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Seasonal variation in the onset of acute pancreatitis
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Abstract

AIM: A dircannual variation in the onset of several acute diseases,
mostly dealing with cardiovascular system, has been reported.
The present study was to verify the possible existence of a
seasonal variability in the onset of acute pancreatitis.

METHODS: All patients consecutively admitted to the Hospital
of Ferrara, Italy, between January 1998 to December 2002,
whose discharge diagnosis was acute pancreatitis, were
considered. According to the time of admission, cases were
categorized into twelve 1-mo intervals and in four periods
by season. x? test for goodness of fit and partial Fourier
series were used for statistical analysis.

RESULTS: During the study period, 549 cases of acute
pancreatitis were observed. A significant peak of higher
incidence was found in March-May, both for total population,
males and subgroups with and without cholelithiasis or
alcoholism. Fourier analysis showed the existence of a
circannual rhythmic pattern with its main peak in March (95%
C.L.: February-April, P = 0.005), and a secondary one in
September. Death occurred more frequently in December-
February, compared to the other periods (P = 0.029), and
chronobiologic analysis yielded a seasonal peak in November-
December (P<0.001).

CONCLUSION: This study shows the existence of a circannual
variation in the onset of acute pancreatitis, with a significantly
higher frequency of events in the spring, especially for patients
with cholelithiasis or alcoholism. Moreover, events occurring
during the colder months seem to be characterized by a
higher mortality rate.
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INTRODUCTION

Many studies have shown a circannual variation in the onset
of severa diseases mostly dealing with cardiovascular system,
characterized by an abrupt onsst, eg., faid pulmonary embolism*2,
ischemic and hemorrhagic strokel®# and rupture of aortic
aneurysms®®, Seasond specific patterns have also been reported

for a series of miscellaneous diseases characterized by an acute
onsgt, treated by the Emergency Department, including paralysis
of cranial nerves”, microcristalline arthritis®, herpes zoster
infection®, epistaxig'¥, urinary retention™. Inthelast few years
several studies have investigated gastroenterologic diseases,
and seasonal etiological patterns have been reported for the
onset of peptic ulcer!***® and exhacerbation of inflammatory
bowel diseases’®28, Theaim of the present study wasto determine
by meansof avalidated chronobiological anadysis, whether acute
pancrestitis, acommon but potentially harmful entity, might
show arhythmic seasona variation as well.

MATERIALS AND METHODS

All cases of acute pancreatis (International Classification of
Diseases, 9th Revision, Clinical Modification, ICD9-CM code:
577.0-8) consecutively observed from 1 January 1998 to 31
December 2002 at the St. Anna Hospital of Ferrara, Italy, were
considered for the study. Ferrarais a small town in northern
Italy particularly well suited for epidemiological studies. It has
astable population of approximately 150 000 inhabitants, al most
exclusively white. Theonly available hospital in thiscommunity
is St Anna Hospital, which also serves as the sole teaching
center for the School of Medicine. The day and month of each
event were categorized both into four 3-mo periods (according
to seasons) and into twelve 1-mo intervals. Diagnosis was
awaysmadeonthebassof clinical features, physical examination,
|aboratory data (serum amylase, isoamylase, lipase, and urinary
amylase), and instrumental examinations, when necessary. For
all subjects with acute pancreatitis the presence or absence of
the two leading specific risk factors (alcoholism and biliary
tract disease), was carefully investigated.

For statistical analysis, two different methods were used:
X2test for goodness of fit and partial Fourier series. To
investigate possible differences in frequency peaks, x2test for
goodness of fit was applied to the total sample population and
subgroups by gender, comparing observed against expected
events during the four intervals season'*. On the other hand,
to verify the possible existence of a reproducible rhythmic
pattern, cosinor analysisand partial Fourier serieswere applied
tothetime series, using specific commercially available software
written for the Apple Macintosh computer®®. The program
alows, among all the possible combinations of the periods chosen
by the user, the selection of the harmonic or the combination of
harmonicsthat best explain thevariance of data. The percentage
of rhythms (PR: percentage of overall variability of data about
the arithmetic mean attributabl e to the fitted rhythmic function)
and the probability value resulting from the F statistic used to
test the hypothesis of zero amplitude, were chosen to be reported
in the results as representative parameters of goodness of fit
and statistical significance of each fitted function, respectively.
The program was used to calculate the midline estimating
statistic of rhythm (MESOR: the rhythm-adjusted mean over
the time period analyzed) and the amplitude (half the distance
between the absol ute maximum and minimum of the function)
of the best-fitting-curve. The program was also used to calculate
peak (ortophase) and trough (bathyphase) times of the fitted
curves (times of occurrence of the absolute maximum and
minimum) and the acrophase of each single harmonic change,
together with the 95% confidence limits (CL). Significance
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levelswere alwaysassumed for P<0.05. Conventional statistical
analysis was performed using Student’s t test for unpaired
data. Significance levelswere always set at P<0.05.

RESULTS
From January 1998 to December 2002, 549 consecutive cases of

acute pancrestitis were observed, 285 cases were males (51.9%)
and 264 werefemal es (48.1%), their mean age was 6517 years
(difference between sexest = 2.7, P = 0.007). Two hundred and
eighty-six had cholelithiasis (52.1%) and 48 had chronic
acoholism (8.7%).

Deaths from acute pancreatitis were 18 (14 males and 5
females), accounting for 3.2%. Their mean agewas56+16 years,

Table 1 Monthly distribution of acute pancreatitis by gender and risk factors

Month Total Males Females  Biliary tract disease No bil. tract disease Alcoholism Fatal cases
(n = 549) (n = 285) (n = 264) (n = 286, 52.1%) (n = 263, 48.9%) (n=48,8.7%) (n=18, 3.2%)
January 34 18 16 17 17 1 3
February 46 19 27 22 24 2 2
March 62 35 27 28 34 8 1
April 61 33 28 31 30 7 0
May 56 32 24 35 21 5 0
June 44 23 21 19 25 3 0
July 40 20 20 23 17 2 1
August 45 25 20 30 15 4 1
September 39 20 19 22 17 4 1
October 40 20 20 19 21 2 2
November 46 25 21 22 24 6 3
December 36 15 21 17 19 3 4
Table 2 Seasonal distribution of acute pancreatitis (x? test for goodness of fit)
n (%) December-February March-May June-August September-November X2 P
n (%) n (%) n (%) n (%)
Total 549 116 (21.1) 179 (32.6) 129 (23.5) 125 (22.8) 175 0.001
Males 285 (51.9) 52 (18.2) 100 (35.1) 68 (23.9) 65 (22.8) 17.05 0.001
Females 264 (48.1) 64 (24.2) 79 (29.9) 61 (23.1) 60 (22.7) 3.55 0.316
Biliary tract disease 286 (52.1) 56 (19.5) 94 (32.8) 73 (25.4) 64 (22.3) 11.02 0.011
No bil. tract disease 263 (47.9) 60 (22.9) 85 (32.4) 56 (21.4) 61 (23.3) 7.93 0.049
Chronic alcoholism 48 (8.7) 6 (12.5) 20 (41.7) 10 (20.8) 12 (25) 8.67 0.035
Fatal cases 18 (3.2) 9 (50) 1 (5.6) 2 (11.1) 6 (33.3) 9.11 0.029
Table 3 Seasonal variation of acute pancreatitis (chronobiologic parameters by Fourier analysis)
n Period (h) PR (%) MESOR  Amplitude Peak 95% CL P
Total 549 8766 51.1 March February-April 0.006
4383 33.7 September  August-October 0.017
Overall 84.8 45.68 3.28 March February-April 0.005
Males 285 8766 42.6 March February-April 0.030
4383 32.7 September NS 0.052
Overall 75.4 23.71 9.06 March February-April 0.027
Females 264 8766 50.9 March February-April 0.024
4383 22.3 September NS 0.121
Overall 73.3 21.97 4.52 March February-April 0.035
Biliary tract disease 286 8766 42.2 March NS 0.074
4383 19.5 August NS 0.234
Overall 61.8 23.72 7.60 March NS 0.108
No bil. tract disease 263 8766 44.8 March February-April 0.041
4383 25.1 October NS 0.119
Overall 69.9 21.96 7.66 March NS 0.052
Chronic alcoholism 48 8766 13.2 March NS 0.415
4383 40.7 September NS 0.109
Overall 53.9 3.91 2.51 March NS 0.192
Fatal cases 18 8766 86.2 November  November-December <0.001
4383 10.9 June May-July 0.004
Overall 97.1 1.50 1.90 November  November-December <0.001

PR = percentage of rhythm (percentage of overall variability of data about arithmetic mean attributable to the rhythmic fitted
function MESOR = midline estimated statistics of rhythm, the rhythm-adjusted mean over the time period analysed amplitude: half
the distance between the absolute maximum and minimum of the function of the best-fitting curve 95% CL = 95% confidence limits
NS = not significant, (when acrophase did not reach the significance level, 95% CL could not be given).
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significantly lower than that of survived subjects (65+17 years,
t=2.20, P = 0.028). Among the subgroups of fatal events, 3 had
gallstones (16.6%, x2=1.91 P = 0.178), and 4 had chronic
alcoholism (22.2%, x%= 3.78 P =0.075). Table 1 shows the
monthly distribution by gender, and subgroups by risk factors.
A pesk of higher frequency of eventswas found in the period
March-May for the total samples and in particular for males
and subgroups of subjects with and without gallstones and
chronic acoholism (Table 2). The percentage of fatal events
wassgignificantly higher in December-February (n=9, 17.3% of
acute pancreatitis observed in that period, 50% of total deaths,
¥2=9.11, P = 0.029, compared to the other periods).

Chronobiologic analysis (Table 3) showed the existence of
acircannua rhythmic variation characterized by amain pesk in
March (PR 84.8, 95% CL : February-April, P = 0.005), and a
secondary peak in September. This pattern was confirmed also
for subgroups by gender (men: PR 75.4, 95% CL: February-
April, P=0.027), and (women: PR 73.3,95% CL : February-April,
P =0.035). Moreover, ahighly significant peak was noticed for
fatal casesin late November (PR 97.1, 95% CL: October-
December, P<0.001). NO statistically significant trend for apeak
in March was found for subgroups of subjects with or without
cholélithiasis (respectively: PR 61.8, 95% CL : February-April,
P =0.109; and PR 69.9, 95% CL : February-April, P=0.052).

DISCUSSION

Identification of patients with acute pancreatitis is important
due to the increased risk of death.

To our knowledge, there was only one recent study in
medical literature, which aimed to evaluate the seasonal
variation in the onset of acute pancreatitis?”. In atotal of 263
cases observed for aperiod of 9 yearsin aGerman hospital, no
correlation between admissions and a specific month or season
was found, other earlier reports were mostly hypotheses?-22,
Our study instead showed a clear seasonal variation in the
onset of acute pancrestitis characterized by a higher frequency
in the spring, with amaximum in March-May. This pattern was
particularly evident for patients with cholelithiasis and chronic
acoholiam. Itisdifficult to givean exhaudtive explanation for such
atempora pattern. Seasona and circannua patterns have been
reported for the prevalence of Helicobacter pylori infectionl,
or for relapses of inflammatory bowel disease for hospital
admissiong523.,

As for circadian aspects, some acute dramatic clinical
events, e.g., variceal and gastrointestinal bleeding!®-?® showed
obvious circadian patterns. Daily variations of some biologic
functions have also been found as possible co-factorsin several
gastrointestinal diseases, e.g., fibrinolysisin liver cirrhosisand
esophaged variced?, dectrica uncoupling and ectopic pacemaker
activity in intestinal motor dysfunction!?!, melatonin and
duodenal ulcer®2® colonic motility in diverticular disease®
and rectal motor activity in constipationf®.

At present we do not know enough about seasonal biological
changes potentially affecting onset of acute pancreatitis, e.g.,
secretion of pancreatic enzymes, biliary acids. However, it is
possiblethat variationsin physiological functionswith seasonal
change may be associated with an increased risk of pancretitis.
Oxygenfreeradicas, for example, wereknowntobeameaningful
index for the severity of pancreatitis™!, but possible variations
in free radical generation have not been investigated yet. Our
results seemed to be able to identify a higher mortality for
colder months (November-December). This is particularly
interesting when considering that both the mean age of subjects
and the incidence of risk factors (gallstones, alcoholism) inthe
subgroup of fatal caseswere significantly lower compared with
those in the subgroup of non fatal events. Thus, it seems that
acute events of pancreatitis occurring in the colder months

may be more at risk in terms of severity and mortality. Further
studies conducted on larger samples and addressed to other
countries of different latitudes would be needed.
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