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INTRODUCTION

Helicobacter pylori (H. pylori) infection is one of 
the most common chronic bacterial infections among
humans worldwide [1-5]. It plays a major etiologic fac-
tor in the pathogenesis of chronic gastritis, peptic ulcer

disease, gastric adenocarcinoma, and mucosa associated
lymphoid tissue lymphoma. However, most of the
infected subjects remain asymptomatic [6-9].

World Health Organization estimates indicated that
approximately 50% of the world’s population is infected
with H. pylori [10]. As high rates of H. pylori infection are
associated with low socioeconomic status and education-
al levels, poor housing and personal hygiene, overcrowd-
ing and unhygienic sources of drinking water [11-12], its
prevalence is significantly higher in the developing coun-
tries than in the developed countries [13].

H. pylori infection is predominantly acquired in early
childhood, with the prevalence curve rising with increas-
ing age, and persists throughout life, unless specific
treatment is applied [14-15].
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A B S T R A C T • ST A T E M E N T O F T H E P R O B L E M : H e l i c o -
bacter pylori plays a major etiologic factor in the
pathogenesis of chronic gastritis, peptic ulcer disease,
gastric adenocarcinoma, and mucosa associated lym-
phoid tissue lymphoma. However, most of the infected
subjects remain asymptomatic. The aim of this study 
is to establish fecoprevalence of Helicobacter pylori
infection in a convenient non-probabilistic sample of
asymptomatic Lebanese children.

METHODS : Four-hundred fourteen children aged
between one month and 17 years of different socio-
economic standards were selected for Helicobacter
pylori antigen testing in stool. Demographic charac-
teristics, health and nutritional status were obtained
through a questionnaire.

RESULTS : Fecoprevalence of Helicobacter pylori
infection was 0.21 of whom 28.7% were between 
0-3 years, 34.5% between 4-9 years and 36.8%
between 10-17 years. Seventy-five (86.2%) of the feco-
positive children were from low socioeconomic stan-
dards and 12 (13.8%) were from middle to high
socioeconomic standards (p < 0.0001). Environmen-
tal variables demonstrated higher frequency of feco-
positivity in children living in overcrowded houses,
lower family income and poor parental education 
(p < 0.05).

CONCLUSIONS : Helicobacter pylori is prevalent in
asymptomatic Lebanese children. Prevention is wor-
thy by improving the levels of education and the stan-
dards of hygiene.

R É S U M É • OB J E C T I F : Helicobacter pylori joue un rôle
étiologique majeur dans la pathologie de gastrite
chronique et d’ulcère peptique. Pourtant, la plupart
des sujets infectés restent asymptomatiques. Le but de
cette étude est d’établir la fécoprévalence de l’infection
par Helicobacter pylori chez les enfants libanais asymp-
t o m a t i q u e s .

MÉ T H O D E S : Etude clinique prospective menée au-
près de 414 enfants âgés d’un mois à 17 ans, originaires
de différentes régions libanaises et sélectionnés dans
différents niveaux sociaux pour le test de l’antigène de
l ’Helicobacter pylori. Les données démographiques, 
les bilans santé et nutritionnel étaient obtenus par un
questionnaire. 

RÉ S U L T A T S : La fécoprévalence d’Helicobacter pylori
obtenue était 0,21 dont 28,7% d’enfants entre 0-3 ans,
34,5% entre 4-9 ans et 36,8% entre 10-17 ans. 86,2%
des enfants testés positifs pour l’Helicobacter pylori
étaient d’un niveau social bas, mais 13,8% étaient d’un
niveau social moyen ou élevé (p < 0,0001).

Les facteurs environnementaux démontrent des fré-
quences supérieures de fécopositivité chez les enfants
habitant dans des maisons surpeuplées, dans des fa-
milles avec des revenus bas et une éducation parentale
minimale (p < 0,05).

CO N C L U S I O N : L’Helicobacter pilori est prévalant
chez les enfants libanais asymptomatiques. Sa préven-
tion est possible en améliorant l’éducation de la popu-
lation et les conditions d’hygiène de vie.
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Early detection and eradication of the organism can
lead to long-term healing of all H. pylori-related diseases
[ 1 6 - 1 7 ] .

Many modes of transmission have been discussed.
However, person-person transmission including both
fecal-oral and oral-oral routes of transmission early in
life have been suggested [18-20].

As childhood appears to be the principal period of acqui-
sition of H. pylori infection, particularly in developing
countries, rational approaches to the prevention and control
of active H. pylori infection are critically needed [5].

No previous studies are known to have been con-
ducted on the epidemiology of H. pylori infection among
Lebanese children. The purpose of this cross-sectional
survey was to determine the prevalence of H. pylori
infection, using the non invasive monoclonal H. pylori
stool antigen test, among different pediatric age groups
of a convenient sample of asymptomatic Lebanese chil-
dren in order to identify the most common determinants
for this infection.

MATERIALS AND METHODS

The study was conducted between June 1s t, 2005 and
April 30 t h, 2006, following approval obtained from the
Research and Ethics Committee at Makassed General
H o s p i t a l .

Initially, a cross-sectional study was carried out,
which allowed characterizing the study subjects and
establishing the infection fecoprevalence according to
gender and age group ; later, a comparison was per-
formed between the group of children with positive 
H. pylori stool antigen test and that with negative H.
pylori stool antigen test.

A convenient non-probabilistic sample was used, i.e.,
from the day established for the beginning of the
research, children aged between one month and 17 years
from several Lebanese schools of poor and middle to
high socioeconomic standards, along with their day care
centers were enrolled in the study. Schools of Lebanese
orphanages mainly include children whose families are
of poor socioeconomic status. However, schools select-
ed with middle and high socioeconomic status have an
annual tuition ranging from 2000 US$ to 4000 US$

Written approval was obtained from the directors of
schools after making several phone calls, sending letters
and arranging meetings explaining the aims of this screen-
ing survey.

About nine hundred airtight clean stool containers
together with questionnaires and informed consents
were distributed among the private schools, their day-
care centers (Figure 1). The children’s parents signed a
free consent form after being informed about the objec-
tives of the study.

Children were excluded at enrollment if they had
taken antibiotics or acid suppressive agents (proton
pump inhibitors, H2 receptor antagonists or antacids)
within 4 weeks prior to testing.

Initially, the parents filled in a questionnaire, de-
signed to obtain demographic characteristics such as :
age and gender of the child, educational level of the par-
ents, family income, housing and living conditions [res-
idence, number of rooms in the house, number of house-
hold members sharing a bedroom and the source of
drinking water]. Toilet practices, feeding habits, any
medical history of abdominal pain, persistent vomiting,
anemia, anorexia, abdominal distention or any other ill-
nesses, and any family history of peptic ulcer disease,
persistent abdominal pain or any other gastrointestinal
diseases were assessed as present or absent. Weight and
height were measured by the principal investigator and
the nutritional status was evaluated according to weight/
age, height/age, weight/height ratios, using the National
Center of Health Statistics/NCHS curve 2000 as refer-
ence ; a child was considered to be malnourished when
he/she was below the third percentile.

A stool sample was collected from each child, either
at home or at school, in the airtight clean container and
was preserved in a special place in the fridge at a tem-
perature between 2 and 8 °C.

A bus driver brought up the stool samples from the
diverse study centers, either on the same day of collec-
tion or within 48 hours at the maximum, in a portable
fridge at a temperature between 2 and 8 °C to Makassed
General Hospital.

FIGURE 1. Fecopositivity
among asymptomatic Lebanese children.
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Helicobacter pylori stool antigen test
H. pylori antigen testing in stools was done immediate-

ly upon arrival of the samples to the hospital. Therefore,
sample handling was in accordance with that recommend-
ed by the assay manufacturer (Meridian Diagnostics, Inc.,
Milano, Italy, Europe).

Each stool sample was tested for the presence of 
H. pylori antigen using Immunocard Stat! HpSA.

The stool antigen test is a rapid immunoassay, based
on a lateral flow chromatography technique using mono-
clonal antibodies for the qualitative detection of H. py -
lori antigens in human stool at a minimum concentration
of 64 ng/ml. The sample diluent prevents nonspecific
reactions. The strip in the cassette contains, above the
sample port, red latex particles bound to the H. pylori
monoclonal antibody and blue latex particles bound to a
control protein. In the presence of H. pylori antigens, the
red particles will be bound to the antigen during the flow
and captured by a line of the same monoclonal anti-
bodies, while the blue particles will be bound by a line
of control antibody. The tests were performed at the two
local sites according to manufacturer’s recommenda-
tions. In brief, a small portion (5 to 6 mm diameter) of
stool specimen was transferred into the sample diluent
using an applicator stick and mixed properly for 15 to 
20 seconds. Thereafter, the tip of the vial was broken off
and 4 drops were vertically dispensed into the round
window at the lower end of the device. Results were read
exactly after 5 minutes. A sample was considered as
negative, when only one blue control band appeared, and
as positive, when a distinguishable pink-red line was
seen in addition to the blue control band. All tests were

performed and read by the principal investigator and
rechecked by a specialized laboratory technician.

Statistical analysis
Chi2 test and the Mann-Whitney U test were used for

categorical (parental level of education, monthly in-
come, source of drinking water) and binary variables
(age, gender, feeding habits, toilet habits). T-tests were
applied to test significant differences between H. pylori
positive and negative children in regard of variables
such as family members, number of persons sharing 
the same room, residential crowding, monthly income. 
P ≤ 0.05 was considered significant.

RESULTS

A total of 414 children were entered into the final data
analysis, of whom 212 (51%) were from middle to high
socioeconomic schools and 202 (49%) were from poor
schools (Figure 1).

The age of the children varied between one month
and 17 years. Ninety-five children (23%) were between
0-3 years, 228 children (55%) were between 4-9 years
and 91 children (22%) were between 10-17 years.

In regard of gender distribution, 235 children (56.8%)
were males ; and 179 (43.2%) were females.

Concerning the place of origin, 32.4% lived in Beirut,
38.6% lived in the North, 12.6% lived in the Bekaa, 7.4%
lived in the South and 8.9% lived in Mount Lebanon.

Among the 414 children tested, 87 were H. pylori 
positive, with a total fecoprevalence of 21%. There was 
a statistically significant difference concerning H. pylori

FIGURE 2. Distribution of H. pylori fecopositivity between
low socioeconomic status children and middle to high socioeconomic status children.
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fecoprevalence between the low socioeconomic standards
and middle to high socioeconomic standards (p < 0.0001).

The fecoprevalence was similar in males (21.3%) and
females (20.7%) (p = 0.49).

It was seen that the prevalence of H. pylori i n f e c t i o n
increased with age and the highest prevalence was in chil-
dren above 10 years of age (28.7% between 0-3 years,
34.5% between 4-9 years and 36.8% between 10-17
years).

H. pylori fecopositivity among different age groups
showed statistically significant difference between chil-
dren from low socioeconomic standards and those from
middle to high socioeconomic standards (p < 0.001)
(Figure 2).

No significant differences were found between the
two groups regarding feeding, toilet and sleeping habits.
In relation to housing characteristics, there was signifi-
cant statistical association between source of drinking
water and H. pylori fecopositivity (p < 0.0001).

Table I showed significant differences between posi-
tive and negative fecoprevalence in regards of residen-

tial crowding, family members, number of persons shar-
ing the same bedroom, monthly income and parental
level of education. The highest proportions of infected
children were found in houses where two or more per-
sons were sharing the same room (p < 0.001). Pre-
valence of the infection was inversely related to the edu-
cation of both parents (p < 0.0001).

There was statistically significant association between
nutritional status particularly weight/age and height/age
and positive stool antigen test for H. pylori i n f e c t i o n .

40.6% (37/91) children with height/age ≤ 10th per-
centile were H. pylori positive versus 15% (50/323) chil-
dren with height/age > 10th percentile (p < 0.01). On the
other hand, 30% (27/89) children with weight/age ≤ 10th

percentile were H. pylori positive versus 18% (60/325)
children with weight/age > 10th percentile (p < 0.001).

No statistical association was demonstrated between
H. pylori fecopositivity and child’s medical history of
abdominal pain, persistent vomiting, anorexia, abdomi-
nal distention, anemia, family history of peptic ulcer dis-
ease, abdominal pain and any gastrointestinal disease.

TABLE I
DETERMINANTS OF HELICOBACTER PYLORI INFECTION AMONG ASYMPTOMATIC CHILDREN

H. PYLORI STOOL ANTIGEN TEST

Positive Negative p-value*
Number (%) Number (%)

SI B L I N G S

≤ 3 5 ( 1 3 . 9 % ) 3 1 ( 8 6 . 1 % )
4 - 6 3 0 ( 1 3 . 2 % ) 1 9 7 ( 8 6 . 8 % ) p = 0.007

≥ 7 2 3 ( 2 8 . 4 % ) 5 8 ( 7 1 . 6 % )

NU M B E R O F P E R S O N S S L E E P I N G I N O N E R O O M

1 person / room 2 ( 8 . 3 % ) 2 2 ( 9 1 . 7 % )
2 persons / room 9 ( 6 . 1 % ) 1 3 8 ( 9 3 . 9 % )

p < 0.0001
3 persons / room 4 ( 7 . 0 % ) 5 3 ( 9 3 . 0 % )
≥ 4 persons / room 7 2 ( 3 8 . 7 % ) 1 1 4 ( 6 1 . 3 % )

MO N T H L Y I N C O M E

< 1 million 6 9 ( 3 9 . 9 % ) 1 0 4 ( 6 0 . 1 8 % )
1-2 million 6 ( 1 5 . 4 % ) 3 3 ( 8 4 . 6 % ) p < 0.0001

> 2 million 1 2 ( 5 . 9 % ) 1 9 0 ( 9 4 . 1 % )

FA T H E R’S E D U C A T I O N A L L E V E L

I l l i t e r a t e 3 8 ( 4 1 3 % ) 5 4 ( 5 8 . 7 % )
E l e m e n t a r y 3 0 ( 2 8 . 3 % ) 7 6 ( 7 1 . 7 % )
I n t e r m e d i a t e 8 ( 1 9 . 0 % ) 3 4 ( 8 1 . 0 % ) p < 0.0001

S e c o n d a r y 7 ( 1 3 . 2 % ) 4 6 ( 8 6 . 8 % )
U n i v e r s i t y 4 ( 3 . 3 % ) 1 1 7 ( 9 6 . 7 % )

MO T H E R’S E D U C A T I O N A L L E V E L

I l l i t e r a t e 3 9 ( 4 3 . 3 % ) 5 1 ( 5 6 . 7 % )
E l e m e n t a r y 2 6 ( 3 0 . 6 % ) 5 9 ( 6 9 . 4 % )
I n t e r m e d i a t e 1 3 ( 2 5 . 5 % ) 3 8 ( 7 4 . 5 % ) p < 0.0001

S e c o n d a r y 4 ( 7 . 4 % ) 5 0 ( 9 2 . 6 % )
U n i v e r s i t y 5 ( 3 . 7 % ) 1 2 9 ( 9 6 . 3 % )

* p < 0.05 is considered statistically significant
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DISCUSSION

Great variation exists in the prevalence of H. pylori
infection among different countries and age groups [21-
24]. The infection is rare in developed countries once
compared to developing countries [25-26]. In the devel-
oped world, H. pylori infection rate in children ranged
from 5 to 15%, whereas in developing countries, it varies
between 36 and 82% [9]. In our study, we have detected
an overall fecoprevalence of 21% H. pylori infection
among the asymptomatic children examined. This is in
accordance with a study performed in Turkey detecting
fecoprevalence of H. pylori infection in 25% of asymp-
tomatic children aged from 2-15 years [27]. Sykora et al.
also determined a similar rate of H. pylori infection 
in 31% of 91 symptomatic children using endoscopy 
in Slovakia [28]. However, Cheng et al. observed an 
H. pylori infection prevalence of 13.7% among children
and young adults in Taiwan [29].

Endoscopy with concordant results of biopsy based
methods (culture, histology and rapid urease test) is con-
sidered to be the gold standard for the diagnosis of H.
pylori infection. However, we choose the stool antigen
assay, rather than a number of other possible non inva-
sive tests for reasons given below.

The 1 3C-urea breath test gives an excellent performance
in both adults and children, but specificity decreases in
very young children and collection of exhaled air is diffi-
cult in this age group.

Stool samples can be obtained from children without
their active collaboration. Another advantage of the test
is its possible performance by individual care givers
without the need of a laboratory or any equipment. In
addition, the test is less costly and time consuming. The
result is available within 5-10 minutes [30]. Recently, an
enzyme immunoassay based on polyclonal antibodies
was developed for detection of H. pylori antigen in stool
showed large conflicting results [31-34]. In contrast,
stool enzyme immunoassay based on monoclonal anti-
bodies showed excellent results with very high sensitiv-
ity and specificity. The inter observer agreement was
excellent : in 95% of all tests performed in Munich
where both independent observers judged either positive
or negative [30]. In our study, two investigators inde-
pendently judged the intensity of the bands with a better
inter observer agreement (100%). In order to reduce the
false negative results induced by acid suppressive drugs
or antibiotics, all children taking such medications dur-
ing the 4 weeks period prior to testing were excluded
[35].

The fecoprevalence of H. pylori infection among chil-
dren in our study showed a meaningful correlation
between fecopositivity and age, where older children
had a higher prevalence of H. pylori infection i.e. the
highest prevalence was among the 10-17 years age
group (36.8%). On the other hand, prevalence rates in
age group younger than 3 years were the lowest (28.7%).
This indicates that the prevalence curve of acquisition of

H. pylori infection occurs during the first 3 years of life
then rises progressively with age and seems to be relat-
ed to the continuous risk of infection throughout life ;
thus, determining a cumulative effect on the fecopreva-
lence curve [36]. The high rate of acquisition in older
children might be due to outdoor activities and exposure
to potential external sources [21]. Ertem et al. showed
that H. pylori infection progressively increased from
18.2% under 4 years of age to 63% at 10-12 years of age
[16].

In accordance with many previous surveys [2, 5, 15,
27], gender appears to have no effect on the acquisition
of H. pylori in our subjects. 

The acquisition of H. pylori infection varies remark-
edly between and within populations. The age specific
prevalence of H. pylori is higher in those of lower socio-
economic status whether accessed by income, housing
and education. Our results confirmed literature reviews
suggesting that the transmission of H. pylori m i c r o o r g a n-
ism may be facilitated by precarious hygiene conditions
and crowded homes in low income families [11, 37-40].

Our results confirmed many studies findings that 
H. pylori infection in childhood was mostly asympto-
matic and not associated with specific gastrointestinal
symptoms [41-43].

This first cross-sectional survey in Lebanon showed
that H. pylori is prevalent in asymptomatic children.
Low socioeconomic status, poor parental education and
tap water drinking source were significant determinants
of this H. pylori fecoprevalence. As this infection starts
early in childhood and increases with age, prevention is
worthy by improving the levels of education and the
standards of hygiene among orphanages and families of
low socioeconomic standards.
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