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ABSTRACT 
 

Blood group antigens were associated with peptic ulcer disease, which is potentially caused by 
Helicobacter pylori. It was recently demonstrated that the receptor for H. pylori is the blood group 
antigen lewisb, which is exposed only in blood group O.  
Objectives: To report the possible correlation among H. Pylori Infection, ABO and Rhesus (Rh) 
blood groups in patients with peptic ulcer disease. 
Methods: This cross-sectional, prospective study was carried out between Jan 2010 and Dec 
2010 among patients suffering from dyspeptic symptoms attending to Wad Medani Teaching 
Hospital-Endoscopy Unit. All patients had their blood group phenotype and Rhesus determined by 

Original Research Article 



 
 
 
 

Mohammed et al.; BJMMR, 7(1): 11-16, 2015; Article no.BJMMR.2015.302 
 
 

 
12 

 

the slide hemagglutination test. All patients underwent oesophagogastrodudenoscopy to diagnose 
peptic ulcer disease. Gastric biopsies were obtained and examined for H. pylori by urease test.   
Results: 40 patients were enrolled in this study, 29 were males and 11 were females with a mean 
age of 50.75 ± 18.18 years. 28 patients were both H. pylori biopsy-urease and Rhesus factor 
positive (93.3%), while 2 patients were H. pylori positive and Rhesus negative (6.7%). Among 
patients who were H. Pylori urease positive; 3 were blood group A (10%), 9 were B (30%) and 18 
were O (60%).Most patients 31(77.5%) had duodenal ulcers, while 9(22.5%) had gastric ulcers at 
oesophagogastrodudenoscopy. Out of those who had D.U at oesophagogastrodudenoscopy; 3 
were Blood group A (9.7%), 10 were B (32.3%) and 18 were O (58.1%).while among those with 
G.U; 3 were Blood group B (33.3%) and 6 were O (66.7%). Rhesus factor was positive in 28 
patients (93.3%) and negative in 2 patients (6.7%) among those who were urease positive.  
Patients with DU; 29(93.5%) were Rhesus positive and 2(6.5%) were negative. All patients with 
GU (9 patients) were Rhesus positive (100%).  This implies that there was statistically significant 
correlation between the O blood group, positive Rhesus factor and H. Pylori infection in peptic 
ulcer disease patients. γ=0.023 and 0.024 respectively. 
Conclusion: This study suggests that can be a significant association between Rhesus positive 
group O and H. pylori infection. 
 

 

Keywords: Peptic ulcer disease; ABO blood groups; H. pylori; Sudan. 
 

1. INTRODUCTION 
 

Helicobacter pylori (H. pylori) are Gram-ngative, 
micro-aerophilic, spiral, rod-shaped bacteria, 
which are a major health problem worldwide [1]. 
Gastritis, peptic ulcer disease, gastric carcinoma 
and mucosa associated lymphoid tissue (MALT) 
lymphoma are recognized complications of H. 
pylori infection [2]. The prevalence of H. pylori is 
still high in most countries. In north European 
and North American populations, about one-third 
of adults are still infected, whereas in south and 
east Europe, South America, and Asia, the 
prevalence is often higher than 50% [3]. In 
developing countries, up to 93.6% of adults are 
infected with H. pylori [4]. In Sudan, the 
prevalence of infection was estimated to be 
between 65.8% and 80% [5,6]. 
 
An infected individual with H. pylori has an 
estimated lifetime of 10-20% for the development 
of peptic ulcer disease (PUD), which is at least 3-
4 fold higher than in non-infected subjects. H. 
pylori infection can be diagnosed in 90-100% of 
duodenal ulcer (DU) patients and in 60-100% of 
gastric ulcer (GU) patients [7]. The most 
important factors of virulence of H. pylori are the 
cag Pathogenicity Island (cag PAI), vacuolating 
cytotoxin A (Vac A), urease, outer membrane 
proteins. Based on the degree of pathogenicity, 
H. pylori isolates are divided into two types: type 
I strains of H. pylori contain a 40 kb segment on 
their chromosome, termed cag PAI, they produce 
functional Vac A toxin, and the infection by the 
strains is associated with more severe disease 
forms; type II strains of H. pylori do not contain 
cag PAI, do not produce Vac A toxin, and induce 

only a mild form of gastritis [8]. The diagnosis of 
H. pylori infection is obtained by either invasive 
(urease test, culture, histology) or non-invasive 
tests (serology, urea breath test) [9]. 
 

The sensitivity of biopsy urease tests is 
approximately 90 to 95 percent, and specificity is 
95 to 100 percent [10]. Thus, false positive tests 
are unusual. 
 

Epidemiological studies have demonstrated 
higher frequencies of the O blood group and the 
nonsecretor phenotype of ABH antigens among 
patients suffering from peptic ulcers. Since 
Helicobacter pylori has been established as the 
main etiological factor in this disease, 
controversies about the associations of the ABO 
and Lewis blood group phenotypes and secretor 
and nonsecretor phenotypes in relation to 
susceptibility towards infection by this bacillus 
have been presented [11]. This study was done 
to report the possible correlation among H. pylori 
Infection, ABO and Rhesus (Rh) blood groups in 
Sudanese patients with peptic ulcer disease.  
 

2. MATERIALS AND METHODS 
 

2.1 Study Design 
 

This was a descriptive, prospective cross-
sectional hospital-based study. It was conducted 
in Wad Medani Teaching Hospital–Endoscopy 
Unit, Wad Medani, Gezira and Central Sudan, to 
report the possible correlation among H. pylori 
infection, ABO and Rhesus (Rh) blood groups in 
Sudanese patients with peptic ulcer disease 
(PUD). 
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2.2 Study Population   
 
A total number of 40 consecutive patients who 
were diagnosed with PUD by 
oesophagogastrodudenoscopy (OGD) in Wad 
Medani Teaching Hospital–Endoscopy Unit and 
agreed to participate in the study, in the period 
from Jan 2010 to Dec 2010 were studied.  
 

2.3 Inclusion Criteria  
 
All patients who were diagnosed with PUD by 
oesophagogastrodudenoscopy during the study 
period who agreed to participate in the study by a 
written consent were recruited. For children 
consent was obtained from their parents. 
 

2.4 Exclusion Criteria   
 
Patients with gastric malignancy, those who 
recently had antibiotics (4 weeks before 
oesophagogastrodudenoscopy), antisecretory 
drugs, or proton pump inhibitors (2 weeks before 
oesophagogastrodudenoscopy) and those with a 
recent active gastrointestinal bleeding were 
excluded from the study. 
 

2.5 Data Collection 
 
40 patients with endoscopic evidence of peptic 
ulcer disease (cases of duodenal ulcer and 
gastric ulcer) were enrolled in this                
study. All patients underwent 
oesophagogastrodudenoscopy to prove the 
presence of PUD by using Pentax and Olympus 
videoscopes. All of them had their gastric antral 
biopsies examined for the presence of H. Pylori 
by urease test (biopsy urease test, Pronto Dry: 
Manufacturer GASTREX, Warsaw Poland). A 
colour change between pink or red from5 to 
30minutes was considered as positive. Blood 

group phenotypes were determined by the slide 
hemagglutination method and correlated with H. 
pylori infection in those patients. The 
characteristic of patient and clinical data were 
collected by using a questionnaire.   

 
2.6 Data Analysis  
 
Data were analyzed by computer by using 
Statistical Package for Social Sciences (SPSS) 
program version 16. Data were analyzed by 
Nonparametric Binomial test based on Z 
approximation. The standard level of significance 
was taken at γ=5%. Data were then tabulated 
and presented in simple table forms. 
 

2.7 Ethical Consideration and Clearance 
 
A written consent was obtained from all patients. 
Ethical clearance was obtained from the Ethical 
Clearance Committee of the Faculty of Medicine, 
University of Gezira, before the start of the study. 
 

3. RESULTS 
 
With respect to the inclusion criteria, 40 cases 
were enrolled in the study. 29 (72.5%) were 
males and 11(26.5%) were females, with an age 
range between 14-85 years and a mean age of 
50.75±18.8years. 30 patients (75%) were 
seropositive for H. Pylori by biopsy urease test, 
while 10 (25%) were negative. Blood groups 
distribution among the study subjects showed: 
Blood group O in 24 patients (60%), B in 13 
patients (32.5%) and A in 3 patients (7.5%). 
None of them had blood group AB. See Table 1. 
38 patients (95%) were Rhesus positive and 
2(5%) were negative. Most patients 31 (77.5%) 
had D.U at oesophagogastrodudenoscopy, while 
9(22.5%) had G.U. 
 

 
Table 1. Blood group distribution and rhesus factor (N=40) 

 

Binomial test 
Blood group Rheusus N Observed 

prop 
Test prop Exact sig. (2-tailed) 

A Positive 3 1 0.5  
Total 3 1 

B Positive 13 1 0.5  
Total 13 1 

O Positive 22 0.92 0.5 0.000 
Negative 2 0.08 
Total 24 1  

AB 0 0 0 0 
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Among H. Pylori urease positive patients; 3 had 
Blood group A (10%), 9 had B (30%) and 18 
(60%) had group O. See Table 2. Among 
patients who had D.U at 
oesophagogastrodudenoscopy; 3 were Blood 
group A (9.7%), 10 were B (32.3%) and 18 were 
O (58.1%). while among those with G.U; 3 were 
Blood group B (33.3%) and 6 were O (66.7%). 
See Table 3.  
 
With respect to Rhesus factor, it was found to be 
positive in 28 patients (93.3%) and it was 
negative in 2 patients (6.7%) among those who 
were urease positive for H. Pylori.  Among 
patients with DU; 29 (93.5%) were Rhesus 
positive and 2 (6.5%) were negative. All patients 
with GU (9patients) were Rhesus positive 
(100%). See Table 3.  This implies that there was 
statistically significant correlation between the O 
blood group, positive Rhesus factor and H. Pylori 
infection in peptic ulcer disease patients. γ=0.023 
and 0.024 respectively. 
 

4. DISCUSSION 
 

To our knowledge, the current study is the first 
one conducted in Gezira of central Sudan to 
report the possible correlation among H. pylori 
Infection, ABO and Rhesus (Rh) blood groups in 
Sudanese patients with peptic ulcer disease. The 
results of this study showed to a fair extent an 
association between the O blood group and H. 
pylori infection (γ=0.023), a finding which is 
supported by other studies

 
[12,13]. Blood group 

A and B patients in this study were less prone to 
H. pylori infection (γ=0.25 and 0.26 respectively). 
Individuals with blood group AB were shown to 
be less prone to H. pylori infection in a different 
study [14]. 
 

Borén et al. [15] reported that the attachment of 
H. pylori to gastric mucosa is mediated by the 
Lewis

b
 (Le

b
) antigen and that the availability of 

receptors might therefore be reduced in 
individuals of blood groups A and B compared to 
people with blood group O. This was further 
supported by the findings of Alkout et al. [13] who 
showed that H antigen is an important 
gastroduodenal mucosal cell-receptor for H. 
pylori attachment [16]. Other ABO phenotypes 
were shown to express Lewis b carbohydrate but 
in a low level [17]. The findings of this present 
study support the hypothesis that, blood group O 
is more susceptible to H. pylori infection. A meta-
analysis was conducted in Ethiopia by Shaweno 
et al. to verify the association between H. pylori 
infection and O blood group. Fourteen of the 18 
included studies reported no significant 
association. Among ten reviewed studies which 
were conducted among dyspeptic patients, four 
showed statistically significant association [18]. 
The overall prevalence of H. pylori in the present 
study was 75% which is lower than that of 80% 
reported by Ahmed et al. [19] in patients suffering 
from gastro-oesophageal reflux disease. It is 
however higher than a prevalence of 48% 
reported by endoscopy in central Sudan [20]. 
The lower rate of infection in the present study 
may be due to improvement in standard of living. 
The prevalence of infection was low as 
compared to the neighboring countries such as 
Uganda (87%), Ethiopia (89%) and Libya (94%) 
[21,22,23], which might be explained by the 
difference in socioeconomic status, being higher 
among groups with lower socioeconomic status 
[24] . 
 
In this study, more males than females were 
positive for H. pylori. Patients who were suffering 
from duodenal ulcers were outnumbering those 
with gastric ulcers, as seen by other studies

 

[25,26]. Others have shown predominance of 
females [27], while others have noticed no 
relation to gender [28,29]. 

 
Table 2. Blood group correlation with biopsy urease test (N=40) 

 

Binomial test 
Blood group Biopsy  

urease test 
N Observed 

Prop 
Test 
Prop 

Exact Sig. (2-tailed) 

A Positive 3 1 0.5 0.250 
Total 3 1 

B Positive 9 0.692308 0.5 0.267 
Negative 4 0.307692 
Total 13 1  

O Negative 6 0.25 0.5 0.023 
Positive 18 0.75 
Total 24 1  

AB 0 0 0 0 0 
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Table 3. Rhesus factor correlation with OGD and biopsy urease test (N=40) 
 

Binomial test 
Rhesus OGD  Category N Observed 

prop 
Test 
prop 

Asymp. sig. 
(2-tailed) 

Exact sig. 
(2-tailed) 

Positive DU Urease 
test 

Positive 21 0.73 0.5 0.024 0.024 
Negative 8 0.27  
Total 29 1    

GU Urease 
test 

Positive 7 0.77 0.5  0.180 
Negative 2 0.23   
Total 9 1    

Negative DU Urease 
test 

Positive 2 1 0.5  0.5 
Total 2 1   

 Based on Z Approximation 

 
5. CONCLUSION 
 
This study suggets that can be a significan 
association between Rhesus positive group O 
and H. pylori infection.  
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