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Abstract

Aim: Seasonal variations have previously been examined in numerous gastrointestinal diseases, particularly in etiological factors. This study aimed to
investigate the seasonal variation of acute pancreatitis (AP) cases commonly seen in emergency departments (ED).

Material and Methods: This study was retrospective, cross-sectional, and descriptive. Data were collected from patients diagnosed with AP who presented to
the ED. Demographic information (age and gender), laboratory data (complete blood count, liver function tests, amylase and lipase levels), and the admission
season were recorded. The etiological factors triggering AP were categorized into biliary and non-biliary groups.

Results: A total of 203 patients were included in the study. Of these, 91 (44.8%) were male and 112 (55.2%) were female. The mean age of the patients was
60.37 + 18.15 years. The number of AP cases admitted to the ED was higher in the spring 62 (30.5%) and summer 67 (33%) compared to autumn 39 (19.2%)
and winter 35 (17.2%). When patients were grouped by season, no statistically significant differences were found regarding age or gender. A comparison
of laboratory values showed a statistically significant difference in aspartate aminotransferase (AST) levels between seasons (highest in autumn, lowest in
summer). Analysis of AP etiology revealed that 146 patients (71.9%) had biliary pancreatitis, while 57 patients (28.1%) had non-biliary pancreatitis. There was
no significant difference in the etiology of AP (biliary vs. non-biliary) between different seasons.

Discussion: The incidence of AP is higher in the spring and summer months, indicating that ED physicians should be more vigilant during these seasons.
Furthermore, elevated AST levels in autumn may suggest a worse prognosis for AP during this period.
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Introduction

Acute pancreatitis (AP) is defined as a reversible inflammation
of the pancreatic parenchyma, with severity ranging from mild
edematous pancreatitis to severe necrotizing pancreatitis. The
etiology of AP is diverse, with more than half of the cases caused
by gallstones, while alcohol consumption, hyperlipidemia,
abdominal surgery, and various medications also contribute.
Many authors propose a common pathway in the pathogenesis
of AP, where inappropriate intracellular proteolysis of digestive
enzymes leads to auto-digestion and parenchymal inflammation
[1, 2]. Due to its diverse etiology and variability, the incidence
of AP is known to differ between countries and even regions. A
continuous increase in the incidence of AP has been reported
over time, particularly in Western countries [3]. Despite the
publication of various management strategies in recent years,
the overall mortality rate of AP remains high, ranging from
1.5% to 17%, primarily due to systemic inflammatory response
syndrome (SIRS) and organ failure [4, 5].

Since the most common symptom of AP is abdominal pain,
patients often present first to the ED. Identifying AP cases and
initiating treatment promptly in the ED is crucial, given the
potential for fatal complications.

Seasonal variations have previously been studied in various
gastrointestinal diseases, particularly about etiological factors
[6]. Although demographic and etiological studies have been
conducted on AP, which is common in all age groups due to its
diverse etiology and severe complications, studies examining
the impact of climate and seasonal differences on AP rates are
limited. This study aimed to investigate the seasonal variation
of AP cases frequently seen in emergency departments.

Material and Methods

This retrospective, cross-sectional, descriptive investigation
was undertaken from June 1, 2021, to May 31, 2024. Data were
retrieved by scanning patient digital records via the hospital
information management system.

The study’s inclusion criteria were established as presenting to
the emergency department during the designated date range,
being above 18 years of age, and possessing a diagnosis of
Acute Pancreatitis. Cases of acute pancreatitis were identified
with ICD-10 codes, with diagnoses corroborated through clinical
observations, physical examinations, laboratory data, and
imaging studies. The study’s exclusion criteria encompassed
pregnant women, individuals under 18 years of age, and cases
of chronic pancreatitis, all of which were eliminated from the
study.

Demographic information (age and gender), laboratory data

(complete blood count, liver function tests, amylase and lipase
levels), and the admission season were recorded. Etiological
factors triggering AP were classified into biliary and non-biliary
categories.

Statistical Analysis

The data collected from the study were imported into a
computer system, and the Statistical Package for the Social
Sciences (SPSS) version 18.0 for Windows (SPSS Inc., Chicago,
IL, US) was utilized for the statistical analysis of the results.
Descriptive statistical techniques (count(N), percentage, Mean
+ Standard Deviation) were employed in the data evaluation.
The data’s normality was assessed utilizing the Kolmogorov-
Smirnov test. The chi-square (x2) test was employed for
categorical data comparison, inter-group comparisons were
performed using ANOVA and Welch tests, and the Levene test
was utilized to assess the homogeneity assumption.

The threshold for statistical significance was established at
p<0.05.

Ethical Approval

This study was approved by the Ethics Committee of Konya City
Hospital (Date: 2024-09-05, No: 10-74).

Results

A total of 203 patients were included in the study. Of these, 91
(44.8%) were male and 112 (55.2%) were female (Figure 1).
The mean age of the patients was 60.37 + 18.15 years (min=22,
max=98). The number of AP cases presenting to the ED was
higher in spring 62 (30.5%) and summer 67 (33%) compared
to autumn 39 (19.2%) and winter 35 (17.2%). The demographic
characteristics of the patients by season of admission are
summarized in Table 1.

No statistically significant differences were found between the
groups regarding age or gender when patients were grouped
by season. The laboratory findings of patients by season of
admission are summarized in Table 2.

A comparison of laboratory values showed no statistically
significant differences in white blood cell (WBC) count, alanine
aminotransferase (ALT), gamma-glutamyl transferase (GGT),
amylase, and lipase levels between seasons. However, a
statistically significantdifference inaspartate aminotransferase
(AST) levels was observed between seasons (highest in autumn,
lowest in summer).

Analysis of AP etiology revealed that 146 patients (71.9%) had
biliary pancreatitis, while 57 patients (28.1%) had non-biliary
pancreatitis. The relationship between AP etiology and the
season of admission is summarized in Table 3.

These results indicate no statistically significant relationship

Table 1. Demographic features of the patients regarding admission season

Parameters1

Spring Mean+SD

Summer Mean+SD

Autumn Mean+SD Winter Mean+SD

Age 59.31+17.62 58.75+ 19.13 62.33+18.17 59.33+ 17.44
p=0.67 x2=0.80
N (%) N (%) N (%) N (%)
Gender Female 33(53.2) 38 (56.7) 22 (56.4) 19 (54.3)
p=0.69 X2=3.43
Male 29 (46.8) 29 (43.3) 17 (43.6) 16 (45.7)
Total 62(100) 67 (100) 39 (100) 35 (100)

1The data has been represented as N, %, Mean+SD

2p<0.05 was considered statistically significant. The Chi-squared test (x2) was employed in statistical analysis
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Table 2. Laboratory data of the patients regarding admission season

Summer Mean+SD

Laboratory Tests1

Spring Mean+SD

Autumn Mean+SD Winter Mean+S

White Blood Cell 1118+ 4.3 11.68+ 3.73

Aspartate AminoTransferase 176.27+ 128.55 129.53+ 99.61

Alanine AminoTransferase 17297+ 131.69 120.19+ 94.12

Gamma-Glutamyl Transferase 24483 + 173.30 307.44+ 216.66

Amylase 1502.58+ 1205.06 1475.86+ 1246.27

Lipase 3090.58+ 2852.96 2553.79+ 2141.88

1The data has been represented as Mean+SD.

12.76+ 455 15.58+ 4.90
F=2.356
p=0. 045
22482+ 139.75 199.49+ 16551
F=2.747
p=0.240
182.14+ 158.78 166.62+ 143.56
F=1.412
p=0.697
271.86+ 175.00 23522+ 192.63
F=0.479
p=0.848
1319.00+ 1360.19 1362.22+ 1082.37
F=0.268
p=0.755
284512+ 277628 263251+ 218423
F=0397

2p<0.05 was considered statistically significant. Levene's test, Analysis of variance, ANOVA test (F), and Welch's ANOVA test were employed in statistical analysis

Table 3. Etiology of AP regarding admission season

Parameters1 Spring N (%)

Summer N (%)

Autumn N (%) Winter N (%)

Biliary 45 (72.5) 49 (73.1)
Non-biliary 17 (27.5) 18 (26.9)
Total 62 (100) 67 (100)

1The data has been represented as N, %

27 (69.2) 25 (71.4)

p=0.517 x?= 2,275
12 (30.8) 10 (28.6)
39 (100) 35 (100)

2p<0.05 was considered statistically significant. The Chi-squared (Likelihood Ratio) test (x2) was employed in statistical analysis

Male
n=91, 44.8%

Female
n=112, 55.2%

Figure 1. Seasonal gender distribution

between the season and the presence of gallstones. In other
words, there is no significant difference in the etiology of AP
(biliary vs. non-biliary) between different seasons.

Discussion

In this study, we investigated whether there is a seasonal
variation in the number of patients admitted to the ED with
AP and found that the number of AP admissions was higher
in the spring and summer than in autumn and winter. There
were no gender or age differences among patients presenting
with AP across different seasons. However, AST levels were
significantly higher in autumn and lower in summer. No
statistically significant association was found between season
and the etiology of AP (biliary vs. non-biliary).

The literature on seasonal variations in AP is limited. In a
retrospective study conducted in Sweden from 2003 to 2012

with 1457 AP patients (83% non-alcoholic, 17% alcoholic), no
significant seasonal differences in AP incidence were observed
in [7]. Similarly, a retrospective cohort study conducted in South
Korea among 9023 AP patients reported no clear seasonal
variations [6]. A retrospective cohort study in Chicago with
460 patients also found no effect of seasons on AP etiology
[8]. However, other studies support our findings. A retrospective
study in Italy involving 1883 consecutive cases of AP identified
a significant peak in AP incidence during the summer.
Additionally, older individuals had an increased incidence of AP
in autumn and summer compared to other seasons [9]. Another
Italian study involving 549 cases of AP reported a significantly
higher frequency of cases in the spring [10].

In our study, we did not observe a significant relationship
between AP etiology and season. However, a recent study
involving 3597 AP cases found that idiopathic and biliary cases
were significantly more common from May to July, with most
drug-induced AP cases identified in the winter and a significant
peak in alcohol-induced pancreatitis during summer and fall
[11]. Li et al. evaluated the short-term effect of temperature on
the risk of AP in 2822 patients in China, reporting that higher
daily average temperatures increased the occurrence of non-
biliary pancreatitis but not biliary pancreatitis [12].

From a pathophysiological perspective, seasonal biological
changes that may influence the onset of AP, such as the
secretion of pancreatic enzymes or bile acids, are not yet well
understood. It can be hypothesized that dehydration may trigger
changes in bile secretion, leading to bile sludge formation and
eventual stone deposition [13]. Additionally, summer is typically
associated with increased alcohol consumption, which could be
a significant factor in the incidence of AP. However, no seasonal
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differences in AP etiology were found in this study.

We identified a statistically significant difference in AST levels
among seasons, with the highest levels observed in autumn
and the lowest in summer. Previous studies have reported that
serum AST levels are positively correlated with the severity of
pancreatitis [14, 15]. AST is also part of the Ranson criteria used
at admission, which is an important prognostic factor in AP [16,
17]. Therefore, elevated AST levels in autumn may indicate a
worse prognosis for AP during this season. Data on seasonal
differences in AP mortality rates are limited. Gallerani et al.
reported that the percentage of fatal events was significantly
higher in December through February. However, larger studies
on AP outcomes across different seasons are needed.
Limitation

This was a retrospective, single-center study with a relatively
short time frame and a limited number of AP cases admitted
to the ED during this period. Additionally, since treatment and
follow-up were not conducted in the ED, we did not evaluate
patient outcomes or mortality. Another limitation of our study
is the inability to identify etiological factors beyond gallstones
in cases of acute pancreatitis due to the retrospective nature
of the study.

Conclusion

In this study, we found that the incidence of AP was higher
during the spring and summer seasons. Additionally, elevated
AST levels in autumn may indicate a worse prognosis for
AP during this season. Further research is needed to better
understand the seasonal variations in AP and their potential
impact on clinical outcomes. Our results suggest that ED
physicians should be more vigilant about AP during the spring
and summer months.
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