
 

 

Introduction 
 
H. pylori, is a non-invasive, gram-negative bacte-
rium which colonizes gastric mucosa is the prin-
ciple cause of type B gastritis and peptic ulcer 
disease, and is also associated with gastric can-
cer and MALT lymphoma [1, 2]. Although sev-
eral virulence factors of H. pylori have been 
identified (e.g. vacuolating cytotoxin, urease, 
motility) the precise mechanisms whereby H. 
pylori causes mucosal damage have yet to be 
defined [3, 4]. The prevalence of peptic ulcer 
disease in cirrhotic patients has been reported 
to be approximately 5-20% (based on endo-
scopy screening) compared to 2-4% in the gen-
eral population [5-9]. The reasons of the in-
creased ulcer rate in cirrhotic patients are un-
known. Oxidative stress causes gastric tissue 
damage in cirrhotic patients and may be one 

component in causing gastric lesions and hem-
orrhage [10]. H. pylori plays a pivotal role in the 
etiology of peptic ulcer disease in the normal 
population [1, 11], but little is known on its 
pathophysiologic role in cirrhotic patients and 
its association with ulcer formation in cirrhotics 
[6, 8, 12-14]. Eradication of H. pylori in patients 
with liver cirrhosis and duodenal ulcers did not 
effectively reduce the recurrence of ulcers [9, 
15]. The frequency of H. pylori infection in cir-
rhosis has been reported to vary between 10% 
to 49% [13, 16-18] and the reported values are 
not different from those reported in patients 
without cirrhosis [19]. The reason for this con-
siderable variation in H. pylori prevalence in 
cirrhosis is unknown, but differences in the se-
verity of hepatic cirrhosis and/or complicating 
congestive gastropathy or inaccuracy of the H. 
pylori detection methods could play a role. 
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Abstract: Background/Aims: The role of H. pylori in the pathogenesis of ulcer disease in cirrhotic patients is poorly 
defined. Therefore, we sought to investigate the prevalence of H. pylori infection and the occurrence of gastroduode-
nal lesions in patients with liver cirrhosis. Methods and Patients: Seroprevalence of H. pylori was tested in 110 pa-
tients with liver cirrhosis and 44 asymptomatic patients with chronic hepatitis without cirrhosis using an anti-H. pylori-
IgG-ELISA. Cirrhotic patients underwent upper intestinal endoscopy for macroscopic and histological evaluation of 
gastric mucosa, and for the detection of mucosal colonisation of H. pylori using Giemsa staining and urease test. 
Results: There was no significant difference between the H. pylori seroprevalence in patients with liver cirrhosis 
(76/110; 69%) and patients with chronic viral hepatitis (27/44, 63%, p=0.465). Gastric mucosal colonization with H. 
pylori in cirrhotic patients was significantly lower than the serologically determined H. pylori prevalence (45% vs. 69%, 
p=0.001). Etiology of liver cirrhosis did not influence the prevalence of H. pylori infection. 8 of 110 cirrhotic patients 
had gastric ulcers and 10 had duodenal ulcers. 61% of cirrhotic patients with peptic ulcers were asymptomatic. H. 
pylori was histologically identified in 61% of gastroduodenal ulcers, and 47% of gastroduodenal erosions. Conclu-
sions: Patients with liver cirrhosis have a high prevalence of gastroduodenal ulcers. The lack of a firm association 
between H. pylori prevalence and ulcer frequency in cirrhotic patients argues against a pivotal role of H. pylori in the 
etiology of ulcers in cirrhotic patients. 
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These factors have not been systematically in-
vestigated in previous studies about the H. py-
lori and ulcer prevalence in liver cirrhosis.  
 
The present study investigated the prevalence 
of H. pylori in patients with liver cirrhosis and 
chronic hepatitis using anti-H. pylori IgG serol-
ogy and invasive detection of gastric mucosal 
colonization by Giemsa stain and urease test. In 
addition, the H. pylori status was correlated with 
the occurrence of gastroduodenal lesions. Fi-
nally, the influence of the etiology and severity 
of liver cirrhosis on the presence of H. pylori and 
endoscopic lesions was analyzed.  
 
Patients and methods  
 
Patients 
 
In this study 182 patients with liver cirrhosis, 
who had been admitted to the Department of 
Gastroenterology, Hepatology and Endocrinol-
ogy, Medical School of Hannover, for evaluation 
of the indication for liver transplantation or ther-
apy optimization, were assessed for study inclu-
sion. Inclusion criteria were cirrhotic patients 
between the age of 18 and 80 years old. In-
formed consent was obtained from each pa-
tient, according to the revised version of the 
Declaration of Helsinki. The diagnosis of cirrho-
sis in each case was confirmed by a combina-
tion of ultrasound, liver function parameters 
(cholinesterase, prothrombin time and serum 
albumin), and presence of esophageal or fundal 
varices and by a liver histology in ambiguous 
cases. Patients with primary or secondary he-
patic malignancy, those with fulminant hepatic 
failure, with a history of gastric surgery, and 
acute variceal bleeding were excluded from this 
study. In addition, not included were patients 
with intake of antibiotics, antacids, H2-
antagonists, proton pump inhibitors, aspirin, or 
anti-inflammatory drugs during the four weeks 
before upper intestinoscopy were excluded. The 
severity of liver cirrhosis was assessed using 
the Child-Pugh-Classification. According to this 
scoring system, patients were classified in class 
A, if the score was 5 to 6, in class B if the score 
is 7-10 and class C if the score is higher than 
11. 
 
110 patients (67 men, 43 women; mean age 
50+13 years) who met the inclusion criteria 
with liver cirrhosis were evaluated. 33 of 110 
patients were smokers. The causes of liver cir-

rhosis were as follows: 42 patients had alco-
holic, 14 patients chronic hepatitis B, 18 pa-
tients chronic hepatitis C, 12 patients primary 
biliary cirrhosis, 7 patients primary sclerosing 
cholangitis and 17 patients had other causes of 
liver cirrhosis (1 Wilson`s disease, 5 autoim-
mune hepatitis, 1 Alpha-1-Antitrypsin deficiency, 
1 Budd-Chiari, and 9 cryptogenic). 25 patients 
were classified as Child A, 49 patients had Child 
B, and 36 patients had Child C cirrhosis. All pa-
tients had undergone an upper intestinoscopy 
during their stay in hospital.  
 
For comparison, we also investigated the H. 
pylori serology of 44 patients (22 male, 22 fe-
male; mean age 46+17 years, 10 smokers) with 
histologically confirmed chronic hepatitis but no 
evidence of cirrhosis (24 patients with hepatitis 
C, 14 patients with hepatitis B, 6 patients with 
autoimmune hepatitis), who had been treated 
during the same time period at the Medical 
School of Hannover.  
 
Endoscopy 
 
All cirrhotic patients had undergone an endo-
scopic examination of their gastrointestinal 
tract. Gastroduodenal lesions were classified 
into gastric ulcer, duodenal ulcer, gastroduode-
nal erosions, gastritis, congestive gastropathy or 
no abnormal findings. Active ulcer was defined 
as a fibrin covered mucosal lesion with a mini-
mal size of 5 mm. Presence of congestive gas-
tropathy was evaluated according to McCor-
mack`s classification [20] and presence of fun-
dal and/or esophageal varices was graded (0-4) 
using classification of Paquet [21]. At each en-
doscopy three biopsy specimens were taken 
with sterilised biopsy forceps from antral mu-
cosa 2 cm proximal to the pylorus, and two bi-
opsy specimens from the greater curvature of 
the corpus. In case of gastric lesions additional 
biopsies were taken from these sites as de-
scribed previously [3]. Two biopsies from the 
antrum and body were fixed in 10% formalin for 
histopathology (Giemsa staining). The remaining 
specimen from the antrum was used for the 
rapid urease analysis (CLO-test, Delta West Ltd, 
Australia). All endoscopies were performed by 
endoscopists with experience ranging from 3 to 
8 years.  
 
H. pylori serology 
 
All patients were screened for H. pylori preva-
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lence using a commercial ELISA kit (GAP-IgG-
Test, Bio-Rad Laboratories GmbH, Munich, Ger-
many). This test has been previously validated 
in 277 patients with upper gastrointestinal 
symptoms giving the following characteristics: 
sensitivity 99.4%, specificity 93.5%, accuracy 
97.4% (Bio-Rad Laboratories). 
 
At the day of admission the blood was drawn 
from the studied patients. The ELISA was per-
formed as recommended by the manufacturer. 
Diluted specimen was added to the microtiter 
plates, which were incubated at 25°C for 60 
min, subsequently. After washing, horseradish 
peroxidase-IgG conjugate reagent was added 
followed by an incubation for 30 min at 25°C. 
Then tetramethylbenxidine (TMB) enzyme sub-
strate reagent was added and incubated in the 
dark for 10 min at 25°C. After terminating the 
reaction, absorbance was measured using a 
450 nm filter with a 615-620 nm filter as refer-
ence. H. pylori serology test results were de-
fined as follows: H pylori positive >20 U/ml, H 
pylori negative <12.5 U/ml, equivocal 12.5-20 
U/ml. Patients with equivocal test results were 
excluded.  
 
Histopathology 
 
For histological examinations, formalin fixed 
biopsy samples were embedded in paraffin and 
sections (4 µm) were stained with haematoxylin 
and eosin and Giemsa. Each biopsy specimen 
was assessed for the presence, type, density 
and localisation of the inflammatory infiltrate. 
Gastritis was classified according to the Sidney 
classification as described previously. Presence 
of H. pylori was identified by Giemsa stain [22].  
 
Urease test (CLO-test) 
 
In addition, we used the CLO-test (Delta West, 
Bently, Australien) for detection of H. pylori. This 
detection method is based on a colouring, 
which is due to bacterial urease activity. The 
presence of H. pylori was indicated by a red 
colouring within 24 hours.  
 
Stastistics 
 
Statistical analysis was made with the SAS-
statistics system (SAS Institute, Cary, NC, USA). 
Chi-square test with Yates `correction was used 
to analyze the relation between different vari-
ables. A p-value of less than 0.05 was consid-
ered to be significant.  

Results 
 
H. pylori seroprevalence 
 
The seroprevalence of H. pylori was not signifi-
cantly different between patients with liver cir-
rhosis and hepatitis without cirrhosis (69%; 
76/110 versus 63%, 27/44; p=0.47; Table 1). 
H. pylori prevalence did not correlate with smok-
ing habits or gender in any of the study groups.  

 
Comparison between H. pylori seroprevalence 
and gastric mucosal H. pylori colonization 
 
Seroprevalence of H. pylori in cirrhotic patients 
(69%) was compared with gastric mucosal H. 
pylori colonization using Giemsa stain and rapid 
urease test. In 95% (105/110) of cirrhotic pa-
tients the rapid urease test and Giemsa staining 
gave concordant results, while in 5 patients 
either Giemsa stain (3 patients) alone or urease 
test (2 patients) alone were positive. Using both 
a positive Giemsa stain and a positive urease 
test as evidence of H. pylori infection 50 of 110 
(45%) cirrhotic patients were classified H. pylori 
positive. Considering patients infected by either 
a positive urease test or direct appearance of 
bacteria in Giemsa stains, H. pylori prevalence 
amounted to 50% (55 of 110).  
 
Influence of the severity and etiology of cirrho-
sis on H. pylori prevalence 
 
Cirrhotic patients classified as Child C had sig-
nificantly higher H. pylori seroprevalence rate 
(89%) than patients with Child A (48%; 
p=0.001) and Child B (65%; p=0.021). But the 
H. pylori seroprevalence between Child A and 

 

Table 1. Patient characteristics and seropreva-
lence of H. pylori in cirrhotic patients and 
chronic hepatitis patients 
  Cirrhotic Chronic hepatitis 

Number 110 44 

Male 67 22 

Female 43 22 

Mean-age (years) 50+13 46+17 

HP positive 76 (69%) 27 (63%) 

HP negative 34 (31%) 17 (37%) 
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Child B did not reach statistical significance. In 
contrast, gastric mucosal colonization with H. 
pylori was not significantly related to the Child 
classification. The etiology of liver cirrhosis did 
not significantly influence the seroprevalence of 
H. pylori: 79% (33/42) alcoholic, 79% (11/14) 
hepatitis B, 67% (12/18) hepatitis C, 67% 
(8/12) primary biliary cirrhosis, 57% (4/7) pri-
mary sclerosing cholangitis, and 47% (8/17) 
others.  
 
Endoscopic findings and H. pylori prevalence 
 
The endoscopic findings in 110 patients with 
liver cirrhosis are summarized in Figure 1. Eight-
een patients had gastroduodenal ulcers (8 gas-
tric ulcers and 10 duodenal ulcers). Only 39% 
(7/18) of cirrhotic patients with gastroduodenal 
ulcers had dyspeptic symptoms. Seventy-eight 
percent of patients with gastroduodenal ulcers 
had evidence of portal hypertension with con-
gestive gastropathy or oesophageal or fundic 
varices. Seven percent of cirrhotic patients had 
normal endoscopic findings. H. pylori was his-
tologically identified in 61% (11/18) of gastro-
duodenal ulcers, in 53% (9/17) of gastroduode-
nal erosions and in 35% (9/26) of gastritis. In 
55% (37/67) of cirrhotic patients with conges-
tive gastropathy gastric mucosa was colonized 
by H. pylori. None of the patients with normal 
gastric mucosal endoscopic appearance were 
colonized by H. pylori. 
 
The magnitude of H. pylori IgG serology did not 
correlate with the presence (34.7 + 25.0 IU/ml) 
or absence (34.0 + 21.9 IU/ml) of peptic ulcer 
disease. 

Discussion 
 
Anti-H. pylori IgG serology has been shown to be 
an accurate method for prediction of the H. py-
lori status in the normal population [23]. The 
present study shows that patients with liver cir-
rhosis have a high seroprevalence of H. pylori 
(69%) being comparable with data reported by 
Wu et al. in compensated (62%) and decompen-
sated (75%) cirrhotic patients [13]. However, 
our study also demonstrates that gastric muco-
sal detection of H. pylori by Giemsa stain and 
urease test results in a considerably lower H. 
pylori prevalence in cirrhotic patients (45%). A 
disproportionally high seroprevalence of H. py-
lori has also been reported in a previous study 
by Nardone et al comparing serological and his-
tological methods in cirrhotic patients [24]. The 
reason for this discrepancy between the sero-
logical and histological H. pylori prevalence is 
unknown. In our study this discrepancy was 
more pronounced in patients with advanced 
liver disease (Child C) which could reflect a 
more intense immune response in such pa-
tients. Previous reports on H. pylori infection in 
cirrhotic patients which employed histological 
detection methods showed prevalence rates 
19% to 49% which are in the range of the pre-
sent study [13, 16-18]. The higher seropreva-
lence rate in cirrhotics could result from a previ-
ous H. pylori colonization which has been elimi-
nated but which is still showing a serologic im-
mune response. Liver cirrhosis is characterized 
by immunological disturbances and by hyper-
globulinemia which could affect the serological 
detection method for H. pylori. Thus, the in-
creased seroprevalence in cirrhotic patients 
could be due to an impaired specificity of the 
anti-H. pylori-ELISA. This might, at least partly, 
depend on cross reaction with other bacterial 
species that share antigens with H. pylori or it 
may be related to non-specific immune activa-
tion secondary to porto-systemic shunting.  
 
In the present study a high frequency of gastro-
duodenal ulcers (16.4%; 18/110) was found in 
cirrhotic patients which confirms previous re-
ports that demonstrated a peptic ulcer preva-
lence ranging from 5% to 20% [5-7]. 61% of 
patients with gastroduodenal erosions showed 
a gastric mucosal colonization with H. pylori. In 
the normal population, almost all patients with 
duodenal ulcer disease are infected with H. py-
lori, and a causal relationship is well estab-
lished [1, 2]. In addition, a strong correlation 

Figure 1 shows the number of cirrhotic patients with 
pathologic endoscopic findings (multiple entries per 
patient possible). In addition, for each pathologic 
endoscopic finding the H. pylori status (HP neg = H. 
pylori negative; HP pos = H. pylori positive) detected 
by histology (Giemsa stain) is given. 

 



H. pylori, GI lesions and liver cirrhosis 

 
 
30                                                                                                                 Int J Clin Exp Med 2011;4(1):26-31 

between gastric erosions and H. pylori has also 
been shown [1, 2]. Since the peptic ulcer preva-
lence is considerably higher in cirrhotics than in 
the normal population, it is reasonable to postu-
late that there are “ulcerogenic factors” specific 
to cirrhotic patients which may cause gastro-
duodenal ulcers in the absence of H. pylori in-
fection and which could additionally increase 
the ulcerogenic effects of H. pylori infection. 
Eradication of H. pylori is successful in 82.6% in 
cirrhotic patients [25], but the eradication of H. 
pylori in patients with cirrhosis did not effec-
tively reduce the recurrence of ulcers [9].  
 
Several possible ulcerogenic factors/
mechanisms have been suggested in cirrhotic 
patients: a decrease in gastric prostaglandin E2 
levels [26], hypergastrinemia [27], portosys-
temic shunting allowing the ulcerogenic factors 
to escape hepatic clearance, and an impair-
ment of gastric mucosal defence secondary to 
portal hypertension and congestive gastropathy 
[28] which may make the mucosa more suscep-
tible to damage from other agents or reduce its 
capacity to repair damage [29, 30]. In the pre-
sent study, 78% of the patients with gastroduo-
denal ulcers had features of congestive gas-
tropathy or esophageal/gastric varices which is 
line with the latter hypothesis. Interestingly, 
presence of congestive gastropathy or varices 
did not seem to predispose to H. pylori coloniza-
tion, since the prevalence rates in these sub-
groups were lower than in that with normal gas-
tric mucosal appearance. This agrees with a 
previous report demonstrating a reduced H. 
pylori colonization in patients with severe gas-
tropathy [31, 32]. Taken together, the patho-
genic mechanisms of peptic ulcer disease in 
cirrhotic patients seems to be a multifactorial 
event.  
 
The role of the etiology of cirrhosis on the preva-
lence of H. pylori is up to now controversial. In 
our study the etiology of cirrhosis did not influ-
ence significantly H. pylori prevalence or the 
occurrence of gastroduodenal lesions. Our find-
ings are in accordance with former studies [5, 
33]. In contrast, two other studies found that 
peptic ulcers were more frequent in patients 
with chronic hepatitis C [34] and among hepati-
tis B antigen positive cirrhotic patients of un-
known H. pylori status [6], while Rabinovitz et 
al. reported an increased duodenal ulcer fre-
quency in patients with alcohol-toxic liver cirrho-
sis, hepatitis B virus infection, and primary scle-
rosing cholangitis, again, ignoring the role of H. 

pylori [35]. Further studies are needed to find 
out whether the etiology of cirrhosis is of impor-
tance for ulcerogenesis, current data argue 
against a major pathogenic role of etiology of 
cirrhosis.  
 
In conclusion, our results demonstrate that H. 
pylori serologic prevalence is significantly higher 
than the gastric mucosal colonization with H. 
pylori in cirrhotic patients. Liver cirrhosis is as-
sociated with a high frequency of gastroduode-
nal ulcers, which are frequently asymptomatic. 
Our findings of a lack of a firm association be-
tween H. pylori prevalence and ulcer frequency 
in cirrhotic patients argues against a pivotal role 
of H. pylori in the etiology of ulcers in cirrhotic 
patients.  
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