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Abstract
AIM: To evaluate the relationship between peptic ulcer 
disease (PUD) and acute pancreatitis. 

METHODS: A cohort of 78 patients with acute pan-
creatitis were included in this study. The presence of 
PUD and the Helicobacter pylori  (H. pylori ) status were 
assessed by an endoscopic method. The severity of 
acute pancreatitis was assessed using Ranson’s score, 
the Acute Physiology and Chronic Health Evaluation 
(APACHE) Ⅱ score, computed tomography severity index 
and the clinical data during hospitalization, all of which 
were compared between the patients with and without 
PUD. The risk factors for PUD were also evaluated.

RESULTS: Among 78 patients, 41 patients (52.6%) with 
acute pancreatitis suffered from PUD, but only 13 (31.7%) 
patients with PUD were infected by H. pylori . On univari-
ate analysis, male gender, an etiology of alcohol-induced 
pancreatitis, a history of smoking or alcohol consump-
tion, elevated triglyceride and C-reactive protein levels, 
and high APACHE Ⅱ score were significantly associated 
with PUD. However, on multivariate logistic regression 

analysis, the APACHE Ⅱ score (odds ratio: 7.69; 95% 
confidence interval: 1.78-33.33; P  < 0.01) was found to 
be the only independent risk factor for PUD.

CONCLUSION: Patients with acute pancreatitis are li-
able to suffer from PUD. PUD is associated with severe 
acute pancreatitis according to the APACHE Ⅱ score, 
and treatment for PUD should be considered for pa-
tients with severe acute pancreatitis.
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INTRODUCTION
Acute pancreatitis is a common disease that has shown an 
increased incidence in the past two decades[1-3]. Acute pan-
creatitis is caused by an acute inflammatory response re-
sulting from unregulated activation of  pancreatic enzymes, 
which can lead to extrapancreatic complications due to 
the persistence of  hypovolemia, a decreased intravascular 
volume and multiorgan dysfunction. In fact, patients with 
acute pancreatitis may complain of  various abdominal 
symptoms such as nausea, vomiting and pain, and these 
symptoms are sometimes confused with dyspeptic symp-
toms[4,5]. In a recent study, 65% of  patients with acute 
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pancreatitis were found to have acute gastrointestinal 
mucosal lesions[6]. We hypothesized that the decrease in 
intravascular volume, and the stress response that dimin-
ishes the blood flow could result in upper gastrointestinal 
ischemia or inflammation, and cause peptic ulcer disease 
(PUD). The aims of  this study were to evaluate the preva-
lence of  PUD among patients with acute pancreatitis, 
and to compare the clinical characteristics and severity of  
acute pancreatitis according to the presence of  PUD. 

MATERIALS AND METHODS
The study was conducted at St. Vincent’s Hospital, a 
teaching hospital of  the the Catholic University of  Korea. 
The medical records, charts and the digitalized picture ar-
chived images of  consecutive patients who were admitted 
with acute pancreatitis between February 2008 and Au-
gust 2009 were collected. The study was approved by the 
Institutional Review Board of  the Catholic University of  
Korea. The patients included in this study were all older 
than 17 years of  age, had visited our clinic within 2 d of  
the occurrence of  abdominal symptoms, and underwent 
endoscopic gastroduodenoscopy during hospitalization. 
The patients with acute pancreatitis due to endoscopic 
retrograde cholangiopancreatography were excluded. The 
diagnosis of  acute pancreatitis was based on the presence 
of  two of  the following three features[7]: (1) acute onset of  
typical abdominal pain; (2) serum amylase and/or lipase 
level ≥ 3 times the upper limit of  normal; and (3) char-
acteristic findings of  acute pancreatitis on an abdominal 
computed tomography (CT) scan or on ultrasonography. 
Gallstone pancreatitis was diagnosed by CT or ultrasonog-
raphy in the absence of  another etiology such as excessive 
alcohol consumption[6-9]. Hyperlipidemia was diagnosed in 
cases with a serum triglyceride level above 500 mg/mL[6]. 
The exclusion criteria were previous abdominal surgery, 
a previous history of  acute or chronic pancreatitis, a di-
agnosis of  PUD in the previous 3 mo, a history of  tak-
ing drugs such as non-steroidal antiinflammatory drugs, 
aspirin, anticoagulants and/or antiplatelet drugs in the 
previous month, and incomplete medical records. Our in-
stitute routinely recommended endoscopy to confirm and 
treat acute mucosal lesions in the stomach or duodenum 
in patients with acute pancreatitis before the patient was 
permitted any oral intake, and determination of  the sever-
ity score of  acute pancreatitis for evaluating and managing 
the patients. An ulcer was defined as a lesion with loss of  
mucosal integrity (a whitish exudate was observed) and 
the lesion was > 5 mm in size with apparent depth deter-
mined by endoscopy[10]. The status of  Helicobacter pylori (H. 
pylori) was evaluated in patients with PUD, who underwent 
antral or body biopsy for histopathology or a rapid urease 
test (CLO test). The prevalence of  PUD and H. pylori in 
the patients with acute pancreatitis were evaluated. The 
severity of  acute pancreatitis were evaluated by laboratory 
data and scores such as Ranson’s score, the Acute Physiol-
ogy and Chronic Health Evaluation (APACHE) Ⅱ score 
and the CT severity index (CTSI) during hospitalization. 
The clinical characteristics including demographic, labora-

tory, or radiologic data and the severity of  acute pancreati-
tis in the patients with and without PUD were compared.

Statistical analysis
The primary end points of  the study were the prevalence 
of  PUD associated with acute pancreatitis. The secondary 
end points were the risk factors for PUD in the patients 
with acute pancreatitis. The continuous data were ex-
pressed as mean ± SE (standard error of  the mean) deter-
mined using the independent sample Student t-test, while 
categorical variables were expressed as quantities and 
were analyzed using the χ2 test. Multiple stepwise logistic 
regression analysis was used to identify the risk factors for 
PUD. The analyses were performed with a statistical soft-
ware package (SPSS, version 15.0; SPSS Inc). A P-value < 
0.05 was considered significant for all tests. This research 
adhered to the principles of  the Declaration of  Helsinki. 

RESULTS
During the study period, a total of  123 consecutive pa-
tients with acute pancreatitis and who were not related 
were enrolled. Patients who did not undergo endoscopic 
gastroduodenoscopy during hospitalization were excluded 
(n = 30). Of  the remaining 93 patients, 15 were excluded 
due to a history of  acute or chronic pancreatitis (n = 10), 
a diagnosis of  PUD in the previous 3 mo (n = 1), a his-
tory of  taking drugs such as aspirin in the previous month 
(n = 3), and incomplete medical records (n = 1).

A total of  78 patients were finally enrolled and in-
cluded in the analysis. The mean age of  the patients was 
53.4 ± 1.8 years (range, 18-86 years) and 52 patients (66.7%) 
were male. The mean time to the endoscopic procedure 
after admission was 3.3 ± 0.3 d (range, 1-16 days). Forty 
one patients (52.6%) were found to have PUD. The char-
acteristics of  the patients with or without PUD are shown 
in Table 1. On univariate analysis, male gender (P = 0.03), 
an etiology of  pancreatitis due to alcohol (P = 0.03), a his-
tory of  smoking (P = 0.05), a history of  excessive alcohol 
consumption (P = 0.01), an elevated triglyceride level (P = 
0.05), an elevated C-reactive protein level (P < 0.001) and 
an elevated APACHE Ⅱ score (P = 0.001), in particular 
an APACHE Ⅱ score ≥ 6 (P < 0.001), were found to be 
significantly associated with PUD in patients with acute 
pancreatitis (Table 1). The receiver-operating characteristic 
(ROC) curve with a cutoff  of  an APACHE Ⅱ score of  6 
was selected as the highest sensitivity and specificity values 
for evaluating the factors for PUD [area under the curve 
(AUC), 0.75; 95% confidence interval (95% CI): 0.67-0.86] 
(Figure 1). On multivariate logistic regression analysis, only 
an APACHE Ⅱ score ≥ 6 was found to be a significant 
risk factor (Table 2).

Among the 41 patients with PUD and acute pancre-
atitis, H. pylori was detected in 13 patients (31.7%). Any 
demographic differences were not found between the H. 
pylori-positive and -negative groups, except for the loca-
tion of  the ulcer. Among the 13 patients in the H. pylori-
positive ulcer group, 10 (76.9%) patients revealed only a 
gastric ulcer, and a duodenal ulcer was not found. Howev-
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er, for the 28 patients in the H. pylori-negative ulcer group, 
gastric ulcers were found in 12 patients (42.9%), duodenal 
ulcers in 12 patients (42.9%), and both gastric and duode-
nal ulcers in 4 patients (14.3%). The location of  the ulcers 
was different according to the status of  H. pylori (Table 3). 

DISCUSSION
The current study showed that the prevalence of  PUD in 
patients with acute pancreatitis was relatively high (52.6%), 
and the cause of  may be related to the stressful condition 
of  the underlying pancreatitis. 

Although the previous literature has reported that the 
use of  histamine 2 (H2) receptor antagonists or proton 
pump inhibitors (PPI) could prevent stress ulcers in cases 
of  severe pancreatitis[7,11], the published clinical evidence 
is still scanty and controversial. Only one clinical study 

reported that acute gastrointestinal lesions occurred in 
65% of  patients with acute pancreatitis[6], and this rate was 
higher than that of  our study (52.6%). Our strict selec-
tion of  enrolled patients with only PUD, as demonstrated 
by endoscopy with definitive criteria, was the reason 
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Table 1  Characteristics of the patients with or without peptic 
ulcer disease (mean ± SE)  n  (%)

Ulcer (n  = 41) No ulcer (n  = 37) P  value

Age (yrs) 56.6 ± 2.3 49.8 ± 2.9 0.07
Gender
   Male 32 (78.0) 20 (54.1) 0.03
   Female   9 (22.0) 17 (45.9)
BMI (kg/m2) 23.9 ± 0.5 23.3 ± 0.8 0.48
Diabetes
   Yes   7 (17.7) 3 (8.1) 0.31
   No 34 (82.9) 34 (91.9)
Hypertension
   Yes   9 (22.0)   6 (16.2) 0.52
   No 32 (78.0) 31 (83.8)
Etiology
   Alcohol 22 (53.7)   9 (24.3) 0.03
   Biliary stone   7 (17.1)   9 (24.3)
   Idiopathic   6 (14.6) 14 (37.8)
   Others   6 (14.6)   5 (13.5)
Smoke
   Yes 20 (48.8) 10 (27.0) 0.05
   No 21 (51.2) 27 (73.0)
Alcohol
   Yes 29 (70.7) 16 (43.2) 0.01
   No 12 (29.3) 21 (56.8)
Laboratory
   BUN (mg/dL) 17.2 ± 1.6 17.9 ± 1.7 0.78
   Cr (mg/dL)   1.1 ± 0.1   1.0 ± 0.1 0.34
   Amylase (IU/L)   633.9 ± 123.0 564.3 ± 77.9 0.64
   Lipase (IU/L) 405.1 ± 75.2 518.5 ± 82.6 0.31
   Triglyceride (mg/dL) 261.5 ± 71.5 111.0 ± 15.6 0.05
   ESR (mm/h) 46.6 ± 5.5 36.3 ± 4.6 0.16
   CRP (mg/dL 15.5 ± 2.3   5.2 ± 0.9 < 0.001
   CTSI   2.1 ± 0.3   1.6 ± 0.2 0.21
Ranson score
   On admission 1.3 ± 0.2   1.2 ± 0.2 0.76
   At 48 h 0.8 ± 0.2   0.4 ± 0.1 0.07
APACHE Ⅱ score 8.0 ± 0.7   4.5 ± 0.7 0.001
   < 6 15 (36.6) 29 (78.4) < 0.001
   ≥ 6 26 (63.4)   8 (21.6)
Time to endoscopy (d)   3.5 ± 0.5   3.0 ± 0.4 0.45
Death          0 (0)              0 (0)

BMI: Body mass index; BUN: Blood urea nitrogen; Cr: creatinine; ESR: 
Erythrocyte sedimentation rate; CRP: C-reactive protein; CTSI: Computed 
tomography severity index; APACHE: Acute Physiology and Chronic 
Health Evaluation. 

Table 2  Risk factors for peptic ulcer in patients with acute 
pancreatitis (multivariate analysis)

Variables OR 95% CI P  value

Alcohol-induced 3.23   0.77-14.29    0.11
Smoking 2.86 0.65-12.5    0.16
APACHE Ⅱ score ≥ 6  7.69   1.78-33.33 < 0.01

OR: Odds ratio; CI: Confidence interval; APACHE: Acute Physiology and 
Chronic Health Evaluation. 

Table 3  Infection rate of Helicobacter pylori  in the patients 
with peptic ulcer disease (mean ± SE)  n  (%)

H. pylori -positive H. pylori -negative P  value

n (%) 13 (31.7) 28 (68.3)
Age (yrs) 61.2 ± 4.5 54.5 ± 2.5 0.17
Gender
   Male 10 (76.9) 22 (78.8) 0.91
   Female   3 (23.1)   6 (21.4)
BMI (kg/m2) 24.1 ± 1.1 23.8 ± 0.6 0.76
Smoke
   Yes   7 (53.8) 14 (50.0) 0.82
   No   6 (46.2) 14 (50.0)
Alcohol
   Yes   8 (61.5) 21 (75.0) 0.38
   No   5 (38.5)   7 (25.0)
Location of ulcer
   GU only 10 (76.9) 12 (42.9) 0.02
   DU only 0 12 (42.9)
   GU and DU   3 (23.1)   4 (14.3)

H. pylori: Helicobacter pylori; BMI: Body mass index; GU: Gastric ulcer; DU: 
Duodenal ulcer.
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Figure 1  Receiver operating characteristic curve for Acute Physiology 
and Chronic Health Evaluation Ⅱ score in predicting the severity of acute 
pancreatitis (receiver operating characteristic area under the curve, 0.75; 
95% confidence interval: 0.64-0.86). 
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why a relatively low rate was demonstrated in our study. 
Because the prevalence of  PUD in the general popula-
tion is known to be about 5% according to recent data[12], 
the 52.6% prevalence of  our data was high, and so PUD 
seems to be associated with acute pancreatitis. 

The pathogenesis of  PUD associated with acute pan-
creatitis is still not understood. However, gastric mucosal 
ischemia under the stressful condition of  acute pancreati-
tis might be a major factor for peptic ulcer occurring to-
gether with acute pancreatitis[6]. Acute pancreatitis may be 
complicated by the hypovolemic status of  the pancreas or 
extrapancreatic ischemia due to the diminished effective 
blood volume or hypoperfusion[4,7,11,13], which have been 
reported to be causative factors for stress ulcers[14]. An-
other suggestion is that acidic conditions in the intestine 
develop because of  reduced bicarbonate secretion by the 
pancreas, resulting in patients with pancreatitis becoming 
susceptible to a duodenal ulcer[7]. Furthermore, intestinal 
ischemia increases intestinal permeability to bacteria, bac-
terial products and/or endotoxins, permitting a secondary 
pancreatic infection, and also stimulates cytokine release, 
and increases the level of  nitric oxide, which serially 
contributes to ongoing pancreatic injury as well as organ 
failure[15-17]. In our study, an association between PUD and 
acute pancreatitis was observed, and the use of  antiulcer 
medication may have an impact on the treatment or prog-
nosis of  patients with acute pancreatitis. 

PUD disease is a multifactorial disease that has been 
largely attributed to the presence of  H. pylori infection[18-20], 
and the presence of H. pylori infection in patients with 
PUD has been reported to range between 61% and 
94%[21-23]. However, in our data the prevalence of  H. pylori 
infection was only 31.7%. The distinct difference in loca-
tion of  ulcers between H. pylori-positive and -negative 
groups was interesting. Why a low prevalence of  H. pylori 
infection was revealed in patients with a duodenal ulcer 
was unclear. The suggested hypothesis is that inflammation 
of  the pancreas affects sites nearer to the duodenum than 
the stomach. Because our study excluded patients with a 
recent drug history that could cause PUD, our study at 
least demonstrated that the main cause of  PUD might be 
associated with acute pancreatitis.

An ulcer was clearly defined and selected to exclude 
other mucosal lesions such as erythema, erosion and 
edema that were seen on endoscopy. The reason is that 
by excluding subjective ambiguous mucosal lesions and 
including the clinically significant meaningful lesion, the 
prevalence or characteristics of  the ulcer could be evalu-
ated. Another reason is that in our country, patients who 
have PUD revealed on endoscopy can receive the medical 
benefits of  health insurance for treatment with drugs such 
as PPI. The patients were not placed on ulcer prophylaxis 
at admission with acute pancreatitis because prescription 
of  anti-ulcer medications such as PPI or H2 blockers un-
der health insurance need documentation of  an ulcer by 
endoscopy.

The APACHE Ⅱ score was the only independent risk 
factor associated with PUD in our study. Many prognostic 
factors for acute pancreatitis have been previously sug-

gested, such as laboratory markers, radiologic views and 
scoring systems. A previous study reported that the occur-
rence of  an acute gastric mucosal lesion was not related 
to the severity of  acute pancreatitis[6]. However, that study 
lacked a proven method, such as the APACHE scoring 
system, for evaluating the severity of  acute pancreatitis. 
The APACHE Ⅱ score reflects the systemic or physi-
ologic response to inflammation-driven stress during the 
course of  acute pancreatitis[24], and it was reported to be 
superior to the Balthazar CTSI for predicting organ fail-
ure[25-27]. On the basis of  the highest sensitivity and speci-
ficity values that were generated from the ROC curves, 
the cutoff  of  an APACHE Ⅱ score of  6 was selected 
for evaluating the factors for PUD (AUC, 0.75; 95% CI: 
0.64-0.86). The score of  6 was somewhat low to reflect 
the severity in patients with acute pancreatitis[10,15], and 
may be due to the exclusion of  critically ill patients. 

The potential limitations of  our study were the small 
number of  patients ultimately enrolled, and the retrospec-
tive design. However, the subjects of  this study were lim-
ited to patients with acute pancreatitis and who underwent 
endoscopy under strict criteria that considered the patient’s 
history of  medication or surgery. Our clinic has routinely 
recommended that hospitalized patients are evaluated, and 
the severity of  acute pancreatitis predicted, by using scor-
ing systems for acute pancreatitis such as Ranson’s score, 
the APACHE Ⅱ score and the CTSI. Another limitation 
of  this study was the exclusion of  critically ill patients 
who did not undergo endoscopy, which affected the exact 
prevalence of  PUD, but this would cause underestimation 
of  the prevalence of  PUD because some of  these patients 
had a possibility of  having PUD combined with severe 
acute pancreatitis. 

In conclusion, patients with acute pancreatitis have a 
strong possibility of  suffering from PUD. In particular, 
if  patients are diagnosed with severe acute pancreatitis, 
based on the APACHE Ⅱ scoring system, then treatment 
for PUD is strongly recommended. 
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COMMENTS
Background
Acute pancreatitis is caused by an acute inflammatory response due to un-
regulated activation of pancreatic enzymes, which can lead to extrapancreatic 
complications because of the persistence of hypovolemia, a decreased intra-
vascular volume and multiorgan dysfunction. The possibility of inflammation 
due to ischemia in the upper gastrointestinal tract may exist. In fact, patients 
with acute pancreatitis may complain of various abdominal symptoms such as 
nausea, vomiting and pain, and these symptoms can sometimes be confused 
with dyspeptic symptoms; these patients may have complications of acute gas-
trointestinal mucosal lesions.
Research frontiers
The authors hypothesized that the reduction in intravascular volume and the 
stress response that diminishes the blood flow will affect the upper gastrointestinal 
lesion and cause peptic ulcer diseases (PUD). In analysis of PUD, we also tried to 
identify the status of Helicobacter pylori (H. pylori) infection through endoscopy. 

1061 February 28, 2011|Volume 17|Issue 8|WJG|www.wjgnet.com

 COMMENTS

Lee KM et al . Acute pancreatitis and peptic ulcer



Innovations and breakthroughs
Patients with acute pancreatitis are liable to suffer from PUD, and PUD is related 
to severe acute pancreatitis according to the Acute Physiology and Chronic Health 
Evaluation (APACHE) Ⅱ score with a cutoff value of 6. Among patients with acute 
pancreatitis, a low prevalence of H. pylori infection was revealed in patients with 
PUD, especially in patients with a duodenal ulcer. 
Applications
In the authors’ study, an association between PUD and acute pancreatitis was 
observed and the use of antiulcer medication may be recommended for patients 
with acute pancreatitis to relieve symptoms of the suspected ulcer, especially in 
severe acute pancreatitis. By identifying a definite relationship between acute 
pancreatitis and PUD, this study provides a challenge to clarify the basic mecha-
nisms of these two diseases. In addition, a large prospective study to confirm 
these observations is required.
Peer review
This study retrospectively reviewed the clinical records of the patients of acute 
pancreatitis (AP) focusing on the relationship between AP and gastroduodenal 
PUD and found a positive relationship between APACHE Ⅱ score and PUD.
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