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ABSTRACT 
Pediatric pancreatitis is increasingly recognized worldwide, yet data from Indonesian children remain scarce. 
This study aimed to describe the characteristics of children with pancreatitis and their association with clinical 
outcomes at Dr. Soetomo General Academic Hospital, Surabaya, Indonesia. This retrospective analytical study 
used medical records of hospitalized patients aged <18 years with pancreatitis from January 2023 to September 
2025; the total sample yielded 21 eligible patients. Data were analyzed descriptively, and associations were 
tested using the Fisher–Freeman–Halton exact test, Fisher’s exact test, and the Kruskal–Wallis test (α = 0.05). 
Females accounted for 57.1% of patients, and adolescents aged 12–17 years were the largest group (61.9%). 
Abdominal pain was the most frequent symptom (90.5%), followed by vomiting (57.1%) and fever (33.3%). 
Normal nutritional status and wasting were equally common (33.3% each), and acute pancreatitis predominated 
(71.4%). Computed tomography was the most frequently used imaging modality, with peripancreatic fat 
stranding as the most common finding. Most patients received non-operative management (66.7%). The median 
length of stay (LOS) was 18 days (range 3–105). Fifteen patients (71.4%) were discharged improved, five 
(23.8%) died, and one (4.8%) was discharged against medical advice. No variable was significantly associated 
with clinical outcome, although nutritional status (p = 0.065) and LOS (p = 0.093) showed non-significant trends. 
Pediatric pancreatitis in this tertiary center mainly affected adolescents, presented predominantly with 
abdominal pain, and had a favorable outcome in most patients; however, its in-hospital mortality warrants 
further multicenter studies. 
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INTRODUCTION 
Pancreatitis is an inflammatory disorder of the 
pancreas that can present as acute, acute recurrent, 
or chronic disease. The process typically begins with 
premature activation of zymogens within acinar 
cells, leading to acinar cell injury, autodigestion, and 
local and systemic inflammation [1], [2]. Although 
pancreatitis has traditionally been regarded as an 
adult disease, it also occurs in children, in whom its 
etiological spectrum differs from that of adults and 
includes congenital anatomical anomalies, biliary 

obstruction, infections, blunt abdominal trauma, 
metabolic disorders, drugs, and genetic variants 
such as PRSS1, SPINK1, CFTR, and CTRC [2], [3], [4]. 
The recognition of pediatric pancreatitis has 
increased globally. The annual incidence of acute 
pancreatitis in children is estimated at 0.78–13.2 
cases per 100,000, and that of chronic pancreatitis at 
0.5–2 cases per 100,000 children. [5]. Analyses of 
the Global Burden of Disease Study 2021 showed a 
substantial and changing burden of pancreatitis 
among children and adolescents, with the highest 

International Journal of Scientific Advances 

ISSN: 2708-7972 

Volume: 7 | Issue: 5 | Sep – Oct 2026 Available Online: www.ijscia.com  

DOI: 10.51542/ijscia.v7i5.36 

 

 

http://www.ijscia.com/
mailto:lobredia.ramadhani.mahdy-2023@fk.unair.ac.id
mailto:alpha-f-a@fk.unair.ac.id
mailto:dodolily1997@gmail.com
mailto:ariandi-s@fk.unair.ac.id
mailto:alpha-f-a@fk.unair.ac.id


779 Available Online at www.ijscia.com | Volume 7 | Issue 5 | Sep – Oct 2026  
 

International Journal of Scientific Advances                                                                                        ISSN: 2708-7972 
  

 

incidence in older adolescents and marked 
differences between countries and regions [6], [7], 
[8]. Single-center series from Asia also document a 
steady flow of pediatric cases, including recurrent 
disease [9], [10], [11]. Recurrent episodes may 
progress to chronic pancreatitis, which is associated 
with chronic abdominal pain, exocrine insufficiency, 
pancreatogenic diabetes, malnutrition, and impaired 
quality of life [12]. 
 
Although most pediatric cases are mild and self-
limiting, a proportion of children develop severe 
disease, organ failure, or death, and outcomes vary 
considerably between settings [4], [13]. In 
Indonesia, published data on the clinical profile of 
pediatric pancreatitis are limited [3], which hinders 
the understanding of local disease patterns and the 
planning of care in referral hospitals. Therefore, this 
study aimed to describe the characteristics of 
children with pancreatitis treated at Dr. Soetomo 
General Academic Hospital, Surabaya, a national 
tertiary referral center in East Java, and to analyze 
the association of these characteristics with clinical 
outcomes during the period January 2023 to 
September 2025. 
 
MATERIALS AND METHODS 
Study Design and Setting 
This was a descriptive-analytical study with a 
retrospective approach using secondary data from 
the medical records of Dr. Soetomo General 
Academic Hospital, Surabaya, Indonesia. Medical 
records of admissions between January 2023 and 
September 2025 were reviewed, and data collection 
and analysis were performed from October 2025 to 
June 2026. 
 
Study Population 
The population comprised all pediatric patients 
(aged <18 years) diagnosed with pancreatitis and 
hospitalized during the study period. Inclusion 
criteria were inpatient admission, a diagnosis of 
pancreatitis recorded in the medical record, and 
sufficient data on the study variables (sex, age, body 
weight, height, clinical symptoms, type of 
pancreatitis, imaging, therapy, length of stay, and 
clinical outcome). Records with a final diagnosis 
other than pancreatitis and patients who were not 
hospitalized were excluded. A total sampling 
technique was applied, so all eligible patients were 
analyzed (Figure 1). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 1: Flow Diagram of Patient Selection. 

Variables and Definitions 
Age was calculated at admission and grouped 
according to the Munich Age Classification System 
(MACS) into toddlers (13 months–2 years), early 
childhood (3–5 years), school-age children (6–11 
years), and adolescents (12–17 years) [14]. Clinical 
symptoms were abdominal pain (mainly epigastric, 
with or without radiation to the back), vomiting 
(active expulsion of gastric contents through the 
mouth and/or nose), and fever (body temperature 
>38 °C); each was recorded as present, absent, or not 
recorded. Nutritional status was assessed by the 
weight-for-height index according to the 
recommendations of the Indonesian Pediatric 
Society: WHO 2006 growth standards (z-scores) for 
children aged 0–5 years and the CDC 2000 growth 
charts with the Waterlow percentage (actual weight 
divided by the ideal weight at the 50th percentile for 
actual height) for children older than 5 years; status 
was classified as obese, overweight, normal, wasted, 
or severely wasted [15], [16]. 
 
The type of pancreatitis was determined based on 
the diagnosis documented in medical records and 
categorized as acute or chronic pancreatitis. 
Laboratory variables included pancreatic enzymes 
(amylase, lipase), hematology (hemoglobin, 
leukocytes, platelets), renal function (blood urea 
nitrogen [BUN], creatinine), liver function 
(aspartate aminotransferase [AST/SGOT], alanine 
aminotransferase [ALT/SGPT], direct and total 
bilirubin, serum albumin), and electrolytes (calcium, 
potassium, sodium, chloride), interpreted against 
the age-specific reference values of the hospital 
laboratory. Imaging (abdominal ultrasonography 
[US], computed tomography [CT], and magnetic 
resonance imaging [MRI]) was categorized as 
supportive or not supportive of pancreatitis, and 
specific findings were recorded [17]. Therapy was 
classified as operative or non-operative, together 
with supportive (intravenous fluids, nil per os 
[NPO], total parenteral nutrition [TPN]) and 
symptomatic (analgesics, antiemetics) treatment. 
Length of stay (LOS) was the number of days from 
admission to discharge. Clinical outcome was 
classified as improved (discharged with clinical 
improvement as decided by the attending 
physician), died (in-hospital death), or discharged 
against medical advice (DAMA). 
 

Data Processing and Statistical Analysis 
Data were processed through editing, coding, entry, 
and cleaning in Microsoft Excel and analyzed with 
the Statistical Package for the Social Sciences (SPSS). 
Categorical variables are presented as frequencies 
and percentages. The normality of continuous 
laboratory data within each age group was assessed 
with the Shapiro–Wilk test; normally distributed 
data are presented as mean (minimum–maximum) 
and non-normally distributed data as median 
(minimum–maximum), while values from groups 
with a single patient are presented as individual 
values. Associations between categorical 
characteristics and clinical outcome were analyzed 
using the Fisher–Freeman–Halton exact test for 
contingency tables larger than 2 × 2 and Fisher's 
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exact test for 2 × 2 tables (US and MRI). The 
association between LOS and clinical outcome was 
analyzed using the Kruskal–Wallis test. A p-value 
<0.05 was considered statistically significant. 
 
Ethical Considerations 
The study protocol was submitted to and approved 
by the Health Research Ethics Committee of Dr. 
Soetomo General Academic Hospital, Surabaya. 
Informed consent was waived because only medical 
record data were used. Patient confidentiality was 
maintained by anonymizing all records with code 
numbers. 
 
RESULTS 
Patient Characteristics 
Of 31 pediatric records screened, 10 were excluded 

(five with a diagnosis other than pancreatitis and 
five who were not hospitalized), leaving 21 patients 
for analysis (Figure 1). The demographic and clinical 
characteristics are shown in Table 1. Females 
slightly outnumbered males (57.1% vs. 42.9%). 
Adolescents (12–17 years) formed the largest age 
group (61.9%), followed by school-age children 
(28.6%). Abdominal pain was reported in 19 
patients (90.5%), vomiting in 12 (57.1%), and fever 
in 7 (33.3%); five patients (23.8%) had abdominal 
pain with vomiting and six (28.6%) had all three 
symptoms. Normal nutritional status and wasting 
were each found in seven patients (33.3%), while 
three patients (14.3%) were severely wasted and 
four (19.0%) were overweight or obese. Acute 
pancreatitis accounted for 71.4% of cases and 
chronic pancreatitis for 28.6%.

 
TABLE 1: Demographic and Clinical Characteristics of Pediatric Pancreatitis Patients (N = 21). 

 

Characteristic n % 

Sex   

Female 12 57.1 

Male 9 42.9 

Age group (MACS) 

Toddler (13 months–2 years) 1 4.8 

Early childhood (3–5 years) 1 4.8 

School-age (6–11 years) 6 28.6 

Adolescent (12–17 years) 13 61.9 

Abdominal pain 

Yes 19 90.5 

No 1 4.8 

Not recorded 1 4.8 

Vomiting 

Yes 12 57.1 

No 5 23.8 

Not recorded 4 19.0 

Fever 

Yes 7 33.3 

No 8 38.1 

Not recorded 6 28.6 

Nutritional status (weight-for-height) 

Obese 3 14.3 

Overweight 1 4.8 

Normal 7 33.3 

Wasted 7 33.3 

Severely wasted 3 14.3 

Type of pancreatitis 

Acute 15 71.4 

Chronic 6 28.6 

Type of therapy 

Non-operative 14 66.7 

Operative 7 33.3 

Clinical outcome 

Improved 15 71.4 

Died 5 23.8 

Discharged against medical advice 1 4.8 
MACS, Munich Age Classification System.
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Laboratory Findings 
Laboratory results by age group are summarized in 
Table 2. Mean amylase was 522.7 U/L (107–985) in 
school-age children and 386.2 U/L (37–1183) in 
adolescents, whereas median lipase was 248 U/L 
(21–1676) and 576 U/L (33–2188), respectively. 
The median hemoglobin among adolescents was 9.90 
g/dL (8.4–15.6). Leukocyte counts were elevated in 
several patients, with a median of 11.80 × 10³/µL in 
school-age children and a mean of 12.19 × 10³/µL in 

adolescents. Mean BUN and creatinine values were 
within normal limits in both large age groups. 
Marked aminotransferase and bilirubin elevations 
were observed in the toddler, early-childhood, and 
one school-age patient, while adolescents had a 
median total bilirubin of 0.58 mg/dL. Mean serum 
albumin was 3.68 g/dL in school-age children and 
3.46 g/dL (2.79–4.65) in adolescents, and the 
median calcium level in adolescents was 8.30 mg/dL 
(8.1–9.3). 

 
TABLE 2: Laboratory Findings of Pediatric Pancreatitis Patients by Age Group. 

 

Parameter 
Toddler  

(13 mo–2 y)  
n = 1 

Early childhood  
(3–5 y)  

n = 1 

School-age  
(6–11 y)  

n = 6 

Adolescent  
(12–17 y)  

n = 13 

Pancreatic function 

Amylase (U/L) 152 1130 522.7 (107–985)a 386.2 (37–1183)a 

Lipase (U/L) 615 2772 248 (21–1676)b 576 (33–2188)b 

Hematology 

Hemoglobin (g/dL) 9.4 12.6 11.5 (9.4–13.0)a 
9.90 (8.4–15.6)b  

[n = 12] 

Leukocytes (10³/µL) 19.49 13.89 11.80 (4.36–49.56)b 
12.19 (2.51–25.53)a [n = 

12] 

Platelets (10³/µL) 422 354 243 (158–1038)b 
347.2 (35–605)a  

[n = 12] 

Renal function 

BUN (mg/dL) NT 9.2 9.8 (8.0–11.3)a 
13.26 (8.0–19.0)a  

[n = 11] 

Creatinine (mg/dL) NT 0.4 0.53 (0.40–0.60)a 
0.65 (0.40–0.90)a  

[n = 11] 

Liver function 

AST/SGOT (U/L) 52.0 205.0 26.50 (17–443)b 
28.17 (9–59)a  

[n = 12] 

ALT/SGPT (U/L) 150.0 225.0 12.50 (3–396)b 
16.00 (7–71)b  

[n = 12] 

Direct bilirubin (mg/dL) 2.91 13.3 10.0 [n = 1] 
0.21 (0.10–1.60)b  

[n = 6] 

Total bilirubin (mg/dL) 3.33 19.5 12.2 [n = 1] 
0.58 (0.28–2.70)b  

[n = 6] 

Serum albumin (g/dL) 3.02 3.68 
3.68 (3.11–4.47)a  

[n = 4] 
3.46 (2.79–4.65)a  

[n = 11] 

Electrolytes 

Calcium (mg/dL) NT NT 
9.27 (8.6–10.2)a  

[n = 3] 
8.30 (8.1–9.3)b  

[n = 9] 

Potassium (mmol/L) 4.1 NT 4.35 (3.7–4.9)a 
3.99 (3.2–4.8)a  

[n = 12] 

Sodium (mmol/L) 137 NT 134.3 (128–142)a 
136.0 (130–148)a  

[n = 12] 

Chloride (mmol/L) 95 NT 99.33 (86–108)a 
101.75 (92–112)a  

[n = 12] 
aMean (minimum–maximum) for normally distributed data; bmedian (minimum–maximum) for non-normally distributed 
data (Shapiro–Wilk test). Groups with n = 1 are presented as individual values. [n] indicates the number of patients tested 
when different from the group size. NT, not tested; BUN, blood urea nitrogen; AST, aspartate aminotransferase; ALT, alanine 
aminotransferase. 
 
Imaging Findings 
Nineteen patients (90.5%) underwent at least one 
imaging modality, while two (9.5%) did not. CT was 
performed in 15 patients (78.9% of imaged 
patients), US in 12 (63.2%), and MRI in 5 (26.3%); 
11 patients underwent more than one modality (CT 
and US in seven, US and MRI in two, and all three in 
two). Findings supportive of pancreatitis were 
obtained in 41.7% of US, 66.7% of CT, and 80.0% of  
 

 
MRI examinations (Table 3). The most frequent CT 
finding was peripancreatic fat stranding (60.0%), 
followed by pancreatic cystic lesions (40.0%). 
Pancreatic cystic lesions were the most common US 
finding (60.0%), and pancreatic duct dilatation, 
pancreatic enlargement, and peripancreatic fluid 
collection were the most frequent MRI findings 
(50.0% each). 
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TABLE 3: Imaging Modalities and Findings. 
 

Modality/finding n % 

Modality performed (n = 19 imaged) 

CT 15 78.9 

Abdominal US 12 63.2 

MRI 5 26.3 

Supportive of pancreatitis 

US (n = 12) 5 41.7 

CT (n = 15) 10 66.7 

MRI (n = 5) 4 80.0 

US findings (n = 5 supportive) 

Pancreatic cystic lesion 3 60.0 

Pancreatic duct dilatation 2 40.0 

Pancreatic enlargement 1 20.0 

Peripancreatic fluid collection 1 20.0 

CT findings (n = 10 supportive) 

Peripancreatic fat stranding 6 60.0 

Pancreatic cystic lesion 4 40.0 

Pancreatic edema 3 30.0 

Pancreatic enlargement 3 30.0 

Peripancreatic fluid collection 3 30.0 

Pancreatic duct dilatation 3 30.0 

Pancreatic necrosis 2 20.0 

Pancreatic atrophy 1 10.0 

MRI findings (n = 4 supportive) 

Pancreatic duct dilatation 2 50.0 

Pancreatic enlargement 2 50.0 

Peripancreatic fluid collection 2 50.0 

Pancreatic cystic lesion 1 25.0 

Pancreatic parenchymal rupture 1 25.0 
Patients could undergo more than one modality and have 
more than one finding. US, ultrasonography; CT, computed 
tomography; MRI, magnetic resonance imaging. 

 
Therapy, Length of Stay, and Clinical Outcome 
Fourteen patients (66.7%) were managed non-
operatively, and seven (33.3%) underwent surgical 
procedures in addition to supportive and 
symptomatic treatment (Table 4). Laparotomy and 
percutaneous abdominal drainage were the most 
frequent procedures (three patients each), and one 
patient underwent more than one procedure. All 
patients received intravenous fluids; TPN was given 
to 17 patients (81.0%) for a median of 16 days (2–
69), and NPO was applied in 15 patients (71.4%) for 
a median of 8 days (1–36). Analgesics were 
administered to 19 patients (90.5%) and 
antiemetics to 5 (23.8%). The median LOS was 18 
days (range 3–105). Fifteen patients (71.4%) were 

discharged improved, five (23.8%) died during 
hospitalization, and one (4.8%) was discharged 
against medical advice. 
 

TABLE 4: Therapeutic Management and  
Length of Stay (N = 21). 

 

Therapy n (%) 

Surgical procedures (n = 7) 

Laparotomy 3 (42.9) 

Percutaneous abdominal 
drainage 

3 (42.9) 

Cystojejunostomy 1 (14.3) 

External drainage of 
pancreatic pseudocyst 

1 (14.3) 

Supportive therapy 

Intravenous fluids 21 (100) 

Total parenteral nutrition 17 (81.0) 

Duration, days, median 
(range) 

16 (2–69) 

Nil per os 15 (71.4) 

Duration, days, median 
(range) 

8 (1–36) 

Symptomatic therapy 

Analgesics 19 (90.5) 

Antiemetics 5 (23.8) 

Length of stay 

Days, median (range) 18 (3–105) 
Patients could receive more than one procedure or therapy. 
 
Association between Patient Characteristics and 
Clinical Outcome 
The results of the bivariate analysis are presented in 
Table 5 and Figures 2 and 3. All deaths and the single 
DAMA occurred in the adolescent group (38.5% and 
7.7%, respectively), whereas all younger children 
improved; however, the association between age 
group and outcome was not significant (p = 0.394). 
Mortality was higher among patients with normal 
nutritional status (57.1%) than in other nutritional 
categories, and all wasted patients improved; this 
association approached but did not reach 
significance (p = 0.065). Sex (p = 1.000), abdominal 
pain (p = 0.500), vomiting (p = 0.878), fever (p = 
0.294), type of pancreatitis (p = 0.723), US (p = 
0.576), CT (p = 1.000), MRI (p = 1.000), and type of 
therapy (p = 0.397) were not associated with clinical 
outcome. Patients who died had a longer median 
LOS (25 days, range 11–105) than those who 
improved (17 days, range 3–74), but the difference 
was not significant (Kruskal–Wallis H = 4.747, p = 
0.093). 

 
 

TABLE 5: Association Between Patient Characteristics and Clinical Outcome. 
 

Variable Improved n (%) Died n (%) DAMA n (%) Total p-value 

Sex     1.000a 

Female 8 (66.7) 3 (25.0) 1 (8.3) 12  

Male 7 (77.8) 2 (22.2) 0 (0) 9  
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Variable Improved n (%) Died n (%) DAMA n (%) Total p-value 

Age group     0.394a 

Toddler (13 months–2 
years) 

1 (100) 0 (0) 0 (0) 1  

Early childhood (3–5 years) 1 (100) 0 (0) 0 (0) 1  

School-age (6–11 years) 6 (100) 0 (0) 0 (0) 6  

Adolescent (12–17 years) 7 (53.8) 5 (38.5) 1 (7.7) 13  

Abdominal pain     0.500a 

Yes 14 (73.7) 4 (21.1) 1 (5.3) 19  

No 1 (100) 0 (0) 0 (0) 1  

Not recorded 0 (0) 1 (100) 0 (0) 1  

Vomiting     0.878a 

Yes 9 (75.0) 2 (16.7) 1 (8.3) 12  

No 3 (60.0) 2 (40.0) 0 (0) 5  

Not recorded 3 (75.0) 1 (25.0) 0 (0) 4  

Fever     0.294a 

Yes 6 (85.7) 0 (0) 1 (14.3) 7  

No 5 (62.5) 3 (37.5) 0 (0) 8  

Not recorded 4 (66.7) 2 (33.3) 0 (0) 6  

Nutritional status     0.065a 

Obese 2 (66.7) 0 (0) 1 (33.3) 3  

Overweight 1 (100) 0 (0) 0 (0) 1  

Normal 3 (42.9) 4 (57.1) 0 (0) 7  

Wasted 7 (100) 0 (0) 0 (0) 7  

Severely wasted 2 (66.7) 1 (33.3) 0 (0) 3  

Type of pancreatitis     0.723a 

Acute 11 (73.3) 3 (20.0) 1 (6.7) 15  

Chronic 4 (66.7) 2 (33.3) 0 (0) 6  

Abdominal US (n = 12)     0.576b 

Supportive 4 (80.0) 1 (20.0) – 5  

Not supportive 4 (57.1) 3 (42.9) – 7  

CT (n = 15)     1.000a 

Supportive 6 (60.0) 3 (30.0) 1 (10.0) 10  

Not supportive 3 (60.0) 2 (40.0) 0 (0) 5  

MRI (n = 5)     1.000b 

Supportive 3 (75.0) 1 (25.0) – 4  

Not supportive 1 (100) 0 (0) – 1  

Type of therapy     0.397a 

Non-operative 11 (78.6) 2 (14.3) 1 (7.1) 14  

Operative 4 (57.1) 3 (42.9) 0 (0) 7  

Length of stay, days, 
median (range) 

17 (3–74) 25 (11–105) 3 21 0.093c 

Total 15 (71.4) 5 (23.8) 1 (4.8) 21  

aFisher–Freeman–Halton exact test; bFisher's exact test; cKruskal–Wallis test (H = 4.747, df = 2). DAMA, 
discharged against medical advice; US, ultrasonography; CT, computed tomography; MRI, magnetic resonance 
imaging.
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FIGURE 2: Distribution of Clinical Outcomes By (a) Age Group and (b) Nutritional Status.  

Numbers Inside Bars Indicate Patient Counts. 
 

 

 
FIGURE 3: Length of Stay by Clinical Outcome. Each 

Dot Represents One Patient; Horizontal Lines 
Indicate Medians. Dama, Discharged Against 

Medical Advice. 
 

DISCUSSION 
Demographic and Clinical Characteristics 
In this study, the proportions of girls and boys were 
relatively balanced, with a slight female 
predominance (57.1%). This finding is consistent 
with a Chinese series of 95 children with nearly 
equal numbers of boys and girls, in which girls 
predominated among those aged 15–17 years 
[10]and with global burden analyses that found no 
meaningful sex difference in the incidence of 
pediatric pancreatitis [6]even though the burden of 
death and disability-adjusted life years was higher 
among males [7]. Sex therefore does not appear to 
be a major determinant of pancreatitis occurrence in 
children. 
 
Adolescents aged 12–17 years were the largest age 
group (61.9%). Global estimates likewise show the 
highest incidence of pancreatitis in the 15–19-year 

age group [6]. Older children are more exposed to 
infections and trauma through outdoor activities 
and peer interactions, and adolescents may develop 
etiologies that resemble those of adults [3]. The 
referral pattern of our hospital may also have 
influenced the distribution, because some older 
adolescents are managed by internal medicine or 
digestive surgery services and would therefore not 
appear in pediatric records. 
 
Abdominal pain was the dominant symptom 
(90.5%), followed by vomiting (57.1%) and fever 
(33.3%). This order matches previous reports from 
China, India, Bahrain, and Morocco, in which 
abdominal pain, typically epigastric and sometimes 
radiating to the back, was the leading complaint, 
vomiting the second most frequent, and fever less 
common [11], [18], [19], [20]. Abdominal pain 
reflects pancreatic autodigestion and inflammation 
following premature enzyme activation [2]Vomiting 
results from gastrointestinal irritation and visceral 
reflexes, and fever indicates a systemic 
inflammatory response. 
 
Normal nutritional status and wasting were equally 
common (33.3% each), and 14.3% of patients were 
severely wasted. A large analysis of 39,805 pediatric 
admissions demonstrated that both undernutrition 
and obesity were associated with adverse clinical 
outcomes in acute pancreatitis [21]. Differences in 
anthropometric indicators should be considered 
when comparing studies; in this study, nutritional 
status was assessed with age-appropriate weight-
for-height references (WHO 2006 and CDC 2000 
with Waterlow criteria), an approach also used in 
hospitalized children [15]. Acute pancreatitis was 
the predominant type (71.4%), in line with reports 
that acute disease is much more common in children 
than chronic disease and that only a minority of 
acute cases progress to recurrent or chronic 
pancreatitis [5], [22].
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Laboratory and Imaging Findings 
Amylase and lipase rise as a result of pancreatic 
parenchymal injury, and an elevation of at least 
three times the upper limit of normal is one of the 
INSPPIRE diagnostic criteria [17], [23]. Lipase is 
generally preferred because of its higher diagnostic 
accuracy [24]. Not all of our patients met the enzyme 
criterion, which may be explained by the timing of 
laboratory tests, since enzyme levels peak early and 
decline within a few days, and by the occurrence of 
pancreatitis with normal enzyme levels [23]. The 
relatively low hemoglobin levels among adolescents 
may reflect inflammation-driven interleukin-6 and 
hepcidin activity that limits iron availability 
[25]whereas leukocytosis in some patients indicates 
systemic inflammation. Although mean BUN and 
creatinine values were normal, early changes in BUN 
are known predictors of mortality in acute 
pancreatitis [26]. Elevated aminotransferase and 
bilirubin levels in the youngest patients suggest 
hepatobiliary involvement, and the AST-to-ALT ratio 
has been associated with severity, complications, 
and prognosis [27]. Hypoalbuminemia, present in 
some adolescents, has been independently 
associated with organ failure and mortality [28]. 
Hypocalcemia due to fat saponification, as well as 
hyponatremia, hypokalemia, and hypochloremia 
caused by fluid shifts and vomiting, are common 
electrolyte disturbances in pediatric pancreatitis 
[29], [30], [31], underscoring the need for regular 
electrolyte monitoring. 
 
CT was the most frequently used imaging modality, 
yielded findings supportive of pancreatitis in two-
thirds of examinations, and most often showed 
peripancreatic fat stranding. Fat stranding was 
likewise reported in most patients with acute 
pancreatitis in a recent comparative study of US, CT, 
and MRI [32]. Pediatric imaging recommendations, 
however, place US as the first-line modality, CT for 
suspected complications or diagnostic uncertainty, 
and MRI/magnetic resonance cholangiopancreatography 
for ductal anatomy and complications [17]. The high 
proportion of cystic lesions on US in our cohort, in 
contrast to pancreatic enlargement reported 
elsewhere [32]may reflect later timing of 
examinations and the referral of complicated cases. 
MRI was the least used modality but had the highest 
proportion of supportive findings, consistent with 
its role in characterizing the biliary tree and 
complications [33]. 
 
Therapy, Length of Stay, and Outcomes 
Two-thirds of the patients were managed non-
operatively, in agreement with the view that most 
pediatric pancreatitis can be treated conservatively 
and that surgery is reserved for complications, failed 
endoscopic therapy, or chronic disease [34]. 
Laparotomy is indicated for severe acute pancreatitis 
complicated by abdominal compartment syndrome, 
necrosis, or hemorrhage [35]and percutaneous 
drainage is used for symptomatic pancreatic fluid 
collections [36]. All patients received intravenous 
fluids, which is supported by evidence that liberal 
fluid resuscitation is associated with improved 
outcomes in pediatric acute pancreatitis [37]. The 

frequent and prolonged use of NPO and TPN in our 
cohort contrasts with current evidence favoring 
early enteral nutrition, which is associated with 
shorter hospital stays [38]. Analgesics were given to 
almost all patients, reflecting the central role of pain 
control in pediatric pancreatitis [39]. 
 
The median LOS of 18 days (3–105) was longer than 
the median of 8 days reported in pediatric cohorts 
from Mexico and Turkey [22], [40]. Longer stays are 
associated with the need for TPN, which was given to 
most of our patients; in one series, patients receiving 
TPN had a median LOS of 37 days compared with 13 
days in those who did not [41]. The heterogeneity of 
disease severity, comorbidities, complications, and 
the tertiary referral character of the hospital likely 
contributed to the wide LOS range. 
 
Most patients (71.4%) were discharged improved, 
which is lower than the 89.8% improvement 
reported among 49 children with pancreatic 
disorders [42] and the 59% full recovery without 
recurrence at one year in a British cohort [13]. The 
in-hospital mortality of 23.8% is notable but close to 
the 27.8% reported in a Thai surgical center, where 
most deaths occurred in children with underlying 
systemic disease and multiorgan failure [4]. 
Information on comorbidities was not analyzed in 
this study and may partly explain the mortality 
observed in this tertiary referral population. 
 
Association of Characteristics with Clinical 
Outcome 
None of the examined characteristics was 
significantly associated with clinical outcome. The 
absence of an association with sex and age agrees 
with a meta-analysis of admission risk factors in 
pediatric acute pancreatitis, which did not identify 
sex or age as consistent predictors of severe disease 
[43]. Clinical symptoms are essential for diagnosis 
but did not predict prognosis; fever, for example, 
was not associated with LOS in a series of 133 
children [44]. For nutritional status, the p-value of 
0.065 suggests a possible trend, and the 
concentration of deaths in patients with normal 
weight-for-height in this small sample contrasts 
with evidence that undernutrition and obesity 
increase the risk of severe disease [21], which 
should be explored in larger studies. 
 
The type of pancreatitis was not associated with 
outcome, although chronic and acute recurrent 
pancreatitis carry a substantial long-term disease 
burden [12], [45]. Imaging results were not 
associated with outcome, supporting the notion that 
US, CT, and MRI serve primarily to establish the 
diagnosis and characterize complications rather 
than to predict prognosis [17], [33]. Patients who 
underwent surgery had a lower proportion of 
improvement (57.1% vs. 78.6%), but the difference 
was not significant; surgical interventions are 
mostly performed to manage complications and 
therefore mark more severe disease rather than 
determine the final outcome [34]. Finally, patients 
who died tended to have longer hospital stays, a 
pattern consistent with adult data showing higher
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mortality among patients with severe acute 
pancreatitis requiring prolonged intensive care [46], 
although this did not reach significance in our 
cohort. 
 
Limitations 
This study has several limitations. Its retrospective 
design relied on medical records, which resulted in 
incomplete data for some variables (e.g., symptoms 
not recorded and laboratory tests not performed in 
all patients) and in the exclusion of some records. 
The small sample from a single tertiary center limits 
statistical power and generalizability, and severity 
scores, etiology, and comorbidities were not 
analyzed. Multicenter prospective studies with 
larger samples are needed. 
 
CONCLUSIONS 
Pediatric pancreatitis at Dr. Soetomo General 
Academic Hospital during January 2023–September 
2025 occurred slightly more often in girls, 
predominantly affected adolescents aged 12–17 
years, and presented mainly with abdominal pain. 
Normal nutritional status and wasting were the 
most common nutritional categories, and acute 
pancreatitis was the predominant type. Laboratory 
findings varied across age groups; CT was the most 
frequently used imaging modality with 
peripancreatic fat stranding as the main finding, and 
most patients were managed non-operatively with 
intravenous fluids and analgesics. The median LOS 
was 18 days, and most patients were discharged 
improved. Sex, age, symptoms, nutritional status, 
type of pancreatitis, imaging results, type of therapy, 
and LOS were not significantly associated with 
clinical outcome. Multicenter collaboration is 
recommended to provide a more comprehensive 
picture of pediatric pancreatitis in Indonesia and the 
factors associated with its outcomes. 
 
ACKNOWLEDGMENT 
The authors thank the Faculty of Medicine, 
Universitas Airlangga, and the Director and medical 
records staff of Dr. Soetomo General Academic 
Hospital, Surabaya, for their support and permission 
to conduct this study. The authors would also like to 
thank Dr. Alpha Fardah Athiyyah and dr. 
Barmadisatrio for their invaluable input and 
guidance during the research process, as well as Dr. 
Ariandi Setiawan for his constructive feedback and 
suggestions.  
 
CONFLICT OF INTEREST 
The authors declare no conflict of interest. 
 
REFERENCES 
[1] K. Fathema et al., “Computed tomography 

assessment of severity of acute pancreatitis in 
Bangladeshi children,” Pediatric 
Gastroenterology, Hepatology & Nutrition, vol. 
27, no. 3, pp. 176–185, 2024,  
doi: 10.5223/pghn.2024.27.3.176. 

 

[2] B. Yu, Y. Yu, X. Wang, C. Xu, and Y. Xiao, “A 
narrative review on the role of genetics in 
children with acute recurrent pancreatitis and 

chronic pancreatitis,” Pediatric Investigation, 
vol. 7, no. 4, pp. 268–276, 2023,  
doi: 10.1002/ped4.12404. 

 

[3] Nicodemus, “Diagnosis dan tata laksana 
pankreatitis pada anak,” Jurnal Kedokteran 
Meditek, vol. 28, no. 3, pp. 347–354, 2022,  
doi: 10.36452/jkdoktmeditek.v28i3.2513. 

 
[4] A. Boonthai, P. Tanpowpong, C. Puttanapitak, 

S. Aeesoa, P. D. Losty, and S. Molagool, “Acute 
pancreatitis in childhood: A 10-year 
experience from a Thai university surgical 
center,” Pancreas, vol. 51, no. 7, pp. 808–813, 
2022,  
doi: 10.1097/MPA.0000000000002109. 

 

[5] S. Çakar, G. Eren, N. Pirinç, C. B. Erdur, Ç. Ömür 
Ecevit, and Ö. Bekem, “Increasing diagnosis 
rates and the changing etiology in childhood 
pancreatitis; ten years of a single-center 
experience in Turkey,” The Journal of Pediatric 
Research, vol. 10, no. 1, pp. 55–63, 2023,  
doi: 10.4274/jpr.galenos.2022.00018. 

 

[6] P. Liu, Y. Wang, Z. Tian, X. Dong, Z. Li, and Y. 
Chen, “Global, regional, and national burden 
of pancreatitis in children and adolescents,” 
United European Gastroenterology Journal, 
vol. 13, no. 3, pp. 376–391, 2025,  
doi: 10.1002/ueg2.12672. 

 

[7] D. Lin et al., “Global, regional and national 
burden of pancreatitis in children and 
adolescents, 1990–2021: A systematic 
analysis for the global burden of disease study 
2021,” Annals of Medicine, vol. 57, no. 1, p. 
2499699, 2025,  
doi: 10.1080/07853890.2025.2499699. 

 

[8] Y. Deng et al., “Global, regional, and national 
burdens of pancreatitis in children and 
adolescents aged 0–24 years from 1992 to 
2021: A trend analysis based on the global 
burden of disease study 2021,” Frontiers in 
Public Health, vol. 13, p. 1527569, 2025,  
doi: 10.3389/fpubh.2025.1527569. 

 

[9] N. Rashmi, P. Nikitha, M. D. Ravi, and K. K. 
Jagadish, “Pancreatitis in children: Experience 
in a tertiary care medical college hospital,” Sri 
Lanka Journal of Child Health, vol. 53, no. 3, pp. 
212–217, 2024,  
doi: 10.4038/sljch.v53i3.10907. 

 

[10] S. Bo, J. Gao, Y. Zhou, C. Wang, W. Liang, and X. 
Fu, “The epidemiology and clinical features of 
pediatric acute pancreatitis in north of 
Guizhou, China,” Journal of Public Health 
Research, vol. 12, no. 4, p. 
22799036231204322, 2023,  
doi: 10.1177/22799036231204322. 

 

[11] [N. Mirza, S. Mehta, K. Kumar, S. Malhotra, and 
A. Sibal, “Clinical profile of acute pancreatitis 
in children and adolescents from a single 
center in Northern India,” Journal of Indian

http://www.ijscia.com/


787 Available Online at www.ijscia.com | Volume 7 | Issue 5 | Sep – Oct 2026  
 

International Journal of Scientific Advances                                                                                        ISSN: 2708-7972 
  

 

Association of Pediatric Surgeons, vol. 28, no. 1, 
pp. 35–40, 2023,  
doi: 10.4103/jiaps.jiaps_36_22. 

 
[12] A. J. Freeman et al., “Medical management of 

chronic pancreatitis in children: A position 
paper by the North American Society for 
Pediatric Gastroenterology, Hepatology, and 
Nutrition Pancreas Committee,” Journal of 
Pediatric Gastroenterology and Nutrition, vol. 
72, no. 2, pp. 324–340, 2021,  
doi: 10.1097/MPG.0000000000003001. 

 
[13] A. Bhanot et al., “Acute pancreatitis in children 

– morbidity and outcomes at 1 year,” BMJ 
Paediatrics Open, vol. 6, no. 1, p. e001487, 
2022, doi: 10.1136/bmjpo-2022-001487. 

 
[14] A. Althammer, S. Prückner, G. C. Gehring, V. 

Lieftüchter, H. Trentzsch, and F. Hoffmann, 
“Systemic review of age brackets in pediatric 
emergency medicine literature and the 
development of a universal age classification 
for pediatric emergency patients – the Munich 
Age Classification System (MACS),” BMC 
Emergency Medicine, vol. 23, no. 1, p. 77, 2023, 
doi: 10.1186/s12873-023-00851-5. 

 
[15] R. Kaya, N. Urgancı, and M. Usta, “Prevalence 

of malnutrition in hospitalized children,” 
Cyprus Journal of Medical Sciences, vol. 9, no. 3, 
pp. 198–204, 2024,  
doi: 10.4274/cjms.2024.2022-75. 

 
[16] F. R. Fauzia and A. P. Pangesti, “Data quality of 

nutritional status among children using WHO 
Anthro application: A quasi-experimental 
study,” Jurnal Gizi dan Pangan, vol. 19, no. 
Supp.1, pp. 145–152, 2024,  
doi: 10.25182/jgp.2024.19.Supp.1.145-152. 

 
[17] A. T. Trout et al., “North American Society for 

Pediatric Gastroenterology, Hepatology and 
Nutrition and the Society for Pediatric 
Radiology joint position paper on noninvasive 
imaging of pediatric pancreatitis: Literature 
summary and recommendations,” Journal of 
Pediatric Gastroenterology and Nutrition, vol. 
72, no. 1, pp. 151–167, 2021,  
doi: 10.1097/MPG.0000000000002964. 

 
[18] M. Hou, G. Wang, Q. Dong, S. Xu, and W. Cui, 

“Clinical characteristics and early prognosis of 
acute pancreatitis in children with different 
etiologies,” Innovative Journal of Pediatrics, 
vol. 35, no. 3, p. e159318, 2025,  
doi: 10.5812/ijped-159318. 

 
[19] S. Al Hindi, Z. Khalaf, K. Nazzal, O. Nazzal, A. 

Ahmed, and L. Alshaibani, “Acute pancreatitis 
in children: The clinical profile at a tertiary 
hospital,” Cureus, vol. 13, no. 5, p. e14871, 
2021, doi: 10.7759/cureus.14871. 

 

[20] M. Rkain, A. Azirar, E. Karim, A. Hamami, A. 
Elouali, and A. Babakhouya, “Acute 
pancreatitis in children: Analysis of 15 cases,” 
Cureus, vol. 17, no. 8, p. e90167, 2025,  
doi: 10.7759/cureus.90167. 

 
[21] A. Thavamani, K. K. Umapathi, T. J. Sferra, and 

S. Sankararaman, “Undernutrition and obesity 
are associated with adverse clinical outcomes 
in hospitalized children and adolescents with 
acute pancreatitis,” Nutrients, vol. 13, no. 1, p. 
43, 2021, doi: 10.3390/nu13010043. 

 
[22] B. Volkan et al., “Long-term follow-up and 

outcome of pediatric acute pancreatitis: A 
multicenter study,” Turkish Archives of 
Pediatrics, vol. 58, no. 4, pp. 388–394, 2023, 
doi: 10.5152/TurkArchPediatr.2023.22261. 

 
[23] H. O. Ibrahim, A. I. Jumani, K. Elhassan, M. 

Ibrahim, and M. AlNajjar, “Acute pancreatitis 
with normal amylase and lipase: A diagnostic 
dilemma,” Cureus, vol. 16, no. 6, p. e62374, 
2024, doi: 10.7759/cureus.62374. 

 
[24] A. Chatterjee, R. Prado, H. A. Siddiki, and T. 

Stevens, “Clinical evaluation of patients with 
elevated serum lipase,” Digestive Diseases and 
Sciences, vol. 70, no. 7, pp. 2264–2269, 2025, 
doi: 10.1007/s10620-025-08929-9. 

 
[25] N. G. Rorimpandey, G. I. Rambert, and M. F. 

Wowor, “Gambaran interleukin 6 dan 
hepsidin pada penyakit kronis yang dapat 
menyebabkan anemia,” Medical Scope Journal, 
vol. 5, no. 1, pp. 64–74, 2023,  
doi: 10.35790/msj.v5i1.45131. 

 
[26] E. Pando et al., “Early changes in blood urea 

nitrogen (BUN) can predict mortality in acute 
pancreatitis: Comparative study between 
BISAP score, APACHE-II, and other laboratory 
markers—A prospective observational 
study,” Canadian Journal of Gastroenterology 
and Hepatology, vol. 2021, p. 6643595, 2021, 
doi: 10.1155/2021/6643595. 

 
[27] H. Zhang, Y.-F. Wei, H. Zhong, and X.-X. He, 

“The clinical value of the AST-to-ALT ratio in 
predicting severity, complications, and 
prognosis in acute pancreatitis,” 
Gastroenterology Research and Practice, vol. 
2025, p. 1922898, 2025,  
doi: 10.1155/grp/1922898. 

 
[28] K. Ocskay et al., “Hypoalbuminemia affects 

one third of acute pancreatitis patients and is 
independently associated with severity and 
mortality,” Scientific Reports, vol. 11, no. 1, p. 
24158, 2021, doi: 10.1038/s41598-021-
03449-8. 

http://www.ijscia.com/


788 Available Online at www.ijscia.com | Volume 7 | Issue 5 | Sep – Oct 2026  
 

International Journal of Scientific Advances                                                                                        ISSN: 2708-7972 
  

 

[29] C. Urooj, S. Jagani, and S. Kirkham, “A review 
of acute pancreatitis in the era of COVID-19,” 
Paediatrics and Child Health, vol. 31, no. 12, 
pp. 423–427, 2021,  
doi: 10.1016/j.paed.2021.09.001. 

 
[30] J. Zieg, S. Ghose, and R. Raina, “Electrolyte 

disorders related emergencies in children,” 
BMC Nephrology, vol. 25, no. 1, p. 282, 2024, 
doi: 10.1186/s12882-024-03725-5. 

 
[31] C. Do, G. J. Evans, J. DeAguero, G. P. Escobar, H. 

C. Lin, and B. Wagner, “Dysnatremia in 
gastrointestinal disorders,” Frontiers in 
Medicine, vol. 9, p. 892265, 2022,  
doi: 10.3389/fmed.2022.892265. 

 
[32] S. Karim, A. K. Shukla, A. K. Sharma, and S. 

Yadav, “Comparative evaluation of USG, CT, 
and MRI in acute pancreatitis,” Journal of 
Pharmacy and Bioallied Sciences, vol. 17, no. 
Suppl 4, pp. S2928–S2931, 2025,  
doi: 10.4103/jpbs.jpbs_1301_25. 

 
[33] E. Ayaz et al., “Acute pancreatitis and acute 

recurrent pancreatitis in children: Imaging 
findings and outcomes,” Turkish Archives of 
Pediatrics, vol. 58, no. 1, pp. 89–97, 2023,  
doi: 10.5152/TurkArchPediatr.2022.22130. 

 
[34] J. D. Nathan et al., “The role of surgical 

management in chronic pancreatitis in 
children: A position paper from the 
NASPGHAN Pancreas Committee,” Journal of 
Pediatric Gastroenterology and Nutrition, vol. 
74, no. 5, pp. 706–719, 2022,  
doi: 10.1097/MPG.0000000000003439. 

 
[35] J. Henn et al., “Open abdomen treatment in 

acute pancreatitis,” Frontiers in Surgery, vol. 7, 
p. 588228, 2021,  
doi: 10.3389/fsurg.2020.588228. 

 
[36] A. Bansal et al., “Drainage of pancreatic fluid 

collections in acute pancreatitis: A 
comprehensive overview,” World Journal of 
Clinical Cases, vol. 10, no. 20, pp. 6769–6783, 
2022, doi: 10.12998/wjcc.v10.i20.6769. 

 
[37] N. Norris et al., “Liberal fluid resuscitation is 

associated with improved outcomes in 
pediatric acute pancreatitis,” The Journal of 
Pediatrics, vol. 276, p. 114329, 2025,  
doi: 10.1016/j.jpeds.2024.114329. 

 
[38] J. S. Bukowski, Ł. Dembiński, M. Dziekiewicz, 

and A. Banaszkiewicz, “Early enteral nutrition 
in paediatric acute pancreatitis—A review of 
published studies,” Nutrients, vol. 14, no. 16, p. 
3441, 2022, doi: 10.3390/nu14163441. 

[39] I. Gorbounova, S. W. Tham, M. Abu-El-Haija, 
and T. M. Palermo, “Analgesic patterns and 
opioid administration in children hospitalized 
with acute pancreatitis,” Journal of Pediatric 
Gastroenterology and Nutrition, vol. 76, no. 6, 
pp. 793–798, 2023,  
doi: 10.1097/MPG.0000000000003771. 

 
[40] Y. Rivera-Suazo and R. Vázquez-Frías, 

“Factors associated with hospital length of 
stay in children with acute pancreatitis,” 
Revista de Gastroenterología de México 
(English Edition), vol. 88, no. 1, pp. 4–11, 2023, 
doi: 10.1016/j.rgmxen.2021.05.016. 

 
[41] B. C. Cura Yayla, C. T. Kırsaçlıoğlu, and T. R. 

Şaylı, “Acute pancreatitis in children: Neither 
to be underestimated nor to be overlooked,” 
Turkish Journal of Pediatric Disease, vol. 19, 
no. 1, pp. 19–24, 2025,  
doi: 10.12956/tchd.1508708. 

 
[42] U. Shaikh, A. Parakash, A. Merchant, and M. 

Shaikh, “Clinical spectrum and outcome of 
pancreatic disorders in children,” The 
Professional Medical Journal, vol. 30, no. 08, 
pp. 1074–1079, 2023,  
doi: 10.29309/TPMJ/2023.30.08.7581. 

 
[43] M. F. Juhász, Z. Sipos, K. Ocskay, P. Hegyi, A. 

Nagy, and A. Párniczky, “Admission risk 
factors and predictors of moderate or severe 
pediatric acute pancreatitis: A systematic 
review and meta-analysis,” Frontiers in 
Pediatrics, vol. 10, p. 947545, 2022,  
doi: 10.3389/fped.2022.947545. 

 
[44] G. Yalcinkaya and G. Caltepe, “Acute 

pancreatitis in children: Retrospective 
analysis of 133 patients,” Children, vol. 13, no. 
3, p. 407, 2026,  
doi: 10.3390/children13030407. 

 
[45] A. J. Freeman et al., “Pancreatic enzyme use 

reduces pancreatitis frequency in children 
with acute recurrent or chronic pancreatitis: 
A report from INSPPIRE,” The American 
Journal of Gastroenterology, vol. 119, no. 10, 
pp. 2094–2102, 2024,  
doi: 10.14309/ajg.0000000000002772. 

 
[46] C. Lew, M. Jones, H. Pham, M. Khaleel, H. 

Hassum, and C. Pilgrim, “Outcomes of patients 
with severe acute pancreatitis requiring 
prolonged intensive care admission at a 
tertiary centre: A retrospective cohort study,” 
ANZ Journal of Surgery, vol. 96, no. 4, pp. 905–
911, 2026, doi: 10.1111/ans.70550.

 
 

http://www.ijscia.com/

