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Summary

 Background: This study was designed to assess the relative contribution of H pylori (Hp) infection and NSAID 
in the pathogenesis of perforation and bleeding of peptic ulcer (PU).

 Material/Methods: Total of 91 PU perforations and 135 active bleeding were examined during last 5 years. At the 
same time, 1384 age- and gender-matched PU patients without such complications were exam-
ined. Furthermore, the effects of various concentrations of aspirin on the growth of Hp isolated 
from antral mucosa of these PU were examined in vitro.

 Results: The average rates of Hp prevalence in PU patients with perforation or bleeding in NSAID intake 
were, respectively, only 50% and 62% as compared to 70.7 and 74% in PU patients non-using 
NSAID. The Hp prevalence in perforated and bleeding PU at all ages, particularly those at age of 
60 years or higher, were significantly lower compared to that found below this age, while no such 
difference in Hp infection rate was seen in PU not using NSAID. In vitro studies on CagA and VacA 
positive Hp subjected to culture medium containing aspirin showed a dose dependent reduction 
in bacterial growth with complete bacteria killing occurring at 500 μg/ml of aspirin.

 Conclusions: The Hp prevalence, especially in older PU patients using NSAID, is significantly lower in perforat-
ed and bleeding PU compared to that in non-complicated PU, and this could be explained by di-
rect suppression of Hp by NSAID used by these patients.
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Background

Helicobacter pylori (Hp) infection and nonsteroidal anti-in-
flammatory drug (NSAID) intake have been considered as 
major pathogens in gastro-duodenal peptic ulcerations. The 
role of these pathogens in ulcer complications such as per-
forations and bleeding remains the subject of controversy. 
We showed recently on the basis of 381 patients admitted to 
the emergency surgery at Cracow University Department of 
Surgery that the rate of ulcer perforations and ulcer bleed-
ing during last decade, remained relatively constant despite 
the widespread use of anti-Hp eradication therapy [1].

It is of interest that earlier studies by Aalykke et al [2] 
showed that Hp infected peptic ulcer (PU) patients using 
NSAID exhibit almost twice higher risk of ulcer bleeding 
compared with that in NSAID users without Hp infection. 
Hp and NSAID were found by Wu et al [3] to be independ-
ent risk factors for ulcer bleeding and no synergistic inter-
action between them was observed. Although Hp increased 
the risk of peptic ulcer bleeding, it was suggested concom-
itantly in this study that Hp infection exhibits a gastropro-
tective role in NSAID users [3]. Furthermore, more severe 
bleeding and re-bleeding occurred in Hp infected patients 
taking NSAID compared to those without NSAID ingestion 
[4]. Bleeding may also occur even in Hp-negative PU, but, 
again, the most important factor was found to be the NSAID 
use in these patients [4]. According to Gisbert et al [4] the 
most important factor associated with Hp-negative bleeding 
duodenal ulcers is NSAID use and if this factor is exclud-
ed the prevalence of Hp infection is almost as high (97%) 
as that found in patients with non-bleeding DU (and with-
out NSAID use). PU bleeders with neither Hp infection 
nor NSAID use are extremely rare (2%), suggesting that 
the pathogenesis of bleeding PU is similar to that in non-
complicated PU disease [4]. However, no study was under-
taken to examine whether the rate of Hp infection in ul-
cer bleeding differs between non-users and users of NSAID 
and this could be explained by some technical difficulties 
with assessment of the active Hp infection in bleeding ul-
cer. It is of interest that Vaira et al [5] revealed for the first 
time that although the Hp prevalence was almost 100% in 
uncomplicated duodenal PU and 80–90% in gastric PU not 
using NSAID, the Hp prevalence in NSAID using duode-
nal and gastric ulcer bleeders did not reach 70% and 60%, 
respectively. Hawkey’s group [6] found that the Hp infec-
tion is associated with an increased risk of ulcer bleeding 
and this risk is even higher in patients using NSAID, but it 
is less in Hp infected people, implying the protective effica-
cy of prostaglandins generated by active Hp. This protective 
effect of Hp has been also suggested in our study involving 
large Polish population of PU patients (N=1897) subjected 
to both upper endoscopy and capsulated 13C-urea breath 
(UBT), in which the Hp infection apparently enhanced the 
occurrence of gastric ulcers, why lowering the occurrence 
of duodenal ulcers, possibly due to generation by bacteria 
of protective mucosal prostaglandins [7].

Another complication of duodenal ulcer associated with 
high mortality rate reaching up to 10% is the ulcer per-
foration that accounts for about 70% of deaths associat-
ed with this PU disease [5]. Although the causative role of 
Hp infection in the pathogenesis of non-complicated ul-
cer disease has been definitively established, the relation-

ship between this infection and ulcer complications such 
as perforation remains unsettled [5]. Gisbert and Pajares 
[8] proposed that all patients with perforated PU should 
be treated by usual closure of the perforation, but at the 
same time they should be tested for Hp infection to start 
immediately the Hp eradication to prevent or, at least to de-
crease, the ulcer recurrence, suggesting that Hp plays cru-
cial role in the pathogenesis of this complication at least in 
tested Spanish population. The same group of investigators 
reported more recently that the mean Hp prevalence in 
patients with perforated ulcers using NSAID is only about 
60% as compared to 86% in perforated patients not us-
ing NSAID and 90–100% prevalence rate usually reported 
in non-complicated PU disease [9], but no attempts were 
made in this study to determine the actual rate of Hp prev-
alence in the non-complicated PU in examined Spanish 
population. It should be emphasized that the most im-
portant factor associated with the perforation in Hp-nega-
tive perforated PU was found the use of NSAID and if this 
factor is excluded, the Hp prevalence was almost 90% or 
similar to that in PU patients with non-perforating ulcer 
disease. These findings could be interpreted that the pre-
dominant pathogen in ulcer perforation is Hp infection, 
but no study clarified whether the importance of Hp re-
mains significant in larger group of perforated PU in oth-
er than Spanish population.

This study was designed to elucidate the involvement of Hp 
and NSAID in ulcer bleeding and perforation with the Hp 
prevalence rate as the end-point of this study.

Material and Methods

Analysis of emergency admissions for complications (bleed-
ing and perforations) of peptic ulcer in the Department 
of Surgery, College of Medicine of Jagiellonian University, 
Cracow between 1998 and 2003 yr. Endoscopic and intra-
operative findings were analyzed and data from patient his-
tory with special attention to NSAID intake were reviewed. 
The prevalence of Hp infection among patients with bleed-
ing was assessed by capsulated mini-dose 13C-urea breath test 
(UBT) as described previously [10], while that in patients 
with perforation, a biopsy sample of antral mucosa was tak-
en during open or laparoscopic surgery for CLO test (Delta 
West Pty Ltd, Bentley, Australia) [7].

Concomitantly the data of the Jagiellonian University College 
of Medicine, Cracow, where UBT is routinely performed, 
were analyzed as described before [7,10]. Among all dyspep-
tic patients from that group the incidence of PU disease, the 
Hp infection and the use of NSAID were assessed.

From 1998 to 2003 yr, 226 pts with complications of peptic 
ulcers were admitted to hospitals and this encompasses 91 
pts with ulcer perforations and 135 pts with ulcer bleeding. 
Among these pts 129 used NSAID, mainly aspirin, while 97 
did not ingest any NSAID at least 6 months before the ulcer 
complications. In the same period, 121 non-complicated ul-
cer pts without NSAID use and 1384 pts without NSAID but 
only with dyspeptic symptoms were subjected to UBT and 
upper endoscopy. No side-effects following the upper endos-
copy or swallowing the modified [7,10] capsule with 13C-urea 
(38 mg/capsule) were recorded in our patients with ulcer 
complication or in controls without complications.
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Studies in vitro with the effect of aspirin on the Hp, the bac-
teria strain isolated from the antral mucosa of PU and ex-
pressing CagA and VacA protein was grown on the Columbia 
solid agar medium supplemented with 5% of the fresh horse 
blood (BioMerieux, Belgium). Before the experiment, bacte-
ria were harvested and suspended in sterile PBS. The bacte-
ria were densitometrically counted according to McFarland 
scale before the administration to the cell culture and suit-
able dilutions were prepared as described before [11]. The 

effects of aspirin on the growth of tested Hp strain was ex-
pressed in CFU/ml estimated 24 and 48 h after the differ-
ent aspirin concentrations were added to the culture.

The study was approved by the University Ethical Com-
mittee.

results

Table 1 shows the demographic data of the complicated and 
non-complicated PU patients tested in this study. The ratio of 
women to men was like 1:3 and 1:2 in patients with perfora-
tion and bleeding, respectively, and this was similar to that in 
non-perforated and non-bleeding peptic ulcers patients.

The overall Hp prevalence in NSAID using patients with 
perforation was markedly lower (49.5%) compared to that 
in control PU patients with NSAID intake but without this 
complication (79%). The Hp prevalence in PU patients with 
bleeding was significantly higher than in those with perfora-
tion, but remained significantly lower than that in controls 
with NSAID use but without ulcer complication. This differ-
ence in the Hp prevalence between bleeders and non-com-
plicated control PU patients using NSAID was significant-
ly less pronounced (64%) at age below 60 yr than in older 
patients, but this difference was not significant. In contrast, 
the overall rate of Hp prevalence in non-complicated ulcer 
patients without perforation or bleeding was similar to that 
in age- and gender-matched PU patients without NSAID use. 
The Hp prevalence in younger bleeders (below the age of 
60 yr) was significantly lower (64%) than in matched con-
trols (77.4%) (Figure 1).

Studies in vitro with addition of various concentrations of as-
pirin (diluted from DMS0 stock solution) showed that at the 
concentration of 400 mg/ml, a significant decrease in the bac-
terial growth was observed after 48 h of incubation, but com-
plete killing of bacterial occurred already at 48 h upon expo-
sure of this germ to 512 μg/ml aspirin concentration.

discussion

This study clearly demonstrates that the NSAID intake by 
non-complicated PU patients does not affect the high rate 
of Hp prevalence (about 80%) in these patients. By contrast, 

*    P<0.05 NSAID users vs NSAID nonusers;
** P<0.05 complicated vs noncomplicated PU.

Table 1. Demographic data of patients with ulcer perforations or bleeding and in controls.

Diseases Perforations Bleeding Controls

Number of NSAID user 29 100 121

Number of NSAID nonuser 62 35 1384

Female/male 22/69 45/90 450/1055

Mean age (yr) 67 64 65

Age range (yr) 35–73 30–69 31–74

Hp prevalence (5) in NSAID user 49.5%*,** 62%*,** 79.5%

Hp prevalence (%) in NSAID nonuser 70.7% 74% 79%
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Figure 1.  The HP prevalence in non-complicated and complicated PU 
with perforation or bleeding at all ages and at age below 
and above 60 yr. Asterisk indicates significant decrease in 
HP prevalence compared to non-complicated PU. Cross 
indicates significant increase in HP prevalence as compared 
to that in perforated PU.
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NSAID intake significantly reduced the rate of Hp preva-
lence in patients with ulcer perforation and to a lesser ex-
tent also in ulcer bleeders. The phenomenon that the Hp 
infection is decreased in NSAID users with ulcer complica-
tions such as perforations [8,9] and bleeding [4–6,12] has 
been described before but these studies were carried out 
on relatively small number of patients and the possibility of 
false-negative results of Hp diagnosis could not be exclud-
ed. Furthermore, no meaningful explanation was proposed 
to elucidate this observation.

Previous in vitro study [11] demonstrated that aspirin and its 
metabolism product, salicylate, exhibit bactericidal activity 
against Hp and suppress the growth of this germ. Our present 
finding confirms that the addition of aspirin to the culture 
medium with Hp decreases dose-dependently the growth of 
the bacteria, suggesting that the observed reduced rate of Hp 
prevalence in ulcer complications, especially in perforation, 
could be explained, at least in part, by direct anti-Hp effect 
of NSAID in the stomach but this requires further studies to 
prove that, indeed, the presence of NSAID in the stomach in 
vivo reduces the growth and pathogenicity of the bacteria as 
it does in vitro. However, Graham and his colleagues in their 
in vivo studies [13,14] failed to confirm that Hp could be sus-
ceptible to suppression by NSAID, including aspirin, indict-
ing that in vivo conditions may not necessarily reflect those 
occurring in vitro. More recently, Chan and Graham [13] 
concluded that the presence of Hp infection increases the 
risk of upper gastrointestinal complications in NSAID users 
by two- to four-folds, suggesting that patients requiring regu-
lar NSAID therapy should be tested for Hp and eradicated. 
Similarly, Papatheodoridis et al. [15] reported recently that 
Hp infection almost doubled the risk of upper gastrointesti-
nal bleeding among users of NSAID. These observations mili-
tate against any protective effect of Hp infection against ulcer 
complications in NSAID users. Although our study provides 
an evidence that NSAID users with PU complications exhib-
it significantly lower rate of Hp infection, we do not provide 
sufficient explanation as to why only in NSAID users the Hp 
prevalence is lower in patients with ulcer complications but 
not in those with PU who are not taking NSAID and what we 
achieved so far by examining the relationship between Hp 
infection and NSAID use in ulcer patients [16]. Considering 
complications as the most serious and extreme form of ulcer 
disease and the observation in this study that such complica-
tions are accompanied by significant decrease in Hp preva-
lence only in NSAID users, one can wonder what role of Hp 
infection if any could be attributed to the pathomechanisms 
of ulcer perforation or bleeding. Thus, unlike the forma-
tion of peptic ulcer and its healing, where an essential role is 
played by both Hp and NSAID [17–19], the HP prevalence 
in the ulcer complications appears to be reduced in NSAID 
users, but the cause of this phenomenon is not known and 
the only rational explanation is the direct suppressive effect 
of NSAID on the bacteria as shown in our in vitro experiments 
but this requires confirmation in studies in vivo

conclusions

1.  The Hp prevalence, especially in older PU patients using 
NSAID, is significantly lower in perforated and bleeding 
PU compared to that in non-complicated PU.

2.  This reduction of the HP prevelance in PU with perfora-
tions and bleeding, especially in older patients could be 
attributed to the direct suppression of the Hp by ingest-
ed NSAID.
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