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Acute pancreatitis (AP) is an inflammatory disease characterized by sudden 
onset abdominal pain together with elevation of pancreatic enzymes and 
radiographic changes. Increased incidence of AP in children have been 
reported in recent reports. In this study; we aimed to analyze the demographic 
characteristics, etiology, outcome and incidence of AP among hospitalized 
children in our center. Medical records of the children with AP since 
January 2005 were analyzed from hospital files (N=63). Major etiologies 
were systemic diseases (14.3%), trauma (11.1%), cholelithiasis (9.5%); 54% 
(N=34) of the patients had mild AP, while 28.6% (N=18) had moderately 
severe AP and 17.4% (N=11) had severe AP. Organ dysfunction was found 
in 11 patients (17.4%) at initial examination. During the follow-up period 
(68.1±24.3 months), 10 patients (15.9%) experienced 24 recurring AP (RAP) 
attacks. Male gender, presence of local pancreatic or systemic complications 
at initial attack, metabolic and hereditary diseases were associated with the 
increased risk of RAP (p<0.05 for all). The mortality rate associated with 
AP was 4.84%. There was an increase in the incidence of AP since 2010 
(9.57 in 2009-2010 vs. 39.17/10,000 patients in 2015-2016 years; p=0.0002; 
OR: 4.1) among the hospitalized patients. Our results indicate that AP is a 
mild disease in children and the incidence is increasing among hospitalized 
children. Male gender, presence of local pancreatic or systemic complications 
at initial attack, metabolic diseases and hereditary diseases were associated 
with the increased risk of RAP. 
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Acute pancreatitis (AP) is an inflammatory 
disease characterized by sudden onset 
abdominal pain together with elevation of 
pancreatic enzymes in the serum and/or urine 
and radiographic changes in the pancreas. 
Although it is rare in children, it is one of the 
main causes of morbidity/mortality in children 
presenting with acute abdominal pain in the 
emergency department1. The complications may 
be seen in approximately in a quarter of cases 
with AP, and the morbidity/mortality rate is 
increased in the presence of complications.1,2 It 
must be considered in the differential diagnosis 
of children presenting with acute abdominal 
pain, and appropriate treatment must be started 
without any delay. 

Etiology, presenting features, clinical outcome 
and natural history of the disease in children 
is different from adults.2-4 In addition; adult 
pancreatitis has been increasing in the 4 
decades due to increased alcohol consumption 
and gallstone pancreatitis.5 Increased incidence 
of AP in children have been also reported 
in recent reports but most of these data are 
confined to specific geographic locations. It is 
unclear that this increment is related to local 
factors or real epidemiological increase of this 
disease.6-9 

In this study, we aimed to analyze the 
demographic characteristics, etiologies, clinical 
findings and outcomes of children with AP, and 
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to analyze whether the incidence of AP among 
the hospitalized pediatric patients is increased 
or not in our unit.

Material and Methods

Medical records of the children who had the 
final diagnosis of AP since January 2005 were 
analyzed from the hospital files. The diagnosis 
of AP was made; based on the presence of 
2 of these 3 variables: (i) clinical symptoms 
associated with AP such as abdominal pain, 
nausea and vomiting, (ii) elevated serum 
amylase levels [>3xUNL (upper normal limit); 
normal range <100 U/L] and/or elevated 
serum lipase levels (>3xUNL; normal range 
<70U/L), and (iii) radiological changes 
associated with pancreatitis10. Other potential 
causes of amylase/lipase elevations, such as 
parotitis, mumps encephalitis, appendicitis, 
macroamylasemia and peritonitis were 
excluded. Recurrent AP (RAP) was defined 
as the recurrence of AP-related symptoms, 
laboratory and radiological findings at least 
one month later after improving the clinical 
and laboratory findings of initial AP attack.10 

Demographic features, clinical findings and 
outcome including morbidity/mortality of the 
patients were recorded from the hospital files. 
The severity of AP was classified as mild, 
moderately severe and severe AP according to 
the criteria defined by NASPGHAN Pancreas 
Committee.11 

Statistical analysis

Data were expressed as mean±standard 
deviation (SD) for continuous variables and 

numbers with percentages (%) for categorical 
variables. At comparison of group measurement 
data, Student’s t test was used for normally 
distributed data and the Mann-Whitney U test 
for non-normally distributed data. The chi-
square test was applied in the comparison of 
non-measurement categorical data. The number 
of inpatients in all pediatric services had been 
determined each year since 2005 and the 
incidence of AP among hospitalized children 
was calculated in six time spans (2005-2006, 
2007-2008, 2009-2010, 2011-2012, 2013-2014 
and 2015-2016). p values <0.05 were regarded 
as significant. 

Ethical approval was obtained for the study 
from the local ethical committee (2015/144). 

Results

Since January 2005; 63 patients (50.8% female, 
mean age 9.6±4.8 years and 23.8% ≤5 years 
old) were admitted with 87 AP attacks to 
our pediatric gastroenterology unit. Clinical 
findings compatible with AP were present in 
86/87 attacks (98.9%), elevated serum amylase 
and/or lipase in 86/87 attacks (98.9%) and 
radiological findings in 63/87 attacks (72.4%). 
The main symptom at presentation was acute 
onset abdominal pain (n=69, 79.3%), and 
vomiting (N=11, 12.6%) and irritability (N=5, 
5.7%). One patient (1.1%) did not have any 
symptoms related with AP; and the patient 
was diagnosed based on elevated amylase and 
lipase levels accompanying with radiological 
findings that were consulted after intracranial 
tumor surgery.

Fig. 1. Magnetic resonance cholangiopancreatography (MRCP) of the patient. Black arrows show migrated Foley that 
pressed ampulla of Vater and white arrows show dilated bile ducts.
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The major etiologic factors in 63 patients were; 
systemic diseases in nine patients (14.3%), 
trauma in seven (11.1%), cholelithiasis in six 
(9.5%), drugs in four (6.3%), metabolic diseases 
in four (6.3%), and diabetic ketoacidosis in 
three (4.8%). Etiological factor could not be 
identified in 16 patients (N=16, 25.4%; Table 
I). One patient, who was fed with percutaneous 
endoscopic gastrostomy in intensive care unit, 
had gastrointestinal bleeding, cholestasis and 
elevated amylase levels. Magnetic resonance 
cholangiopancreatography (MRCP) revealed 
dilatation on common bile duct and third 
and fourth part of duodenum. It was noticed 
that the urinary Foley probe was used for the 
gastrostomy catheter, and the balloon of Foley 
probe was migrated to duodenum and pressed 
ampulla of Vater. The patient’s symptoms 
disappeared after extinguishing the balloon’s 
air (Fig. 1). 

The classification of severity of initial AP 
attack of 63 patients is shown in Figure 2; 
54% (N=34) of the patients had mild AP, 
while 28.6% (N=18) had moderately severe 
AP and 17.4% (N=11) had severe AP. Organ 
dysfunction was found in 11 patients (17.4%) 
at initial examination, and all of them persisted 
during the follow-up. 

During the follow-up period (68.1±24.3 
months), 10 patients (15.9%) experienced 
24 recurring AP attacks during the follow-
up within the median 10 months (range; 1 
month-2 years). Recurring AP attacks developed 
nine times in one patient, four in one, three 
in one, two in one and one in six patients. Of 
these, three patients had metabolic diseases, 
two had hereditary causes (heterozygote N29I 

mutation in PRSS1 gene in one, heterozygote 
NM_002769.4 mutation in PRSS1 gene in one) 
and two had multiple systemic traumas. After 
extensive laboratory evaluations; no etiologic 
factor could be found in three patients for the 
recurrence. Patients with (N=10) and without 
RAP (N=53) were compared, and found that 
male gender (80% vs. 43.4%, p=0.04, OR: 
5.2), presence of local pancreatic or systemic 
complications at initial attack (80% vs. 43.4%, 
p=0.04, OR: 5.2), metabolic diseases (30% 
vs. 1.9%, p=0.01, OR: 22.3) and hereditary 
diseases (20% vs. 0%, p=0.01, OR: 31.5) 
were associated with the increased the risk of 
RAP after initial AP (Table II). On follow-up, 
chronic pancreatitis developed in one patient 
(10% of patients with RAP and 1.5% of all 
patients with AP) with cystic fibrosis.

The mortality rate associated with AP was 
4.84% (n=4); two of the patients had systemic 
diseases (HUS), one patient had drowning 
and one patient had AP secondary to blind 
abdominal trauma.

There was an increase in the incidence of AP 
among hospitalized children since 2010 (Fig. 
3). The incidence of AP among hospitalized 
children increased from 9.57 to 39.17 patients 
per 10000 patients from 2009-2010 to 2015-
2016 years (p=0.0002, OR: 4.1). 

Discussion 

In this retrospective study; we found that 
(i) AP may have various types of etiologies 
in childhood including systemic diseases 
(14.3%), trauma (11.1%) and cholelithiasis 
(9.5%), but etiological factor could not be 

Fig. 2. Classification of severity of acute pancreatitis. Note 
that approximately half of the patients had mild hepatitis..

Fig. 3. Incidence of acute pancreatitis among hospitalized 
patients. Note the incidence is increased since 2010; and 
the increment is significant in 2015-2016 compared to 
2009-2010 (39.17/10,000 vs. 9.57/10,000; p=0.006; OR: 
3.39, 95% CI 1.2 - 9.5).
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identified in approximately 25% of the patients 
(ii) approximately half of the patients had 
mild pancreatitis, (iii) approximately 15% of 
the patients experienced RAP attacks during 
follow-up, and it was more common in males, 
patients who developed local pancreatic or 
systemic complications at initial attack and 
patients with underlying etiology of metabolic 
and hereditary diseases, (iv) the incidence 
of the AP has increased in the last 2 years 
compared to 2005-2006.

In previous studies, Poddar et al.7 reported 320 
children with AP, RAP and CP from Austria, 
and they found that trauma (21%) and biliary 
diseases (10%) were the most common causes 
of AP in children. Park et al.6 reported 215 
children with AP from USA, and they found 
that biliary causes (36.2%) and medications 

(25.6%) were the most common cause of AP. 
Pezzilli et al.12 reported 50 children with AP 
from Italy, and the most common etiological 
factors were biliary diseases (20%) and viral 
infections (12%). Majbar et al.13 reported 
94 children from UK, and drugs (19%) and 
gallstones (13%) are the major identifiable 
causes of AP. Fayyaz et al.14 reported 72 children 
with AP from Pakistan and choledochal cyst 
and hyperlipidemia were the most common 
causes of AP. Kandula et al.15 studied 87 infants 
and toddlers (≤3 years old age) with AP, and 
the most common etiological factors were 
multisystem diseases (33.3%) and systemic 
infections (18.4%). In our study, the etiology 
of AP was pancreatic involvement secondary 
to systemic diseases (14.3%, especially HUS) 
and trauma (11.1%). The difference in the 

Etiology N (%)

Systemic diseases
    Hemolytic uremic syndrome
    Henoch-Schönlein purpura
    Connective tissue disease

9 (14.2)
6 (9.5)
2 (3.2)
1 (1.6)

Trauma 7 (11.1) 

Cholelithiasis (gallstones)
    Hereditary spherocytosis
    Idiopathic cholelithiasis

6 (9.5)
3 (4.8)
3 (4.8)

Drugs
    Valproic acid
    Propofol

4 (6.3)
3 (4.8)
1 (1.6)

Metabolic diseases
    Isovaleric acidemia
    3-hydroxy-3-methylglutaryl-CoA lyase deficiency
    Cystic fibrosis
    Familial hypertriglyceridemia

4 (6.3)
1 (1.6)
1 (1.6)
1 (1.6)
1 (1.6)

Diabetic ketoacidosis 3 (4.8)

Hereditary pancreatitis 2 (3.2)

Acute tubular necrosis 2 (3.2)

Proven viral disease
    Varicella zoster virus
    Mumps

2 (3.2)
1 (1.6)
1 (1.6) 

Suspected viral disease 2 (3.2)

Malignancy (acute lymphoblastic leukemia) 1 (1.6)

Drowning 1 (1.6)

Bacterial sepsis 1 (1.6)

Congenital anomaly (duplication cyst) 1 (1.6)

Post-ERCP 1 (1.6) 

Iatrogenic 1 (1.6)

Idiopathic 16 (25.4)

Table I. Etiology of Acute Pancreatitis (N=63).

ERCP: endoscopic retrograde cholangiopancreatography
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etiological factors in these studies may be 
related with ethnic and geographic variations. 
The association of AP with the systemic 
diseases was reported between 10-50% in 
previous studies, and pulmonary diseases, 
HUS and organ transplantations are the major 
causes of systemic diseases associated with 
AP.1,4,6,16,17 The association of AP with HUS 
has been reported in previous studies. It was 
reported 6.6% in infants, and up to 10% in 
adolescents with AP.15,18 Grodinsky et al.18 
reported that 21% of the children with HUS 
had AP attacks during the clinical follow-up. 
It is well-known that the incidence of HUS 
is increasing in our country, and thus we will 
encounter this association more commonly in 
the near future. 

In this study, we found that 15.9% of the 
patients had RAP. RAP was more common 
in males, patients with experienced local 
pancreatic or systemic complications at initial 
attack and associated with metabolic or 
hereditary diseases. The prevalence of RAP was 
reported 15 to 42% in previous studies.6,7,12,19,20 
In addition to our findings, other risk factors 
for RAP was defined such as: young age 
and severe AP in initial attack, presence of 
pancreatic necrosis, higher procalcitonin levels 
and idiopathic etiology.7,19,20 The largest study 
about the etiologies of children with RAP 
was reported by Lucidi et al.21 from Italy. 

They reported 78 children with RAP and 
genetic predisposition was found in 42.3% 
of the patients, whereas etiological factor 
could not found in approximately 26% of 
the children. In contrast, Su et al.22 found 
that pancreaticobiliary anomalies (28%) was 
the leading cause of RAP in children. RAP 
especially associated with genetic predisposition 
is a risk factor for the development of chronic 
pancreatitis in long-term.

In previous studies, mortality associated with 
AP were reported between 0.4-6% in children, 
and mainly associated with underlying etiology 
or comorbid conditions.19,23,24 Mortality rate 
was found 5.7% in a group of children with 
AP that were hospitalized in pediatric intensive 
care unit.25 Guo et al.26 found the mortality 
rate of 5% in children with AP, and patients 
with systemic inflammatory response syndrome 
in the first week of onset, early organ failure, 
and multiorgan failure in the first week of 
onset, infected necrosis, and idiopathic cause 
have higher risk of death. 

In this study, we found that incidence of AP 
is increasing among hospitalized children in 
recent years. Similar findings were reported in 
various countries such as India, United States 
and Australia in population based studies.6,7,17 
It may be related with the awareness of AP 
in children with mild symptoms, availability of 
testing amylase and lipase in the emergency 

Features
Group 1 
(with RAP; N=10)

Group 2 
(without RAP; N=53)

p value

Age (year) 9.5±4.9 10.1±3.9 0.69

Duration of follow up (year) 2.6±2.8 2.1±2.3 0.90

Male, N (%) 8 (80.0) 23 (43.4) 0.04

Amylase (U/L) 842.4±917.2 1,124.6±641.2 0.08

Maximum amylase (U/L) 1,005.8±942.5 1,220.6±627.4 0.49

Time to normalization (months) 6.9±6.5 7.5±9.1 0.91

Lipase (U/L) 730.6±1,044.8 639.3±554.4 0.64

White blood count (/mm3) 12,887±6,869 1,3631±3,522 0.71

Albumin (g/dl) 4.0±0.7 3.9±0.5 0.81

CRP (mg/dl) 2.8±4 4.9±6.8 0.50

Presence of complication, N (%) 8 (80.0) 23 (43.4) 0.04

Metabolic disease, N (%)                                 3 (30.0) 1 (1.9) 0.01

Hereditary disease, N (%) 2 (20.0) 0 (0) 0.01

Table II. Features of Patients with (Group 1) and without (Group 2) Recurrent Acute Pancreatitis.

*CRP: C-reactive protein; RAP: recurrent acute pancreatitis
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department, and increased referral of abdominal 
pain to the emergency department. Our results 
indicate that the incidence of AP is rising among 
hospitalized children as in adults. Contrary to 
adults, AP is a mild disease in children. Male 
gender, presence of local pancreatic or systemic 
complications at initial attack, metabolic 
diseases and hereditary diseases were associated 
with the increased the risk of RAP. Mortality 
is generally related with underlying condition. 
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