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Abstract: Helicobacter Pylori( H.pylori ) is one of the most common bacterial infections worldwide. It

is considered a public health problem especially in developing countries where transmission is facilitated

by poor hygiene and sanitation conditions. The aim of the present study was to determine the

seroprevalence of H.pylori infection and CagA status among a population living in rural and semi-rural

communities in relation to the epidemiological aspects of these communities. The present study was

conducted on 605 randomly chosen villagers of eight villages in Guiza Governorate. All subjects were

subjected to full clinical assessment. Serum samples were collected for estimation of anti-H.pylori IgG

and anti-CagA IgG using enzyme linked immunosorbent assay. Anti-H.pylori IgG was detected in 91.7%

of the studied subjects, whereas anti-CagA IgG was detected in only 10.6% with no significant gender

differences. There was a low grade agreement between both antibodies. High seroprevalence of H.pylori

infection was detected among different age groups with no statistically significant differences. Subjects

seropositive for anti-CagA had a significant higher mean age than seronegative ones. Subjects living in

rural community had significantly lower frequency of anti-CagA IgG than in semi-rural ones. In

conclusion, results of this study showed that although H.pylori infection is highly endemic in Egypt,

colonization with CagA positive strains is not common. More studies on the epidemiological factors and

routes of transmission of H.pylori infection are needed for further prevention and treatment strategies. 
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INTRODUCTION

Helicobacter pylori is one of the most common

bacterial infections throughout the world, involving

40% to 50 % of the population in developed countries

and up to 90 % of the population in developing regions

. Since its discovery in 1984, it has been recognized[1 ,2]

as the principal cause of peptic ulcer disease and as the

main risk factor for development of gastric cancer,

however, most infected people are asymptomatic .[3 ,4]

The difference in the outcome of H. pylori infection is

multi-factorial including host's immune status, virulence

of the infecting strain and environmental cofactors[5 ].

H.pylori infection is mostly acquired during childhood

and once established it persists through life time unless

treated . As there is variation in the prevalence of[6]

H.pylori infection between different countries, there is

also wide variation in the prevalence between urban

and rural populations in the same country. The main

reason for this variation is the socioeconomic status

which includes overcrowding, lack of proper sanitation,

lack of safe drinking water and basic hygiene as well

as poor diet The mode of transmission of H.pylori is[7]. 

not definitely known, however, person-to-person

transmission by either faecal-oral or oral-oral routes

was suggested to be the major mechanism . In[8]

developing countries, there is evidence for both food

and water-borne transmission .[9]

CagA protein is a highly immunogenic protein

encoded by the cagA gene which is part of the

pathogenicity island (PAI) . cagA gene is associated[10]

with type I strains which are responsible for severe

forms of gastrointestinal diseases . It is present in[11]

approximately 50% to 70% of H. pylori strains and[12] 

is a marker for the presence of the genome PAI .[13]

 The aim of our study was to determine the

seroprevalence of H. pylori infection and CagA status

among asymptomatic population living in rural

community in Guiza Governorate in relation to the

epidemiological aspects of this community.

MATERIALS AND METHODS

Study Design: Villages: Eight villages were chosen to

represent an example of all districts of the governorate.

They were divided into four rural and four semi-rural

according to the criteria of the epidemiological team

who participated in the project " Increasing the
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effectiveness of the health system in the field of

digestive system and liver, in Guiza Governorate

villages" Ministry of Health, Egypt. The criteria

included almost all aspects in the studied community

i.e. life style , occupation of the vast majority of the

population, housing style, planning of the village and

availability of modern life technologies. 

All villages were supplied with water and

electricity, except for that some houses in some

villages did not have safe water supply and were

depending on water pumps. In semi-rural villages

sewage disposal was through pipe system, meanwhile

in rural areas sewage disposal took place either

mechanically or manually. Safe ways of garbage

disposal and degree of cleanliness of the villages were

also recorded.

Subjects and Methods: Subjects: This is a community

based field study conducted on 605 subjects who are

residents of eight different villages in Guiza

Governorate, Egypt. They were randomly chosen by

escaping four subjects and picking the fifth to be

included in the study.

Methods: History of different symptoms was

obtained from each subject with special emphasis on

abdominal pain and/ or epigastric pain, also possible

routes to catch enteric infections.

Blood samples were withdrawn from all subjects,

serum separated and stored at -70ºC for serological

assay.

Serological testing:

1. Quantitation of anti-H.pylori IgG: An enzyme

linked immunoassay (ELISA) (Rida screen

Helicobacter, R-Biopharm GmbH, Darmstadt,

G e r m a n y )  w a s  u se d  a c c o r d i n g  to  th e

manufacturer's instruction. ELISA values of

<10U/ml were considered negative, those >16U/ml

were considered positive and those between

10U/ml and 16U/ml were considered equivocal.

Samples giving equivocal results were retested and

those remained equivocal were considered negative.

2. Detection of anti-CagA IgG: An ELISA was

performed using ORV220 as coating antigen

(Oravax Inc. Cambridge MA., USA). ORV220 is

a 65kDa recombinant CagA truncated protein

purified from E.coli and express the most

immunogenic epitopes of cagA gene. Optimal

concentrations of antigen, sera and anti-human IgG

conjugate were determined by checkerboard

titration. The optimal concentration of ORV220,

human sera and alkaline phosphatase conjugated

goat antihuman sera (Sigma) were 10µg/ml, 1:100

and 1:1000 respectively. Hundered µl aliquots of

the optimal antigen concentration were loaded into

wells in a 96-well titre plate. Both negative and

positive control sera were included in each plate.

The assay was performed according to Blazer et al

(1995) The cutoff value of the anti-CagA[14 ]. 

antibodies was calculated as follows:

The mean value of uninfected subjects + 2

standard deviations.

Cut off value was set at optical density of

0.505nm. Readings above the cutoff value were

considered positive.

Statistical analysis: All data were tabulated,

quantitative values were compared using t- student test

while qualitative values were compared using Chi-

square test. P value <0.05 is considered significant.

RESULTS AND DISCUSSION

Results: The present study was conducted on 605

subjects. They were 232 males and 373 females and

their age ranged from 6 to 87 years with a mean of

30.28±17.22 years. One hundred and nineteen (19.7%)

out of the 605 studied subjects were children (less than

14 years old), while 486 (80.3%) were adults (more

than 14 years old).

Table (1) shows the prevalence of anti- H. pylori

IgG among the studied population. A high overall

seroprevalence rate (91.7%) of H. pylori infection was

detected among the studied population. Two hundred

and fourty seven (44.5%) out of 555 positive subjects

had antibody titer ranging from 16.1- 60 U/ml, while

237(42.7%) subjects had antibody titer ranging from

60.1-210 U/ml. A high titer of 210.1- 400 U/ml was

detected in only 12.8% which is significantly lower

than the other two levels (p value <0.05).

Table (2) shows the seroprevalence of anti- H.

pylori IgG according to the demographic features of the

studied subjects. No statistically significant differences

were recorded as regards age, sex and residence. 

 The prevalence of H. pylori infection among different

age groups is shown in figure (1). Although no

statistically significant differences were detected (p

value > 0.05), it was noticed that the prevalence of H.

pylori infection increased with age as there was an

increase from 86.8% in the 20-30 years age group to

96.9% in the 40-50 years age group. A slight decrease

to 93% was recorded in the oldest age group (> 50

years old). 

Seroprevalence of anti-CagA IgG among studied

subjects in relation to anti H. pylori IgG is shown in

table (3). Sixty four (10.6%) out of 605 studied

subjects were anti-CagA IgG positive. A poor

agreement between the presence of anti H. pylori IgG

and anti-CagA IgG was detected (kappa = 0.013) as

among 555 subjects positive for anti-H. pylori IgG only



Res. J. Medicine & Med. Sci., 3(2): 118-123, 2008

120

Table 1: Prevalence of anti-H. pylori IgG among the studied

population.

Anti-H. pylori IgG No %

Negative 50 8.3

-------------------------------------------------------------------------------------

Positive 555 91.7

 16.1-60 U/ml 247 44.5

 60.1-210 U/ml 237 42.7

 210.1-400 U/ml 71 12.8*

*Pvalue < 0.05 relative to the other two levels.

Table 2: Seroprevalence of anti-H.pylori IgG according to the

demographic features of the studied subjects.

Characteristics Positive Negative  p value

----------------- -----------------

n % n %

Age:

 < 14 years (119) 106 89.1 13 10.9

 > 14 years (486) 49 92.4 37 7.6 >0.05

-------------------------------------------------------------------------------------

 Sex:

 M ale (232) 213 91.8 19 8.2

 Female (373) 342 91.7 31 8..3 >0.05

-------------------------------------------------------------------------------------

 Residence:

 Semi rural (425) 387 91 38 9

 Rural (180) 168 93.3 12 6.7  >0.05

Not significant.

Table 3: Correlation between the presence of anti-H. pylori IgG

and anti-CagA IgG in the studied subjects.

Anti-CagA IgG

---------------------------------------

Positve Negative

Anti H. pylori IgG: 

 Positive 62 493

 Negative 2 48

 Total 64 541

M easurement of agreement kappa = 0.013.

Table 4: Prevalence of anti-C agA IgG according to the

demographic features of the studied subjects.

Characteristics Positive Negative  p value

----------------- -----------------

n % n %

Age:

 M ean±2SD 34.3±18.1 29.8±17 0.047*

-------------------------------------------------------------------------------------

Sex:

 M ale (232) 27 11.6 205 88.4 0.05

 Female (373) 37 10 336 90

-------------------------------------------------------------------------------------

Residence:

 Semi rural (425) 53 12.5 372 87.5 0.02*

 Rural (180) 11 6.1 169 93.9

*p value <0.05 is significant

62 subjects were positive for anti-CagA IgG. Two

subjects were anti-CagA IgG positive in absence of

anti- H. pylori IgG.

Table (4) shows the prevalence of anti-CagA IgG

in relation to the demographic features of the studied

subjects. It was found that subjects seropositive for

anti-CagA had a statistically significant higher mean

age than seronegative ones (p value = 0.047). It was

also noticed that subjects living in rural communities

had significantly lower frequency of anti-CagA IgG

(p value = 0.02). 

Figure (2) shows the correlation between

seroprevalence of H. pylori infection and degree of

cleanliness in the included villages. Results reveal no

significant correlation (r=0.002, p>0.05). The

relationship between seroprevalence of anti-H. pylori

IgG and availability of safe water supply inside

houses of the studied villages was demonstrated in

figure (3). No significant correlation was detected

(r=0.002, p>0.05).

Discussion: H. pylori is considered a public health

problem especially in developing countries where

transmission is facilitated by poor hygiene and

sanitation conditions In the current study the rate[15]. 

of infection among the studied population was 97.1%,

which simulates other developing countries where the

prevalence ranged between 70% to 92%  Some[16-19].

other countries reported a prevalence rate of 40% to

60% as Mexico, Turkey, Korea and Saudi Arabia [20-

. This variability beside being attributed to the23]

socioeconomic conditions, socio-cultural background,

genetic predisposition and environmental factors ; the[24]

heterogeneity of H.pylori strains and the geographic

variations in the immune response to H. pylori

antigens are also contributing factors . The[2 5 ]

variability in the domination of different H. pylori

antigens in different populations leads to variability in

the performance of the same diagnostic test .[26]

The clinical significance of high anti-H.pylori

antibodies is not quite clear. In this study, the highest

levels  of  anti-H.pylori  antibodies (210-400U/ml)

were significantly ( p<0.05 ) less detected than the

(16.1-60U/ml) and (60.1-210U/ml) levels. The results

of finding a correlation between the levels of H.

pylori IgG antibodies and the severity of gastritis or

the density of the organism were conflicting. It was

reported that levels of IgG anti- H.pylori antibodies

in the serum do not predict the presence of

macroscopic gastro-duodenal disease or the density of

colonization in H. pylori infected dyspeptic patients .[27]

Another study found that antibody level correlated

with bacterial density and dense polymorphonuclear

cell infiltrations . Since our study was a field[28]

survey it was quite difficult to examine infected

subjects endoscopically to correlate between antibody

levels and gastro duodenal macroscopic appearance.

There was no significant difference between

genders or different age groups in acquisition of

H.pylri infection, however, high positivity rate

(89.1%) was detected among children below 14 years

old which denotes that infection is predominantly

acquired during childhood especially in overcrowded
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Fig. 1: Prevalence of H. pylori infection among different age groups of the studied subjects (p value >0.05).

Fig. 2: Correlation between sero-prevalence of anti

H.-pylori lgG, garbage disposal and degree of

cleanliness  in  villages  included the study.

(r value = 0.0023, . P>0.05 NS)   

Fig. 3: Correlation between sero-prevalence of anti-H.

pylori lgG and availability of safe water

supply to houses in villages included in the

study.

areas with socioeconomic deprivation . Meanwhile,[29]

there was a slight increase in the rate of infection

between both age groups 20 to 30 (86.8%) and 40 to

50 (96.9%) followed by a slight decrease above the

age of 50 years (93%). This goes in accordance with

other developing countries ; the slight decrease[15 ,30]

above 50 years of age could be attributed to

excessive consume of antibiotics or reduction in the

specific serologic response among older individuals .[31]

Since it is difficult to assess the presence of

cagA pathogenicity island in epidemiological studies

to confirm the virulence of infecting strains, therefore,

it is recommended to measure CagA reactive serum

antibodies which are a marker for cagA pathogenicity

island . It is well established that H.pylori CagA[32]

positive strains are incriminated for different

pathological lesions varying from simple gastritis up

to different types of tumours mainly adeno-carcinoma

of the stomach . The prevalence of anti-CagA[11 ,14]

antibodies recorded by several colleagues in Asia and

western countries was higher than what was reported

from Africa . In the current study the prevalence[12,33-3 5 ]

rate of anti- CagA antibodies was 10.6% in

accordance with the low rate reported in Africa . A[35]

study performed in NAMRU3 in Egypt reported that

H. pylori in developing world, beside the pathological

lesions which it is incriminated for, appears to be

linked with chronic diarrhea, malnutrition growth

faltering as well as predisposition to other enteric

infections including typhoid and cholera . This could[36]

be the outcome of the high percentage of infection

rate of the H. pylori CagA negative strains. There

was a low agreement (kappa=0.013) between the

presence of anti- H. pylori IgG and anti- CagA IgG.

Two subjects had a positive anti-CagA antibodies,

meanwhile, the anti-H. pylori antibodies were

negative; this could be a false positive result .[37]

Similar to what was reported from Mexico and

Iran , a statistically significant higher mean age[34 ,38]

was observed among CagA positive subjects than

CagA negative subjects. This could be due to the

conversion and reversion of different H. pylori

strains .[38]

When comparing both semi - rural and rural

villages, it was noticed that although semi - rural

villages appear more civilized, yet they have been

still retaining markedly diminished sanitary conditions

and both populations are relatively homogeneous. This

observation explains why the difference in prevalence

of H.pylori infection was statistically insignificant

between both groups of villages. A statistically
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significant higher  prevalence rate  o f CagA

seropositivity was recorded among subjects from the

semi-rural villages, which was in accordance with a

Vitenamese study . These villages besides having[1 8 ]

unsanitary conditions, being closest to the urban

communities, they import negative characteristics.

Residents of these villages imitate urban citizens in

some aspects of their life like eating outdoors in

places lacking the simplest conditions of healthy and

safe food. 

Contaminated drinking water was suggested to be

a vector of H. pylori infection especially in

developing countries . However, in the present study[39]

no significant correlation was found between

availability of safe water supply or degree of

cleanliness of the included villages and seroprevalence

of H. pylori infection. Our results agree with that

previously reported from Egypt .[40]

In conclusion although H. pylori is highly

endemic in Egypt, colonization  with strains

expressing CagA virulence factor is uncommon. There

were no demographic or environmental factors

associated with prevalence rate of H. pylori infection.

More studies are needed on epidemiological and

environmental factors. Also the genetic map of strains

isolated from Egyptian subjects is needed to be

elucidated.
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