
JOP. J Pancreas (Online) 2009 May 18; 10(3):256-262. 

JOP. Journal of the Pancreas - http://www.joplink.net - Vol. 10, No. 3 - May 2009. [ISSN 1590-8577] 256

ORIGINAL ARTICLE 
 
 

Proinflammatory Cytokines in Alcohol or 
Gallstone Induced Acute Pancreatitis. A Prospective Study 

 
 

Srdan Novovic1, Anders Møller Andersen1, Annette Kjær Ersbøll2, Ole Haagen Nielsen3, 
Lars Nannestad Jorgensen1, Mark Berner Hansen1,4 

 
 

Departments of 1Surgery K, Bispebjerg Hospital, 2Large Animals Sciences, 
Faculty of Life Science, and 3Gastroenterology, Herlev Hospital; University of Copenhagen. 

Copenhagen, Denmark. 4AstraZeneca R&D. Mölndal, Sweden 
 
 

ABSTRACT 
Objectives If differences of inflammatory pathways in acute pancreatitis exist for various etiologies, selective and specific anti-
inflammatory and other modulatory treatment regimens might be indicated. Circulating levels of prominent proinflammatory 
cytokines IL-6, 8, 18, and TNF-alpha were measured in patients having their first attack of either alcohol- or gallstone-induced acute 
pancreatitis. Methods Seventy-five consecutive patients were prospectively included over a 15-month period, sixty of them being 
either alcohol- or gallstone-induced. All patients were treated according to a standardized algorithm. Blood samples were obtained 
immediately on admission and, again, at days 1, 2, and 14. Results A significant effect of the etiology on the levels of IL-8 in the 
alcohol group as compared to the gallstone group (P=0.003) was found. No etiologic differences were observed for IL-6, IL-18, 
TNF-alpha, or CRP. Furthermore, no significant differences, either regarding the need for treatment at the intensive care unit or of 
30-day mortality, were found. Conclusion The present study confirms previous findings and supports the hypothesis that, except for 
IL-8, the biochemical profile and clinical outcome is independent of the underlying etiology. Revealing the complex spatial and 
temporal profile of proinflammatory cytokine expression in acute pancreatitis is necessary and important for the development of a 
more targeted rational therapy. 
 
INTRODUCTION 
 
Acute pancreatitis is an inflammatory condition which 
can lead to severe extrapancreatic organ dysfunction 
and failure. Despite intensive research and improved 
supportive treatment, acute pancreatitis remains a 
serious and potentially lethal disease with an overall 
30-day mortality rate of about 10% [1]. A specific 
treatment regimen for acute pancreatitis has not yet 
been identified. 
The two prevailing etiologies of acute pancreatitis are 
alcohol and gallstones, which seem to act through 

different pathogenic mechanisms to induce pancreatic 
acinar cell damage and, subsequently, acute 
pancreatitis. Alcohol abuse is the most common cause 
of acute pancreatitis in men while gallstone migration 
into the common bile duct constitutes the leading 
etiology in women [2]. Alcohol is partially metabolized 
in the pancreas and may cause reduced blood flow and 
the generation of free oxygen radicals [3], thereby 
increasing the risk of developing acute pancreatic 
inflammation. Gallstones, on the other hand, are 
believed to act through obstruction of the ampulla of 
Vater, thereby causing retention and stasis of 
pancreatic secretory fluids and the reflux of bile into 
the pancreatic duct [4, 5]. Although the pathogenic 
mechanisms of the induction of acute pancreatitis may 
be different, patients with acute pancreatitis are treated 
identically without the attempt to target any 
differences. This is in accordance with the current 
general opinion which is that, once acute pancreatitis is 
initiated, the ongoing inflammatory response and 
outcome is independent of the underlying mechanism 
of induction. Thus, previous studies have not found any 
significant difference in mortality or need for 
admittance to an intensive care unit among the 
different etiologies of acute pancreatitis [6, 7, 8]. 
Cytokines play a pivotal role in the pathogenesis of 
acute pancreatitis by driving the subsequent 
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inflammatory response which leads to tissue damage 
and organ dysfunction, or failure in more severe cases. 
Thus, an inflammatory response of a yet unknown 
origin in acute pancreatitis may lead to the release of 
reactive oxygen species which might also have a 
potential for inducing the autodigestion of acinar cells 
[9]. This step induces pancreatic necrosis which 
triggers both recruitment and activation of 
inflammatory cells [9, 10]. 
Local recruitment and activation of inflammatory cells 
in acute pancreatitis may lead to the production of 
proinflammatory cytokines, such as interleukin (IL) 6, 
8, 18 and tumour necrosis factor alpha (TNF-alpha) 
[11, 12, 13, 14, 15]. Furthermore, such proinflam-
matory cytokines may subsequently activate pancreatic 
stellate cells and trigger both fibrin deposition and 
scarring [16, 17] in a similar fashion to the outcome of 
alcoholic hepatitis leading to liver fibrosis and 
cirrhosis. However, little is known about circulating 
concentrations of these and other inflammatory 
cytokines in relation to etiology [18]. If differences in 
the inflammatory pathways exist for various etiologies, 
such an observation could prompt a more rational 
therapeutic approach with selective and specific anti-
inflammatory and other modulatory treatment 
regimens. 
We hypothesized that the plasma profile of circulating 
inflammatory mediators differs with regard to etiology 
and, thus, the purpose of the present study was to 
describe circulating levels of a selection of four 
prominent proinflammatory cytokines in patients 
having their first attack of either alcohol- or gallstone 
induced acute pancreatitis. 
 
MATERIAL AND METHODS 
 
Patients 
 
During a 15-month period (2004-2005), 75 patients 
having their first attack of acute pancreatitis were 
admitted to a regional pancreatic centre and 
prospectively included in the study. Only patients with 
alcohol- or gallstone-induced acute pancreatitis were 
included. All patients were treated according to a 
standardized algorithm, based on the United Kingdom 
guidelines of 1998 [19]. A case record form was 
registered for each patient, including age, gender, 
smoking and drinking habits, daily use of prescribed 
medicine, previous hospitalizations/admittances and 
possible abdominal operations. 
Acute pancreatitis was defined as the acute onset of 
upper abdominal pain, combined with an elevated 
plasma amylase level of more than 3 times the upper 
normal level, with no other obvious explanations. 
Alcohol-induced acute pancreatitis was defined as a 
daily consumption exceeding 30 g of alcohol for men, 
20 g for women, or 50 g/day of alcohol one month 
prior to hospitalization, according to the guidelines for 
alcohol consumption issued by the Danish Medical 
Health Authorities [20], accompanied by the exclusion 
of gallstones by at least 2 of the following 

examinations: ultrasound (US), contrast-enhanced 
computerized tomography (CT) scan or magnetic 
resonance imaging (MRI). Patients with pancreatic 
calcifications, cysts or other signs of chronic 
pancreatitis were excluded from the study. Gallstone-
induced acute pancreatitis was defined as a plasma 
level of aspartate aminotransferase (ASAT) greater 
than 150 U/L in combination with the presence of 
gallstones or sludge identified at US, MRI, or 
endoscopic retrograde cholangiopancreatography 
(ERCP).In addition, medical records were carefully 
investigated for other possible causes of acute 
pancreatitis, including hypertriglyceridemia, 
hypercalcemia, post-ERCP- or drug-induced acute 
pancreatitis. Patients with a history of alcohol use and 
in whom gallstones were detected on diagnostic 
imaging were excluded. Severe acute pancreatitis was 
defined as a plasma C-reactive protein (CRP) value 
above 210 mg/L within the first 72 hours after 
admission and/or a Glasgow Score of more than 3 [19, 
20]. All patients meeting these criteria underwent a CT 
scan of the pancreatic region. 
To assess the potential relationship between etiology 
and the development of organ complications, the 
criteria as defined by Uhl et al. [18] were applied. 
 
ELISA Technique 
 
Venous blood samples were taken immediately upon 
admission (day 0) and, again, on days 1, 2, and 14 after 
admission. Blood was drawn from an antecubital vein 
in 7 mL EDTA tubes (15% 0.084 mL) and gently 
mixed. Following this procedure, the plasma was 
isolated and stored at -80° C until subsequent analysis. 
 
Measurements of IL-6, IL-8, IL-18 and TNF-alpha 
 
Sandwich ELISA techniques for human IL-6, IL-8 and 
TNF-alpha (Amersham Pharmacia Biotech, 
Buckinghamshire, England) and human IL-18 (Medical 
& Biological Laboratories Co, Nagoya, Japan) were 
applied. Briefly, 100 µL non-diluted (IL-6, TNF-
alpha); 50 μL 1:2 diluted (IL-8); 50 μL 1:5 diluted (IL-
18) were preincubated with a specific monoclonal 
antibody, followed by the addition of polyclonal 
antibodies, which were either biotinylated (IL-6, IL-8, 
TNF-alpha) or conjugated with horseradish peroxidase 
(IL-18). Washing and aspiration removed unbound 
antibodies, and a colorimeric reaction proportional to 
the plasma concentration of the cytokines was 
performed with a substrate specific for the enzyme 
(tetramethylbenzidine (TMB) or TMB/H2O2 (IL-18 
only)). Light absorbance was assessed by an automatic 
ELISA reader (Multiskan Ascent Reader, Thermo 
Labsystems, Cheshire, United Kingdom) at 450 nm 
with a correction wavelength of 620 nm for IL-18 only. 
The detection limits were 0.63 pg/mL, 25 pg/mL, 36 
pg/mL, and 0.31 pg/mL for IL-6, IL-8, IL-18 and TNF-
alpha, respectively, and the coefficient of variation was 
less than 0.10 in all analyses. All samples were run in 
duplicate. 
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ETHICS  
The study was carried out according to the Helsinki V 
Declaration. The Scientific Ethics Committee of 
Copenhagen and Frederiksberg approved the study, and 
all patients gave their written consent prior to inclusion 
in the study (approval number: KF 01-143/03).  
STATISTICS  
Descriptive statistics are given by means of median 
(minimum-maximum) and frequencies (absolute and 
relative). 
The association between baseline characteristics 
(gender: male/female; severity: mild/severe; need of 
the intensive care unit: yes/no; necrosis on CT-scan: 
yes/no; 30-day mortality: yes/no), and etiology 
(alcohol/gallstone) was evaluated using the Fisher’s 
exact test. Differences in age between alcohol and 
gallstone-induced pancreatitis were evaluated using 
one-way analysis of variance (ANOVA). The 
association between complications (renal insufficiency: 
yes/no; intestinal obstruction: yes/no; jaundice: yes/no; 
cardiovascular insufficiency; yes/no; and pulmonary 
insufficiency: yes/no) in patients and etiology 
(alcohol/gallstone) was evaluated using the Fisher’s 
exact test. 
Differences in IL-6, IL-8 and IL-18, TNF-alpha and 
CRP between etiologies (alcohol/gallstone) and 
severity (mild/severe) over time (0, 1, 2, 14 days) were 
evaluated by repeated measurements (ANOVA). Main 
effects and interactions were initially included in the 
analysis. Backward elimination was used to obtain the 
resulting model. The autocorrelation between repeated 
measurements for the same patient was taken into 
account using an autoregressive correlation structure 
adjusted by the number of days between two 
consecutive measurements. The assumptions for using 
an analysis of variance were evaluated using the 
Shapiro-Wilks’ test for normality and visual inspection 
of residual plots to evaluate equal variances. Due to 
skewed distributions, a rank-transformation of IL-6, 
IL-8, IL-18, TNF-alpha and CRP was used prior to 
analysis. 
A 5% significance level was applied. The analyses 
were performed using the Statistical Analysis System 
(SAS, version 9.1.3). 

RESULTS 
 
Demographic Data 
 
Seventy-five patients were included in the study. The 
etiology was uncertain, idiopathic, mixed or of other 
origin in 15 of the 75 patients (20.0%). However, a 
single etiology existed for 60 patients, of which 22 
(36.7%) were alcohol-induced, and the remaining 38 
(63.3%) were gallstone-induced (Table 1). The overall 
median age was 60 years (range 19-94 years); patients 
in the gallstone group were significantly older than 
those in alcohol group (Table 1). Females dominated 
over males in the gallstone-induced acute pancreatitis 
group while there were more males in the alcohol-
induced acute pancreatitis-group (Table 1). Twenty-
five patients (41.7%) were admitted within 24 hours 
from the onset of pain, 11 (18.3%) within 24 to 48 
hours, and 24 (40.0%) after more than 48 hours, with 
no significant difference in relation to etiology 
(P=0.124). No significant differences in levels of IL-6, 
IL-8, IL-18, TNF-alpha, and CRP were found between 
early (less than 48 hours from onset of pain) and late 
(more than 48 hours) admission (data not shown). 
Additionally, we performed statistical comparisons of 
putative differences in time related to etiology, and no 
difference in time from symptom debut to hospital 
admission in relation to the different etiology was 
detected (IL-6: P=0.702; IL-8: P=0.512; IL-18: 
P=0.718; TNF-alpha: P=0.401; CRP: P=0.381). None 
of the patients were treated with any type of open 
surgical procedure. 
 
Severity of Disease 
 
A total of 23 (38.3%) patients developed severe acute 
pancreatitis with no significant difference among 
etiologies (P=1.000). There were no significant 
differences regarding the need for treatment in the 
intensive care unit or of 30-day mortality (Table 1). 
Pulmonary insufficiency was the most frequent 
complication, occurring in 18.3% of patients, again 
with no differences concerning etiology (P=0.731). 
Finally, no etiology-related significant differences were 
observed in the development of multi-organ failure 
(Table 2). 
 

Table 1. Base-line characteristics of 60 patients having their first attack of acute pancreatitis, stratified by etiology. P values are given for the 
association between the baseline characteristics and etiology. 
 Alcohol 

(no.=22) 
Gallstone 
(no.=38) 

P value 

Gender: 
- Males 
- Females 

 
16 (72.7%) 
6 (27.3%) 

 
10 (26.3%) 
28 (73.7%) 

0.001 a 

Severe acute pancreatitis: 
- Defined by CRP 
- Defined by Glasgow criteria 

8 (36.4%) 
8 
4 

15 (39.5) 
15 
8 

1.000 a 

Need of intensive care unit 1 (4.5%) 2 (5.3%) 1.000 a 

Necrosis on CT-scan 0 4 (10.5%) 0.286 a 

30-day mortality 2 (9.1%) 2 (5.3%) 0.619 a 

Age: median (range); years 52 (19-71) 66 (23-94) 0.003 b 
a Fisher’s exact test 
b One-way ANOVA 
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Interleukins 
 
IL-6 
 
A significant difference in severity over time (a 
significant interaction, P=0.007) was found for IL-6. 
During the first 24 hours, IL-6 peaked for severe acute 
pancreatitis and returned to a significantly lower level 
at day 14. There were, however, no differences 
between groups of etiology (P=0.448) (Figure 1). 
 
IL-8 
 
There was a significant effect of etiology over time (a 
significant interaction, P=0.027), although no 
significant differences in IL-8 were found between the 
etiology groups on days 0, 1, 2, and 14 (Figure 2). 
A significant effect of severity over time (P<0.001) and 
of etiology over severity (P=0.014) was found. For 
patients with gallstone-induced acute pancreatitis, 
patients with mild acute pancreatitis had significantly 
lower levels of IL-8 (P<0.001) as compared to patients 
with severe acute pancreatitis. For patients with mild 

acute pancreatitis, patients with an alcohol-induced 
acute pancreatitis had significantly (P=0.021) higher 
levels of IL-8 as compared to patients with gallstone-
induced acute pancreatitis (Table 3). 
 
IL-18 
 
Levels of IL-18 did not differ significantly over time 
(P=0.172) or in relation to etiology (P=0.625) (Figure 
3). Significantly lower levels of IL-18 were seen in 
mild acute pancreatitis as compared to severe acute 
pancreatitis (P=0.016). No difference between the 
alcohol and the gallstone groups was found in severe 
acute pancreatitis (P=0.822). 
 
TNF-alpha 
 
Plasma levels of TNF-alpha did not change significantly 
over time (P=0.615) in relation to etiology (P=0.143) or 
in relation to severity (P=0.196) (Figure 4). 
 

Figure 1. Box-plot of plasma IL-6 concentrations in relation to 
etiology in patients having their first attack of alcohol- or gallstone-
induced acute pancreatitis. Boxes indicate the range between the 25th

and 75th percentiles of the data. The horizontal line represents the 
medians. Bars indicate the 95%-interpercentile range. Open boxes 
represent alcohol induced acute pancreatitis and dashed boxes 
gallstone induced acute pancreatitis. 

Table 2. Complications in 60 patients having their first attack of 
acute pancreatitis, stratified by etiology. 
 Alcohol 

(no.=22) 
Gallstone
(no.=38) 

P value a

Renal insufficiency 2 (9.1%) 4 (10.5%) 1.000 

Intestinal obstruction 0 3 (7.9%) 0.292 

Jaundice 6 (27.3%) 19 (50.0%) 0.108 

Cardiovascular insufficiency 1 (4.5%) 2 (5.3%) 1.000 

Pulmonary insufficiency 3 (13.6%) 8 (21.1%) 0.731 

Multi-organ failure 2 (9.1%) 9 (23.7%) 0.299 
a Fisher’s exact test 

Figure 2. Time course of plasma IL-8 concentrations in relation to 
etiology in patients having their first episode of acute pancreatitis. 
Boxes indicate the range between the 25th and 75th percentiles of the 
data. The horizontal line represents the medians. Bars indicate 95%-
interpercentile range. Open boxes represent alcohol-induced acute 
pancreatitis and dashed boxes gallstone-induced acute pancreatitis. 

Figure 3. Box-plot showing plasma profile of IL-18 in relation to 
etiology in patients having their first episode of acute pancreatitis. 
Boxes indicate the range between the 25th and 75th percentiles of the 
data. The horizontal line represents the medians. Bars indicate the 
95%-interpercentile range. Open boxes represent alcohol-induced 
acute pancreatitis and dashed boxes gallstone-induced acute 
pancreatitis. 

Table 3. IL-8 levels (pg/mL) in relation to the etiology and severity 
of acute pancreatitis. Results are shown as the median (range). 
 Mild acute pancreatitis  Severe acute pancreatitis
 Alcohol 

(no.=14) 
Gallstone 
(no.=23)  

Alcohol 
(no.=8) 

Gallstone
(no.=15) 

Day 0 25 (5-153) 16 (0-79)  15 (4-46) 29 (9-2,264)

Day 1 26 (5-132) 13 (3-48)  26 (5-83) 29 (13-860)

Day 2 26 (6-142) 13 (1-110)  19 (5-81) 26 (10-613)

Day 14 20 (7-211) 14 (0-71)  24 (8-85) 27 (7-101) 
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CRP 
 
There was no significant difference in CRP between 
alcohol- and gallstone-induced acute pancreatitis 
(P=0.951); however, a significant effect of severity 
over time (a significant interaction, P<0.001) was 
revealed. CRP values changed over time for mild and 
severe acute pancreatitis, with significantly higher 
values on days 1 and 2 as compared to days 0 and 14. 
CRP was significantly higher on day 0 as compared to 
day 14 (Figure 5). 
 
DISCUSSION 
 
Alcohol and gallstones may induce pancreatic 
inflammation through different pathogenic pathways, 
but with a similar clinical outcome [3, 4]. Whether 
such differences might be reflected in the biochemical 
profile of some specific proinflammatory mediators in 
the circulation was investigated in the present study. 
Previous investigations on this topic were limited by a 
lack of consensus on the appropriate definitions of the 
diagnosis of acute pancreatitis or in classifying the 
severity of disease. Furthermore, in most studies, the 
group of alcohol-induced acute pancreatitis included 
acute attacks among patients with chronic pancreatitis 
in which the mortality rates are rather low, making 
comparisons of morbidity and mortality rates almost 
impossible. Another difficulty in interpreting the 
results of previous studies is the lack of a standardized 
treatment algorithm. In contrast, we only included 
patients having an apparent first attack of acute 
pancreatitis, and all patients were diagnosed and 
treated according to international guidelines [19]. 
Additionally, we applied precise definitions of alcohol- 
and gallstone-induced acute pancreatitis, and patients 
with other etiologies of acute pancreatitis were 
excluded. 
There is, however, no consensus on the definite criteria 
for alcohol-induced acute pancreatitis. Our definition 
of alcohol-induced acute pancreatitis, based on the 
recommendations for maximal daily alcohol intake 
issued by the Danish Medical Health Authorities [20], 
may be debatable since 30 g of alcohol on a daily basis 
for men and 20 g for women for a minimum of one 
month prior to hospitalization may actually be a rather 

low threshold. On the other hand, a clear dose-response 
relationship between alcohol and the induction of acute 
pancreatitis has not been established. 
In a large multicenter study, Gullo et al. [6] did not 
find any significant differences in mortality rates 
among the different etiologies of acute pancreatitis. 
Another retrospective study supported this observation 
[21]. In a prospective study consisting of 51 patients, 
Nordestgaard et al. [22] found no differences in mean 
serum amylase levels among different etiologies. 
Lankisch et al. [7] retrospectively evaluated a 
relationship between etiology and course of the 
disease, and found no significant etiologic differences 
between the groups as regards the need for artificial 
ventilation, creatinine blood levels, duration of hospital 
stay or mortality rate. Recently, a retrospective study 
from our group, applying same inclusion criteria as the 
present study, showed no differences in morbidity or 
mortality between the alcohol and gallstone groups of 
acute pancreatitis [8]. Thus, the results of the present 
study are consistent with these findings and support the 
current opinion that acute pancreatitis should be treated 
with supportive measures and with expectancy. 
Currently, a number of clinical and experimental 
studies suggest that interleukins may play a key role in 
the pathogenesis of local and systemic complications of 
acute pancreatitis. Previous studies have observed an 
early increase in IL-6, which regulates the acute-phase 
response, such as CRP produced by hepatocytes, and a 
significant difference in plasma levels between mild 
and severe acute pancreatitis has been found [11, 23, 
24]. The present results thus confirm these findings. 
A significant effect of etiology on IL-8 plasma values 
was found here, which is in accordance with a recent 
population-based survey demonstrating that the 
proportion of individuals with elevated circulating IL-8 
levels (i.e., greater than 10 pg/mL) increase with the 
level of alcohol consumption [25]. IL-8 is primarily 

Figure 4. Plasma profile of TNF-alpha in patients having their first 
episode of alcohol- and gallstone-induced acute pancreatitis. Boxes 
indicate the range between the 25th and 75th percentiles of the data. 
The horizontal line represents the medians. Bars indicate the 95%-
interpercentile range. Open boxes represent alcohol-induced acute 
pancreatitis and dashed boxes gallstone-induced acute pancreatitis. 

Figure 5. Box-plot showing plasma CRP concentrations in relation 
to etiology in patients having their first attack of acute pancreatitis. 
Boxes indicate the range between the 25th and 75th percentiles of the 
data. The horizontal line represents the medians. Bars indicate the 
95%-interpercentile range. Open boxes represent alcohol-induced 
acute pancreatitis and dashed boxes gallstone-induced acute 
pancreatitis. 
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synthesized and released by macrophages and 
endothelial cells, exerting a chemotactic effect on 
neutrophils and stimulating their release [26]. 
However, IL-8 is able to activate a wide range of 
signaling molecules in cells other than neutrophils [27], 
including hepatocytes, which could explain the higher 
values found in the alcohol group. Thus, IL-8 has also 
been found to correlate with markers of acute liver 
damage [28, 29, 30]. As defined by our criteria for 
organ insufficiency, only two patients with alcohol-
induced acute pancreatitis presented with signs of 
organ failure on admission. None of these patients 
showed any significant increase in IL-8 values. 
No significant differences in IL-18 plasma levels 
between the alcohol- and gallstone-induced acute 
pancreatitis groups were detected. Ueda et al. [13] 
investigated values of IL-18 between different 
etiologies of acute pancreatitis on admission, without 
finding any significant difference. 
The TNF-alpha values in the present study did not 
differ over time between mild and severe cases, or in 
relation to etiology. A number of previous studies have 
described several limitations in the detection of TNF-
alpha concentrations in the circulation, such as short 
half-lives, paracrine activities and a counterbalance by 
circulating inhibitors [11, 12]. 
A prospective study by Uhl et al. [18] analyzed the 
etiological groups of acute pancreatitis with respect to 
differences in the severity, related complications and 
mortality rates, with no significant variations. 
Furthermore, the course of serum enzymes (lipase, 
ASAT) and surrogate markers of necrosis (CRP, alfa1-
antitrypsin, alfa2-macroglobulin and lactate 
dehydrogenase) was investigated, revealing that, within 
24 hours, significantly higher levels of ASAT were 
detected in gallstone acute pancreatitis as compared to 
the other etiologic groups [18]. In the present study, 
plasma CRP values differed significantly over time, as 
expected, but they were not influenced by etiology, 
which again is not surprising, as it takes 48-72 hours 
before CRP is fully induced by the liver. Furthermore, 
since IL-6 is a major challenger and regulator of CRP 
synthesis in the liver, it was expected that the CRP 
profile would be independent of etiology, as was the 
case for IL-6. 
 
CONCLUSIONS 
 
The present study supports the hypothesis that the 
biochemical profile and clinical outcome is 
independent of an underlying etiology, once acinar cell 
damage and eventually acute pancreatitis is induced. 
Thus, both circulating IL-6 and IL-8 seem to be pivotal 
mediators in the pathogenesis of acute pancreatitis. 
Further studies focusing on these two cytokines and 
other mediators are needed to elucidate their more 
specific role in acute pancreatitis. Revealing the 
complex spatial and temporal profile of 
proinflammatory cytokine expression is necessary and 
important for the rational development of a more 
targeted therapy for acute pancreatitis in the future. 
 

 
Acknowledgments This study was supported by grants 
from the Snedker Master Sophus Jakobsen and Astrid 
Jacobsen Foundation, the Augustinus Foundation, the 
Else and Mogens Wedell-Wedellsborg Foundation, and 
the Danish National Health Research Council (271-05-
0770). The authors are indebted to research laboratory 
nurse Ulla Hemmingsen, and laboratory technicians 
Elsa Justinussen and Hanne Fuglsang for their 
assistance with the blood samples and cytokine 
analysis. 
 
Conflict of interest The authors have no potential 
conflicts of interest 
 
 
References 
1. Andersen AM, Novovic S, Ersbøll AK, Hansen MB. Mortality 
in alcohol and biliary acute pancreatitis. Pancreas 2008; 36:432-4. 
[PMID 18437092] 

2. Dufour MC, Adamson MD. The epidemiology of alcohol-
induced pancreatitis. Pancreas 2003; 27:286-90. [PMID 14576488] 

3. Schneider A, Singer MV. Alcoholic pancreatitis. Dig Dis 2005; 
23:222-31. [PMID 16508286] 

4. Sakorafas GH, Tsiotou AG. Etiology and pathogenesis of acute 
pancreatitis: current concepts. J Clin Gastroenterol 2000; 30:343-56. 
[PMID 10875461] 

5. Venneman NG, Renooij W, Rehfeld JF, VanBerge-Henegouwen 
GP, Go PM, Broeders IA, van Erpecum KJ. Small gallstones, 
preserved gallbladder motility, and fast crystallization are associated 
with pancreatitis. Hepatology 2005; 41:738-46. [PMID 15793851] 

6. Gullo L, Migliori M, Olah A, Farkas G, Levy P, Arvanitakis C, 
et al. Acute pancreatitis in five European countries: etiology and 
mortality. Pancreas 2002; 24:223-7. [PMID 11893928] 

7. Lankisch PG, Burchard-Reckert S, Petersen M, Lehnick D, 
Schirren CA, Stöckmann F, Köhler H. Etiology and age have only a 
limited influence on the course of acute pancreatitis. Pancreas 1996; 
13:344-9. [PMID 8899794] 

8. Andersen AM, Novovic S, Ersbøll AK, Hansen MB. Mortality 
and morbidity in patients with alcohol and biliary-induced acute 
pancreatitis. Ugeskr Laeger 2007; 169:4351-4. [PMID 18211793] 

9. Apte MV, Pirola RC, Wilson JS. Molecular mechanisms of 
alcoholic pancreatitis. Dig Dis 2005; 23:232-40. [PMID 16508287] 

10. Weber CK, Adler G. From acinar cell damage to systemic 
inflammatory response: current concepts in pancreatitis. 
Pancreatology 2001; 1:356-62. [PMID 12120214] 

11. Berney T, Gasche Y, Robert J, Jenny A, Mensi N, Grau G, et al. 
Serum profiles of interleukin-6, interleukin-8, and interleukin-10 in 
patients with severe and mild acute pancreatitis. Pancreas 1999; 
18:371-7. [PMID 10231842] 

12. Inagaki T, Hoshino M, Hayakawa T, Ohara H, Yamada T, 
Yamada H, et al. Interleukin-6 is a useful marker for early prediction 
of the severity of acute pancreatitis. Pancreas 1997; 14:1-8. [PMID 
8981500] 

13. Ueda T, Takeyama Y, Yasuda T, Matsumura N, Sawa H, 
Nakajima T, et al. Significant elevation of serum interleukin-18 
levels in patients with acute pancreatitis. J Gastroenterol 2006; 
41:158-65. [PMID 16568375] 

14. Papachristou GI, Clermont G, Sharma A, Yadav D, Whitcomb 
DC. Risk and markers of severe acute pancreatitis. Gastroenterol 
Clin North Am 2007; 36:277-96. [PMID 17533079] 

15. Yuan BS, Zhu RM, Braddock M, Zhang XH, Shi W, Zheng MH. 
Interleukin-18: a pro-inflammatory cytokine that plays an important 
role in acute pancreatitis. Expert Opin Ther Targets 2007; 11:1261-
71. [PMID 17907957] 



JOP. J Pancreas (Online) 2009 May 18; 10(3):256-262. 

JOP. Journal of the Pancreas - http://www.joplink.net - Vol. 10, No. 3 - May 2009. [ISSN 1590-8577] 262

16. Shimizu K. Pancreatic stellate cells: molecular mechanism of 
pancreatic fibrosis. J Gastroenterol Hepatol 2008; 23 Suppl 1:S119-
21. [PMID 18336654] 

17. Siegmund SV, Brenner DA. Molecular pathogenesis of alcohol-
induced hepatic fibrosis. Alcohol Clin Exp Res 2005; 29:102S-109s 
[PMID 16344593] 

18. Uhl W, Isenmann R, Curti G, Vogel R, Beger HG, Büchler MW. 
Influence of etiology on the course and outcome of acute 
pancreatitis. Pancreas 1996; 13:335-43. [PMID 8899793] 

19. United Kingdom guidelines for the management of acute 
pancreatitis. British Society of Gastroenterology. Gut 1998; 42 Suppl 
2:S1-13. [PMID 9764029] 

20. Danish Medical Health Authorities. Alkohol. Sundhedsstyrelsen 
(http://www.sst.dk/) 

21. Oller B, Armengol M, de Castro J, Iglesias C, Gener J, Inaraja L, 
et al. Correlation of etiology and severity in a series of 506 cases of 
acute pancreatitis. Rev Esp Enferm Apar Dig 1989; 76:640-4. [PMID 
2633236] 

22. Nordestgaard AG, Wilson SE, Williams RA. Correlation of 
serum amylase levels with pancreatic pathology and pancreatitis 
etiology. Pancreas 1988; 3:159-61. [PMID 2453872] 

23. Sathyanarayan G, Garg PK, Prasad H, Tandon RK. Elevated 
level of interleukin-6 predicts organ failure and severe disease in 
patients with acute pancreatitis. J Gastroenterol Hepatol 2007; 
22:550-4. [PMID 17376050] 

24. Stimac D, Fisić E, Milić S, Bilić-Zulle L, Perić R. Prognostic 
values of IL-6, IL-8, and IL-10 in acute pancreatitis. J Clin 
Gastroenterol 2006; 40:209-12. [PMID 16633121] 

25. Gonzalez-Quintela A, Campos J, Gude F, Perez LF, Tomé S. 
Serum concentrations of interleukin-8 in relation to different levels 
of alcohol consumption. Cytokine 2007; 38:54-60. [PMID 
17576072] 

26. Wilson PG, Manji M, Neoptolemos JP. Acute pancreatitis as a 
model of sepsis. J Antimicrob Chemother 1998; 41 Suppl A:51-63. 
[PMID 9511087] 

27. Mukaida N. Interleukin-8: an expanding universe beyond 
neutrophil chemotaxis and activation. Int J Hematol 2000; 72:391-8. 
[PMID 11197203] 

28. Fujimoto M, Uemura M, Nakatani Y, Tsujita S, Hoppo K, 
Tamagawa T, et al. Plasma endotoxin and serum cytokine levels in 
patients with alcoholic hepatitis: relation to severity of liver 
disturbance. Alcohol Clin Exp Res 2000; 24:48S-54s [PMID 
10803780] 

29. Huang YS, Chan CY, Wu JC, Pai CH, Chao Y, Lee SD. Serum 
levels of interleukin-8 in alcoholic liver disease: relationship with 
disease stage, biochemical parameters and survival. J Hepatol 1996; 
24:377-84. [PMID 8738722] 

30. Latvala J, Hietala J, Koivisto H, Järvi K, Anttila P, Niemelä O. 
Immune Responses to Ethanol Metabolites and Cytokine Profiles 
Differentiate Alcoholics with or without Liver Disease. Am J 
Gastroenterol 2005; 100:1303-10. [PMID 15929761] 

 
 


