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Background: Helicobacter pylori (H. pylori) is a gram-negative, micro-

aerophilic, curved rod that causes a transmissible bacterial infection of the 

gastric mucosal surface and affect about one half of the world’s population. 

It induces chronic gastritis in all infected individuals, but only induces 

clinical diseases in 10-20% of them. 

 This may be related to differences in genetic susceptibility of the host, 

environmental factors, and genetic diversity of H. pylori.  

Aim: This study was conducted to identify the frequency of the genetic 

virulence factors (cagA, vacA and babA2) of H. pylori and their possible 

association with gastroduodenal diseases.  
Methods: The study was conducted on 70 adult patients with upper 

gastrointestinal complaints. All patients were subjected to full history taking, 

clinical examination, gastroduodenoscopy. Four antral biopsies were taken 

for genotyping by PCR, histopathological examination and culture.  

Results: All the patients (100%) had chronic active H. pylori gastritis by 

histopathological examination. The most frequent H. pylori genotype was 

cagA (67.8%) followed by vacA s1a (61%) and vacA m2 (61%), while the 

least frequent was babA2 (18.6%). CagA was associated with vacA s1a in 

(83.3%) with statistical significance.  Most patients with cagA positive 

isolates (77.8%) had no heart burn with statistical significance which may 

support the protective role of cagA against GERD. There was no significant 

difference between genotypes distribution as regards culture positive and 
culture negative H. pylori strains. CagA, vacA s1a and vacA m2 had the 

highest prevalence in patients with PUD, gastritis and duodenitis while 

babA2 had the least prevalence. Although in patients with PUD and NUD the 

prevalence of cagA was (65.1%, 75%) and vacA s1 was (62.8%, 56.3%) 

respectively, the association between these H. pylori genotypes and PUD did 

not reach a level of statistical significance. 

Conclusion: None of H. pylori genetic virulence factors individually can 

accurately predict clinical outcome and one has to recognize the importance 

of the bacteria-host interaction in the final outcome.  

 
Copy Right, IJAR, 2016,. All rights reserved.
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Introduction:- 
Helicobacter pylori (H. pylori) is a transmissible bacterial infection of the gastric mucosal surface. The infection 

results in progressive mucosal damage with eventual impairment of gastric function [1]. 

H. pyloriis the most successful human pathogen infecting estimated 50% of the global population [2]. It has been 

identified as a major cause of peptic ulcer disease and a risk factor for gastric cancer and mucosa associated 

lymphoid tissue (MALT) lymphoma. 

Gastric mucus colonization with H. pylori induces chronic gastric inflammation in all infected individuals, but only 

induces clinical diseases in 10-20% of infected individuals. These include peptic ulcers, acute and atrophic gastritis, 

intestinal metaplasia, gastric adenocarcinoma and gastric B-cell lymphoma [3]. 

The reasons for this may be related to differences in genetic susceptibility of the host, environmental factors, and 

genetic diversity of H. pylori[4].  

Studies show that different genetic virulence attributes of H. pylori are involved in different gastroduodenal 

disorders [5] and the characterization of these markers could aid medical prognosis, which could be extremely 
important in predicting clinical outcomes and prevention of H. pylori induced gastric injury [3]. 

The aim of this work was to identify the frequency of some genetic virulence factors of H. pyloriand their possible 

association with gastroduodenal diseases. 

 

Patients and methods:- 
PatientsThis study was conducted on 70 adult patients with upper gastrointestinal complaints attending the 

Department of Hepatology, Gastroenterolgy and Infectious Diseases in Benha University Hospital between January 
2013 and May 2013. The committee of ethics of scientific research of Benha Faculty of Medicine approved the 

study protocol and written consents were obtained from the patients. Patients with dyspeptic complaints as nausea, 

vomiting, epigastria pain, heart burn, fullness, eructation, etc. aged from 19 to 73 years were selected for this study. 

Patients who have received any of the following in the last month prior to endoscopy: 

Anti-microbial therapy. 

H2 receptor blockers. 

Proton pump inhibitors. 

Non steroidal anti-inflammatory drugs. 

Corticosteroids.were excluded from the study 

 

Methods: 
All patients were subjected to  

a-Full history taking: stressing on symptoms suggesting upper gastrointestinal disorders e.g. nausea, vomiting, 

epigastria pain, heart burn, eructation, fullness, hiccough, dyspepsia, early satiety, hematemesis or melena. 

b-Clinical examination: Including general and abdominal examination. 

Laboratory investigations: Venous blood samples were taken using sterile syringes (each about 5ml) under aseptic 

conditions. The collected samples were sent immediately to the laboratory of Benha University Hospital for further 

investigations the following: 

c-Gastroduodenoscopy and biopsy: 

This was done using disinfected upper gastrointestinal videoscope  

Two biopsy specimens were preserved in a container using diluted formaline solution for histopathological 

examination. 

d- Histopathological examination of H. pylori:  

Routinely processed, Formalin-fixed, paraffin-embedded gastric antral tissues were used in this study and cut into 

three to four microns-thick serial sections then mounted on grease-free slides and subjected to: 

H&E (Haematoxylin-Eosin) stain:  

Examined for the presence of H. pylori (Gram negative spiral to comma-shaped organisms, sometimes cocci), 

degree of gastritis, presence of atrophy, complete intestinal metaplasia, dysplasia or lymphoid follicles according to 

Updated Sydney Classification  [6]. 

Giemsa Stain: Examined for confirmation of H. pylori [7]. 

Microbiological examination: 

Culture for H. pylori on selective media: 

e-Identification of H. pylori: 
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Rapid Urease test: a portion of the grounded materials was inoculated into Christensen's urea agar and incubated 

microaerophilically for 8 hours at 37˚c. Change of the color from yellow to pink within 8 hours indicates positive 

urease test. 

Bacterial colonies were identified as H. pylori on the basis of: 

Growth characteristics: slowly growing organism, requiring excess humidity for better growth. 

Colonial morphology: Circular, convex, translucent colonies about 2mm in diameter. 
Microscopic examination: Gram negative spiral to comma-shaped organisms. 

Oxidase test: This was performed using Oxidase identification sticks. The colony to be examined was touché by the 

impregnated end of the stick. A positive reaction was shown by the development of a blue purple color within 30 

seconds to 3 minutes. 

 Catalase test: A drop of Hydrogen peroxide solution was placed on a slide and a small amount of bacteriological 

growth was placed in the solution. The formation of bubbles reflected a positive test. 

f-Genotyping: of the following virulence factors of H. pylori in gastric biopsy specimens by Multiplex polymerase 

chain reaction using sequence specific primer (PCR-SSP): 

Cytotoxin associated gene A (cagA) 

Blood group antigen binding adhesin A2 (babA2). 

 Vacuolating toxin (vacA) alleles: s1a, s2, m1, m2. 

Statistical Analysis:- 
Statistical package (SPSS, version 20.0) was used for data management. Descriptive statistics was presented as 

mean± standard deviations for continuous variables, number and percentage for categorical variables (frequency 

distribution). Unpaired Student t-test (two sided) was used to test the significance of difference between the mean 

value of studied groups and chi-square test was used for comparison of categorical variables.  The significance level 

was set at p<0.05. 

 

Results:- 
 All the patients (100%) presented by different gastroduodenal complaints were positive for H. pylori infection by 

histopathological examination, but only 59 cases were subjected to genotyping by PCR due to inadequate tissue 

sampling. 

The most frequent genotype was cagA (67.8%) followed by vacA s1a (61%) and vacA m2 (61%), while the least 

frequent was babA2 (18.6%) in H. pylori infected patients table (1), figure (1,2).  

 

There is no significant difference among various H. pylori genotypes as regards age and gender distribution table(2). 

Patients with nausea tend to be cagA positive, vacA m2 positive.Patients with vomiting tend to be vacA m2 positive. 

Patients with epigastric pain tend to be cagA positive. However, all are of no statistical significance but patients with 

cagA positive were most likely to have no heart burn (77.8%) with statistical significance table (3). 

Patients with dyspepsia tend to be cagA positive but of no statistical significance. 
Patients with early satiety were most likely to be vacA m1 negative and vacA m2 negative with statistical 

significance. 

Patients with epigastric tenderness were most likely to be babA2 negative and vacA s1a positive with statistical 

significance. 

Patients with hematemesis tend to be vacA m2 positive and babA2 negative but of no statistical significance 

table(4). 

There is no significant difference between genotypes distribution as regards culture positive and culture negative H. 

pylori strains. However, vacA s2 tends to be more common in culture positive strains followed by vacA m2 table 

(5). 

CagA positive strains were more likely to be vacA s1a positive but babA2, vacA s2 and vacA m1 negative with 

statistical significance table (6). 
In PUD patients, cagA positive isolates have the highest frequency (65.1%), followed by vacA s1a (62.8%) and 

vacA m2 (62.8%) while babA2 positive isolates have the least frequency (18.6%). 

In patients with NUD, cagA positive isolates have the highest frequency (75%), followed by vacA s1a (56.3%) and 

vacA m2 (56.3%) while babA2 and vacA m1 positive isolates have the least frequency (18.8%) table(7).As regards 

the endoscopic findings 

Most of patients with duodenitis (85.7%) tend to be cagA and vacA s1a positive with statistical significance. 

Most of patients with gastritis tend to be cagA positive (71.4%) and babA2 negative (82.1%). 
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Most of patients with pangastritis tend to be cagA positive and vacA s1a positive (61.5%) but vacA s2 negative 

(69.2%). 

Most of patients with antral gastritis tend to be cagA positive (80%) but babA2 negative and vacA m1 negative 

(86.7%) table(8).As regards histopathological finding All cases had chronic active gastritis figure(3). 

Patients with babA2 positive and vacA s2 positive tends to have moderate to severe neutrophil activity. However, 

there is no statistical significance table (9). 
Patients with glandular atrophy tend to be vacA s2 positive in (60%) while all of them were vacA m1 

negative(100%) 

Ninety seven (97.4%) of patients with cagA positive had no glandular atrophy with statistical significance. 

Most of patients with intestinal metaplasia were cagA positive, vacA s1a positive and vacA m2 positive (66.7%) but 

all of them were babA2 negative and vacA m1 negative (100%). 

Most of patients with lymphoid follicles hyperplasia were vacA m2 positive (87.5%). 

All patients with parietal cells hyperplasia were cagA positive and vacA s1a positive (100%). 

None of the patients had dysplasia table (10),figure(4,5). 

 

Discussion:- 
H. pylori is a gram-negative, micro-aerophilic, curved rod that is estimated to infect approximately 50% of the 

world’s population [8]. Surprisingly, only a fraction of infected individuals develop clinically identifiable symptoms 

in the course of their infections [9]. 

The well-established H. pylori associated syndromes include peptic ulcer disease (PUD), dyspepsia, non-ulcer 
dyspepsia (NUD), gastric adenocarcinoma, and mucosa-associated lymphoid tissue (MALT)-type lymphoma [10]. 

There is a possible association with extragastroduodenal diseases like unexplained iron-deficiency anaemia [11] and 

idiopathic thrombocytopenic purpura[12]. 

Specific host polymorphisms, environmental factors as well as pathogen specific virulence factors, appear to dictate 

the specific development of illness associated with H. pylori infections. 

These H. pylori specific virulence factors are paramount for its survival and pathogenicity in the harsh environment 

of the human stomach [13].Themost important are cagA and vacA which present in almost all patients with peptic 

ulceration [14]).                                                                                                                                                                                                                                                                                                                        

This study was conducted to identify the frequency of the genetic virulence factors (cagA, vacA and babA2) of H. 

pylori and their possible association with gastroduodenal diseases. The study was conducted on 70 adult patients 

with upper gastrointestinal complaints as nausea, vomiting, epigastric pain, heart burn, early satiety. They were 35 
males and 24 females. Their ages ranged from 19 to 73 years. 

All the patients (100%) presented by different gastroduodenal complains were positive for H. pylori infection by 

histopathological  examination. This high frequency was in agreement with (Perez-Perez, et al. 2004)[15] who 

reported that more than 80% of the population were H. pylori positive, even at young ages, in various developing 

countries and (Hunt, et al. 2011)[16] who reported that H. pylori prevalence in adults in Egypt was about 90%. 

Studies in other different areas in Egypt revealed that the frequency of H. pylori infection in adults ranged up to 

88.72% [17], [18] and [19]. 

Also, the present study was in agreement with the study of (Podzorski, et al. 2003)[20] in which all the studied 

patients were positive for H. pylori and the study of (Karaman, et al. 2011)[21] in which all the studied patients 

were positive for H. pylori.  

On the other hand, the frequency of H. pylori infection in the present study was higher than that (49.7%) reported in 
a study in Kuwait on 362 patients with uninvestigated dyspepsia [22]. This could be explained by the lower number 

of patients in the current study, the difference in socioeconomic status and their higher mean age as the prevalence 

of H. pylori infection increases with age [23].  

In European studies, the prevalenceof infection with H. pylori varied between 7 and 33%[24],  [25] and [26]) and in 

South American studies, it varied between 48 and 78% [27] while in Asian studies it varied between 37.5 and 92% 

[28] , [29] ,[30]and[31]. 

The highfrequency of H. pylori infection in the present study could be explained as most of the patients live in rural 

areas in and around Benha. Also, the poor socioeconomic status and overcrowded conditions in Egypt which is a 

developing country, contribute to increase the rate of transmission of infection as indicated by (Awadallah, et al. 

2010)[32].  

In the present study regarding the frequency of H. pylori genotypes,the most frequent was cagA (67.8%). This 

percentage of cagA was consistent with an Egyptian study reported by (Essa, et al. 2008)[33] in which cagA was 
(62.2%) in Minofyia compared to (11%) in asymptomatic control. 
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This result goes in agreement with reports from Europe where cagA  positive H. pylori isolates was about 51.8-82% 

[34],[35] and [36] and both cagA and vacA s1 were the most predominant H. pylori genotypes [36]. 

Also, in East and South Asian countries cagA was the most predominant H. pylori genotype but it was presented in 

higher percentages than the present study [37] e.g. 96%in india[38], 81.7% in Kingdom Saudi Arabia [39], 89.3% in 

China [40] and 90% in South Africa [41]).  

In the present study, although the frequency of cagA was consistent with percentages fromWest Asian countries e.g. 
71.4% [42], 72.7% [43], 62.2% [44] and reports from Americas e.g. 66% [20], 67.1% [45], 73.2% [46],  it was not 

the most predominant H. pylori genotype in most of them but vacA alleles or babA2. 

In general we can conclude that worldwide, the presence of the cagA gene varies from 50% in some Middle Eastern 

countries to 99% in East Asian countries and results of the present study follow this geographic distribution. 

On the contrary, the cagA frequency in the present study was higher than that in other studies of Egypt reported by 

Van Doorn, et al. 1999[47] as it was 35.7%, where most of the isolates were from non-ulcer patients and Gad and 

Hassan, 2012[18] reported a presence of cagA in (46.13%) in Mansoura but the last study was done on 

asymptomatic apparently healthy adults, so we can conclude that the frequency of cagA in Egypt is related to the 

clinical presentation of H. pylori infection being lowest in asymptomatic and increasingly prevalent in symptomatic 

individuals [33]. It was also higher than that reported in Jordan (26.4%) [48]. 

VacA is the second most extensively studied H. pylori virulence factor [49]. In the present study, the second most 

frequent genotype after cagA (67.8%) was vacA s1a (61%) and vacA m2 (61%).  It was observed that the frequency 
of cagA was near to vacA s1a and this may confirm the association between them reported in other studies [50] and 

[51]. 

The frequency of vacA s1a is consistent with results of other studies e.g. (79.8%) in Iran [52], 69%in India [5], 

(79.9%) in Iraq [43] and 70.1% in Turkey [53]. 

On the other hand, vacA s1a frequency in the present study was higher than that reported by (Podzorski, et al. 

2003)[20] in USA (11%) and in China (6%) [40]  where vacA m1 and vacA s1c were more predominant in these 

studies respectively. 

The least frequent H. pylori genotype in the present study was babA2 (18.6%). This percentage was consistent with 

a report in Mexico (21.7%) [54]but lower than that reported in South and West Asian countries e.g. (31.4%) in India 

[5], (94.6%) in Iran [44], (44.8%)in Iraq [43] and (40.8%) in Turkey [55]. It was also lower than babA2 reports from 

The Far East countries (92%) [36], America (57-75%) and Europe (66-73%) [46]. 

All these data confirm the geographic distribution of H. pylori genotypes[47] and variable results could be attributed 

to different samples size, H. pylori genetic polymorphism, evolutionary relationships in different ethnic groups or 

population migration [36].  

As regards the association of the distribution of H. pylori genotypes, age and sex in this study, there was no 

significant statistical association  among various H. pylori genotypeand age and sexand this was in agreement with 

most studies e.g. [56], [48] who reported that there was no statistical difference in the prevalence of the cagA gene 

or vacA alleles observed according to the gender or the age of the patients and in a study by Mansour, et al. 

2010[57], there was no significant association between cagA gene and sex. 

As regards the relationship between H. pylori virulence factors and clinical outcome, patients with nausea tend to be 

cagA positive, vacA m2 positive, patients with vomiting tend to be vacA m2 positive and  patients with epigastric 

pain tend to be cagA positive. However, all were of no statistical significance but patients with cagA positive strains 

(77.8%) were most likely to have no heart burn with statistical significance. Heart burn is a typical symptom of 
GERD [58]. 



ISSN 2320-5407                           International Journal of Advanced Research (2016), Volume 4, Issue 4, 1002-1020 
 

1007 

 

Patients with dyspepsia tend to be cagA positive and patients with hematemesis tend to be vacA m2 positive and 

babA2 negative but of no statistical significance while patients with early satiety were most likely to be vacA m1 

negative and vacA m2 negative and patients with epigastric tenderness were most likely to be babA2 negative and 

vacA s1a positive with statistical significance. 

Unfortunately, all these items of research were not touched by other investigators yet except GERD. Several studies 

have provided evidence supporting the protecting role of cagA-positive H. pylori strains against GERD 
[59,[60],[61], [62]and [63], but these results were not confirmed by others [64],[65]. On the contrary,there was a 

significant increase in cagA-positive H. pylori strains in GERD (70%) [66].  

These contradictory results could be due to bias, inconsistent tests for the diagnosis of H. pylori infection (culture, 

histopathology, urease test or serology) and diagnosis of cagA (PCR or serology) or confounding factors.   

Although the protective role linked to infection with a cagA- positive H. pylori strain may be explained by the lower 

gastric acid output due to the more intense gastric lesions induced by these strains, a direct effect of the more 

virulent strains may not be ruled out if there is a bacterial product that acts, for example, in the prevention of lower 

esophageal sphincter relaxation [60].   

There was no significant difference between genotypes distribution as regards culture positive and culture negative 

H. pylori strains in consistency with other study by Saxena, et al. 2011[5]. However, in the present study vacA s2 

tends to be more common in culture positive strains followed by vacA m2. 

As regards the relationship between different H. pylori virulence factors, cagA positive strains were more likely to 
be vacA s1a positive but babA2, vacA s2 and vacA m1 negative with statistical significance. This result signifies 

that both genes (cagA and vacA s1a) work synergistically in causing PUD, gastritis and duodenitis as they had the 

highest frequency in these patients. 

In agreement with the present study, most studiesreported that there was a highly significant association between 

cagA and vacA s1 presence [43], [67], [51], [48]and [20]. Additionally,  (Erdoğdu, et al. 2014)[53] reported that 

most of cagA positive isolates had vacA s1a whereas only 11.5% strains had vacA s2.  

On the contrary, Paniagua, et al. 2009[54] reported that no statistically significant association was observed 

between vacA s1, cagA and babA2 virulence markers and  Abdullah, et al. 2013[43] reported that babA2 positive 

strains were significantly more likely to be cagA positive and they did not find a significant association between 

cagA status and vacA s2, vacA m1, vacA m2 subtypes. 

As regards the relationship between H. pylori virulence factors and endoscopic findings, cagA positive isolates had 
the highest frequency, followed by vacA s1a and vacA m2 while babA2 positive isolates had the least frequency in 

most patients with PUD, NUD, gastritis and duodenitis. 

In the present study the frequencies of vacA s1a and vacA m2 were higher in patients with PUD (62.8%) than NUD 

(56.3%). However, the association between these H. pylori genotypes and PUD did not reach a level of statistical 

significance. 

This goes in agreement with a study reported by (Zambon, et al. 2003)[68] in which cagA and vacA s1 were more 

frequent in patients with diffuse gastritis, peptic ulcer, or duodenitis.  

In agreement with the present study higher frequencies of cagA and vacA s1a in PUD than NUD were reported in 

other studies as well without confirming the presence of statistical significance e.g. [69],[70] and [5]. 

Additionally, vacA s1 and / or cagA-positive genotypes were significantly associated with PUD in many parts of the 

world [47],[59] and [71]). 

Studies from Spain [72], Pakistan [73] and Iraq [43] reported that there was a significant association between cagA 
positive status and PUD. In Taiwan vacA s1a was also significantly more predominant in PUD patients [74]. 
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Also in the present study, the frequency of cagA positive isolates was higher in NUD (75%) than in PUD (65.1%) 

and this was in agreement with Sedaghat, et al.2014[44]  who reported that the frequency of cagA was (82.6%) in 

NUD and (17.4%) in PUD. 

In disagreement with the present study, a study of four different countries (Korea, Japan, USA and Colombia) 

reported that there was no association between cagA or vacA genotype and disease outcome [75]. Other studies 

reported that cagA was higher in PUD than in NUD [47] as the cagA gene is a marker for the cag pathogenicity 
island, which is associated with very severe gastritis, and an increased risk of peptic ulcer disease [3]. 

Also, in disagreement with the present study, Erdoğdu et al.2014[53] reported that there was no association 

between cagA or vacA genotypes and endoscopic findings. In other studies babA2 was significantly associated with 

PUD [68],[5] and [43].  

The explanation of these findings in the present study may be due to small sample size, mixed H. pylori infection 

(presence of more than one genotype in the same patient), the fact that we couldn’t confirm the association between 

genotype and H. pylori virulence genes. 

The cause of the variability in these studies is unknown, but may be related to differences in methodology, study 

populations,  bacterial strains [76] or may be due to the different state of cagA expression as patients who are cagA 

positive by PCR may have a relatively low expression level of the virulence gene in situ and this extend the 

pathogenesis of PUD by demonstrating the importance of cagA expression at the cellular level in addition to 

traditional isolation [77]. 

All these reports may indicate that cagA cannot be considered as the sole virulence marker for determination of the 

disease outcome.  

It is possible that other some genes of H. pylori and the cag pathogenicity island (PAI) are responsible for 

pathogenicity and disease outcome [5].  

As regards the relationship between H. pylori genetic virulence factors and histopathological findings, patients with 

babA2 positive and vacA s2 positive tends to have moderate to severe neutrophil activity. However, there was no 

statistical significance. 

Patients with glandular atrophy tend to be vacA s2 positive in (60%) while all of them were vacA m1 negative 

(100%). Ninety seven (97.4%) of patients with cagA positive had no glandular atrophy with statistical significance. 

Most of patients with intestinal metaplasia were cagA positive, vacA s1a positive and vacA m2 positive (66.7%) but 

all of them were babA2 negative and vacA m1 negative (100%). Most of patients with lymphoid follicles were vacA 
m2 positive (87.5%). None of the patients in the present study had dysplasia. 

In agreement of the present study, cagA-positive stains were reported to be involved in the development of intestinal 

metaplasia [78] and precancerous lesions [79]. Also, Zambon, et al. 2003[68] reported that both cagA and vacA s1 

positive stains was associated with intestinal metaplasia.   

In contrary to the present study, cagA-positive stains were reported to be involved in the development of gastric 

atrophy [78]. Also, Gold, et al. 2001[80] reported that there was no association between H. pylori strain genotype 

and histopathologic abnormalities.  

Also in contrary to the present study, other studies reported that the presence of cagA had a significant association 

with increased neutrophil activity but not vacA s1 [81]. Also, there was a significant association between cagA 

positivity and neutrophil activity and glandular atrophy, but not with chronic inflammation, and intestinal 

metaplasia. There was no significant relationships observed between vacA s1, vacA s2, vacA m1 and vacA m2 

genotypes and histopathological parameters except neutrophil activity which was more severe in the vacA m1 than 
in the vacA m2 positive strains [82] 
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These variable results may be due to inconsistency in the number, size and site of gastric biopsy specimen as there 

were many pathologic finding for assessment.   

All the patients included in the present study had chronic active gastritis and this observation was in agreement with 

[83] who reported that infection with H. pylori always causes chronic active gastritis.  

This discussion signifies that none of the genetic virulence factors individually can accurately predict clinical 

outcome and that one has to recognize the importance of the bacteria-host interaction in the final outcome [36]. 

 

 

 

 

Figure (1): Gel electrophoresis of the amplified products of H. pylori virulence genes (cagA, babA2 and vacA 

alleles: s1a, s2, m1, m2) obtained from biopsies of 10 patients. Lane M (mobility marker) shows DNA ladder 

1000bp. Lanes 6,7,8,9,10 show cagA positive strains, lanes 4,8,9,10 show vacA s1a positive strains, lanes 6,7,10 

show vacA m2 positive strains and lanes 7,10 show babA2 positive strains. 

 

 
 

 
Figure (2): Gel electrophoresis of the amplified products of H. pylori virulence genes (cagA, babA2 and vacA 

alleles: s1a, s2, m1, m2) obtained from biopsies of 5 patients. Lane M (mobility marker) shows DNA ladder 1000bp. 

Lanes 4,5 show cagA positive strains, lanes 1,2 show vacA m1 and vacA  m2 positive strains.  
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Figure (3): Gastric biopsy specimen showing H. pylori organisms adhering to gastric mucosa stained by 

Giemsa (1000x). 

 

 
Figure (4): Gastric biopsy specimen showing intestinal metaplasia (Goblet cells) stained by H&E (400x). 
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Figure (5): Gastric biopsy specimen showing lymphoid follicular hyperplasia and fusion of muscularis 

mucosa and muscularis externa suggesting ulceration stained by H&E (400x). 

 
Table (1): Frequency of H. pylori genotypes in all cases. 

TOTAL NUMBER OF CASES =59 GENOTYPE 

Negative No. ( %)  Positive No. ( %) 

19(32.2) 40(67.8) cagA 

48(81.4) 11(18.6) babA2 

23 (39) 36 (61) vacA s1a 

43(72.9) 16(27.1) vacA s2 

44(74.6) 15(25.4) vacA m1 

23 (39) 36 (61) vacA m2 
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Table (2): Age and gender distribution among various H. pylori genotypes. 

 

Table (3): Comparison between different H. pylori genotypes regarding gastrointestinal tract symptoms. 

* significant. 

 

 

 

 

VacA m2 VacA m1 VacA s2 VacA s1a BabA2 CagA Genotype 

-ve 

No.=23 

+ve 

No.=36 

-ve 

No.=44 

+ve 

No.=15 

-ve 

No.=43 

+ve 

No.=16 

-ve 

No.=23 

+ve 

No.=36 

-ve 

No.=48 

+ve 

No.=11 

-ve 

No.=19 

+ve 

No.=40 

9(47.4) 10(52.6) 15(78.9) 4(21.1) 14(73.7) 5(26.3) 10(52.6) 9(37.4) 16(48.2) 3(15.8) 9(47.4) 10(52.6) Nausea 

No. (%) 

0.265 0.42 0.59 0.116 0.49 0.079 P-value 

6 (27.3) 16 (72.7) 18(81.8) 4(18.2) 17(77.3) 5 (22.7) 9 (40.9) 13(59.1) 19(68.4) 3(13.6) 10(45.5) 12(54.5) Vomiting 

No. (%) 

0.125 0.25 0.394 0.51 0.34 0.08 P-value 

20(37.7) 33(62.3) 40(75.5) 13(24.5) 40(75.5) 13(24.5) 19(35.8) 34 (64.2) 45(84.9) 8(15.1) 17(32.1) 36(67.9) Epigastric 

pain 

 No. (%) 

0.434 0.48 0.194 0.153 0.07 0.637 P-value 

9 (39) 14 (60.9) 18(78.3) 5 (21.7) 14(60.9) 9 (39.1) 11(47.8) 12(52.2) 17(73.9) 6 (26.1) 11(47.8) 12(52.2) Heart burn 

No. (%) 

0.59 0.42 0.08 0.2 0.2 0.039 ⃰  P-value 

VacA m2 VacA m1 VacA s2 VacA s1a BabA2 CagA 

Genotypes -ve 

No.=23 

+ve 

No.=36 

-ve 

No.=44 

+ve 

No.=15 

-ve 

No.=43 

+ve 

No.=16 

-ve 

No.=23 

+ve 

No.=36 

-ve 

No.=48 

+ve 

No.=11 

-ve 

No.=19 

+ve 

No.=40 

49.4 

±14.7 

49.1 

±15.5 

47.5 

±15.1 

51 

±15.4 

48.5 

±15.5 

48.3 

±14.6 

47.2 

±16.9 

49.2 

±14.1 

48.9 

±14.8 

46.4 

±17.2 

45.3 

±14.9 

49.9 

±15 
Age: Mean 

±SD 

0.68 0.445 0.96 0.62 0.63 0.27 P- value 

14 (60.9) 21 (58.3 27(61.4) 8 (53.3) 26(60.5) 9(56.3) 15(65.2) 20(55.6) 31(64.6) 4 (36.4) 12(63.2) 23(57.5) Male 
Gender 

No.(%) 
9 (39.1) 15(41.7) 17 (38.6 7 (46.7) 17 (39.5 7 (43.8) 8 (34.8) 16(44.4) 17(35.4) 7 (63.6) 7 (36.8) 17(42.5) Female 

0.53 0.4 0.49 0.32 0.085 0.45 P-value 
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Table (4): Comparison between different H. pylori genotypes regarding gastrointestinal tract symptoms (continued). 

* significant. 

 

Table (5): Comparison between different H. pylori genotypes regarding the status of culture. 

p- value Culture negative 

No.=10 

Culture positive 

No.=49 

 

0.09 9 (22.5) 31(77.5) cagANo. (%) 

0.6 2 (18.2) 9 (81.8) babA2No. (%) 

0.39 7 (19.4) 29 (80.6) vacA s1aNo. (%) 

0.45 2 (12.5) 14 (87.5) vacA s2No. (%) 

0.49 3 (20) 12 (80) vacA m1No. (%) 

0.33 5 (13.9) 31(86.1) vacA m2No. (%) 

 

 

VacA m2 VacA m1 VacA s2 VacA s1a BabA2 CagA Genotype 

-ve 

No.=23 

+ve 

No.=36 

-ve 

No.=44 

+ve 

No.=15 

-ve 

No.=43 

+ve 

No.=16 

-ve 

No.=23 

+ve 

No.=36 

-ve 

No.=48 

+ve 

No.=11 

-ve 

No.=19 

+ve 

No.=40 

10(41.7) 14(58.3) 17(70.8) 7(29.2) 15(62.5) 9(37.5) 10(41.7) 14(58.3) 19(79.2) 5(20.8) 8(33.3) 16(66.7) 
Dyspepsia 

No. (%) 

0.46 0.4 0.118 0.46 0.48 0.54 P-value 

15(57.7) 11(42.3) 16(61.5) 10(38.5) 17(65.4) 9(34.6) 1(50) 13(50) 19(73.1) 7(26.9) 10(38.5) 16(61.5) 
Early 

satiety 

No. (%) 

0.009* 0.04* 0.196 0.102 0.133 0.26 P-value 

21(38.9) 33(61.1) 41(75.9) 13(24.1) 41(75.9) 13(24.1) 18(31.3) 36(66.7) 46(85.2) 8(14.8) 17(31.5) 37(68.5) 
Epigastric 

tenderness 

No. (%) 

0.654 0.376 0.11 0.007* 0.04* 0.52 P-value 

2(20) 8(80) 7(70) 3(30) 9(90) 1(10) 3(30) 7(70) 10(100) 0 (0) 4(40) 6(60) 
Bleeding 

No. (%) 

0.16 0.49 0.17 0.39 0.104 0.4 P-value 
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Table (6):The relationship between the status of cagA and different H. pylori genetic virulence factors. 

 

BabA2 VacA s1a VacA s2 VacA m1 VacA m2 

+ve No.=11 
-ve 

 No.=48 
+ve No.=36 -ve No.=23 +ve No.=16 

-

veNo.=43 
+ve No.=15 -ve No.=44 +ve No.=36 

-ve 

 No.=23 

CagA 

+veNo.% 
3 (27.3) 37 (77.1) 30 (83.3) 10(43.5) 4(25) 36(83.7) 7 (46.7) 33 (75) 27 (75) 13 (56.5) 

CagA –

veNo.% 
8 (72.7) 11(22.9) 6 (16.7) 13(56.5) 12 (75) 7 (16.3) 8 (53.3) 11 (25) 9(25) 10 (43.5) 

p- value 0.003* 0.002* 0.000* 0.046* 0.116 

 * significant. 

Table (7):Comparison between PUD and NUD patients regarding the frequency of different H. pylori genetic virulence factors. 

 

 Table (8):The relationship between different H. pylori genotypes and endoscopic findings. 
* significant. 

 

 

CagA BabA2 VacA s1a VacA s2 VacA m1 VacA m2 

+ve 

No.=40 

-ve 

No.=19 

+ve 

No.=11 

-ve 

 No.=48 

+ve 

No.=36 

-ve 

 No.=23 

+ve 

No.=16 

-ve  

No.=43 

+ve 

No.=15 

-ve 

No.=44 

+ve 

No.=36 

-ve 

 No.=23 

PUDNo.% 28(65.1) 15(34.9) 8(18.6) 35(81.4) 27(62.8) 16(37.2) 12(27.9) 31(72.1) 12(27.9) 31(72.1) 27(62.8) 16(37.2) 

NUDNo.% 12 (75) 4 (25) 3 (18.8) 13(81.2) 9 (56.3) 7 (43.7) 4 (25) 12 (75) 3 (18.8) 13(81.2) 9(56.3) 7(43.7) 

p-value 0.347 0.628 0.43 0.55 0.36 0.434 

VacA m2 VacA m1 VacA s2 VacA s1a BabA2 CagA Genotype 

-ve 

No.=23 

+ve 

No.=36 

-ve 

No.=44 

+ve 

No.=15 

-ve 

No.=43 

+ve 

No.=16 

-ve 

No.=23 

+ve 

No.=36 

-ve 

No.=48 

+ve 

No.=11 

-ve 

No.=19 

+ve 

No.=40 

6(42.9) 8(57.1) 11(78.6) 3(21.4) 11(78.6) 3(21.4) 2(14.3) 12(85.7) 13(92.9) 1 (7.1) 2(14.3) 12(85.7) Duodenitis 

No. (%) 

0.484 0.496 0.43 0.028* 0.196 0.09 P-value 

11(39.3) 17 (60.7) 21 (75) 7 (25) 21 (75) 7(25) 10(36.7) 18 (64.3) 23(82.1) 5(17..9) 8(28.6) 20(71.4) Gastritis 

No. (%) 

0.587 0.59 0.479 0.413 0.57 0.387 P-value 

7 (53.8) 6 (46.2) 8 (61.5) 5 (38.5) 9 (69.2) 4(30.8) 5 (38.5) 8 (61.5) 10(76.9) 3 (23.1) 5(38.5) 8 (61.5) Pangstritis 

No. (%) 

4 (26.7) 11(73.3) 13(86.7) 2(13.3) 12(80) 3(20) 5(33.3) 10(66.7) 13(86.7) 2(13.3) 3 (20) 12 (80) Antral 

gastritis 

No. (%) 

0.336 0.3 0.759 0.85 0.79 0.475 P-value 
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Table (9):Comparison between different H. pylori genotypes regarding histopathological findings. 

 

Table (10): Comparison between H. pylori genotypes regarding histopathological findings (continued). 

* significant 

Genotype 

CagA BabA2 VacA s1a VacA s2 VacA m1 VacA m2 

+ve 

No.=40 

-ve 

No.=19 

+ve 

No.=11 

-ve 

 No.=48 

+ve 

No.=36 

-ve 

 No.=23 

+ve 

No.=16 

-ve  

No.=43 

+ve 

No.=15 

-ve 

No.=44 

+ve 

No.=36 

-ve 

 No.=23 

Mild 

neutrophil 

activity 

6(15) 0 (0) 0 (0) 6(12.5) 5(13.9) 1(4.3) 0 (0) 6 (72.1) 1 (6.7) 5 (11.4) 4 (11.1) 2 (87) 

Moderate & 

severe 

neutrophil 

activity 

34(85) 19(100) 11(100) 42(87.5) 31(86.1) 22(95.7) 16(100) 37 (86) 14(93.3) 39(88.6) 32(88.9) 21(91.3) 

p- value 0.085 0.27 0.236 0.135 0.36 0.56 

Chronic 

inflammation 
40(100) 19(100) 11(100) 48 (100) 36 (100) 23 (100) 16 (100) 43(100) 15 (100) 44 (100) 36 (100) 23 (100) 

VacA m2 VacA m1 VacA s2 VacA s1a BabA2 CagA 

Genotype -ve 

No.=23 
+ve No.=36 

-ve 

No.=44 

+ve 

No.=15 

-ve N 

o.=43 

+ve 

No.=16 

-ve 

No.=23 

+ve 

No.=36 

-ve 

No.=48 

+ve 

No.=11 

-ve 

No.=19 

+ve 

No.=40 

4(50) 1(20) 5(100) 0 (0) 2(20) 3(60) 4(80) 1(20) 4(80) 1(20) 4(80) 1(20) 
Glandular 

atrophy 

No. (%) 

0.063 0.237 0.123 0.075 0.66 0.036* P-value 

1(33.3) 2(66.7) 3(100) 0(0) 2(66.7) 1(33.3) 1(33.3) 2(66.7) 3(100) 0(0) 1(33.3) 2(66.7) 
Intestinal 

metaplasia 

No.(%) 

0.665 0.4 0.62 0.665 0.5 0.696 P-value 

1(12.5) 7(87.5) 6(75) 2(25) 5(62.9) 3(37.5) 4(50) 4(50) 5(62.5) 3(37.5) 4(50) 4(50) 
Lymphoid follicles 

hyperplasia 

No. (%) 

0.1 0.673 0.372 0.376 0.16 0.222 P-value 

1 (50) 1 (50) 1 (50) 1(50) 2(100) 0(0) 0(0) 2 (100) 2 (100) 0 (0) 0 (0) 2 (100) 
Parietal cells 

hyperplasia 

No.(%) 

0.632 0.447 0.528 0.369 0.659 0.456 P-value 
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