.

PINEAPPLE Study
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