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Hepatitis A virus (HAV) infection is often a self limiting disease and infects
millions of people worldwide every year. HAV infection is one of the most important
public health problems all over the world, especially in areas with high prevalence rate
of HAV. Seroprevalence of HAV infection shows great differences not only between different
countries but also between different regions in the same country. It is inversely related to
the level of socioeconomic status, sanitation and personal hygiene.

The objective of this study was prevalence of Hepatitis A virus (HAV) on Jeddah
population, Saudi Arabia. Also find out the relationship of our result with age, gender
and ethnicity. Serum samples were collected from studied population between 2 and 35
or more years of age and stratified into the following age groups: 2 to 5, 6 to 9, 10 to14, 15
to19, 20 to 24, 25 to 29, 30 to 34 and more than 35 year, Serum samples were not available
for less than 2 year of age. Serum samples also were stratified according to nationality
into Saudi and non Saudi. And according to sex serum samples were stratified into male
and female.  Prevalence was calculated separately for each age group, for male and female
separately, and for studied population as a whole. Sample sizes were calculated to achieve
a 95% confidence interval (CI) of approximately ±5% for each age group. The determination
of anti – HAV antibodies was carried out by ELISA-test.For all age groups, there was no
significant difference between genders regarding anti-HAV seropositivity. The prevalence
of IgG antibodies to HAV was 33.1% overall, 33.6% among males and 32.5% among females
with no statistically significant difference (P>0.05). However, it increased significantly
with the age. The IgG antibodies to HAV were found in 20.3 % of Saudi population, and
49% of non Saudi population (p<0.05). There was significant difference between
nationality regarding anti-HAV seropositivity. The prevalence of HAV among adult
population (39.3%) was higher than among children population (22.4%).  The chi-square
test showed significant differences in the prevalence of  HAV  between  adult  and children
population (p<0.05).
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The hepatitis A virus (HAV) , a member of
the family Picornaviridae, is a nonenveloped virus
with a linear, single-stranded, positive-sense RNA
genome of approximately 7.5 kb in length (Hu &
Arsov, 2009) .There is only one HAV serotype,

which is organized into six genotypes (Hollinger
and Emerson, 2001). The virus is hardy, surviving
on human hands and fingertips and requiring
temperatures higher than 185°F (85°C) for
inactivation. Hepatitis A virus survives for extended
periods in seawater, fresh water, wastewater, and
soil (Todd et al., 2009).

HAV is transmitted almost exclusively by
the fecal-oral route, and transmission is enhanced
by poor hygiene, overcrowding, and contaminated
food or  water. The presence and severity of
symptoms with hepatitis A virus infection is related



586 BABAEER & AWFI., Biosci., Biotech. Res. Asia,  Vol. 8(2),  585-590 (2011)

to the patient’s age. Approximately 70 percent of
infected adults develop symptoms, including
jaundice. In contrast, only 30 percent of children
younger than six years of age develop symptoms,
which usually are nonspecific and flu-like without
jaundice (Atkinson, 2005).

Although hepatitis A virus (HAV)
infection is usually self-limited, it may induce
fulminant hepatitis (Park et al, 2010). After faecal–
oral transmission of the virus, the infection is
associated with the shedding of large amounts of
virus from the bowel during the incubation period.
Virus shedding is accompanied by viremia for
several weeks before and after the onset of clinical
symptoms (Cristina and Costa-Mattioli, 2007).

The incubation period is 15 to 50 days,
with an average of 25 to 30 days. Common
symptoms include malaise, loss of appetite, nausea
and icterus. Symptoms, which are often mild and
even subclinical, usually resolve within two to four
weeks of onset (Heymann, 2004). Current or recent
infection can be determined by the presence of
anti-HAV IgM antibodies in serum, which are
detectable soon after infection and can remain
detectable for about 6 months (or longer, in some
cases).  Past infection can be determined by the
presence of anti-HAV IgG antibodies in serum,
which appear shortly after the onset of symptoms
and present throughout the person’s lifetime,
conferring immunity (Jung et al., 2009)

MATERIAL AND METHODS

Serum samples collection
A total of 1050 serum samples; 581 Saudi

samples and  469 non Saudi samples were collected
from some diagnostic laboratories throughout
Jeddah. These laboratories supplied remnant sera
from samples that had been submitted for
serological testing and would otherwise have been
discarded. Sera from subjects who were known to
be infected with human immunodeficiency virus,
hepatitis B virus and hepatitis C virus were
excluded. Sera were identified at the referring
laboratory by the sex of the subject, age or date of
birth, date of collection, and nationality. The
samples were coded by date of collection,
nationality/territory of origin, sample number and
referring laboratory. All serum samples were stored
at -20OC until use.

Study population
Serum samples were collected from

studied population between 2 and 35 or more years
of age and stratified into the following age groups:
2 to 5, 6 to 9, 10 to14, 15 to19, 20 to 24, 25 to 29, 30
to 34 and more than 35 year, Serum samples were
not available for less than 2 year of age. Serum
samples also were stratified according to nationality
into Saudi and non Saudi. And according to sex
serum samples were stratified into male and female.
Prevalence was calculated separately for each age
group, for male and female separately, and for
studied population as a whole. Sample sizes were
calculated to achieve a 95% confidence interval
(CI) of approximately ±5% for each age group.
Serological testing

Serum samples were tested for HAV-
specific immunoglobulin G (IgG) using a HAV IgG
enzyme-linked immunosorbent assay (ELISA)
technique using DiaSorin kit.
Statistical analysis

The percentages of individuals with
positive, negative, and equivocal results were
determined for each age group and sex. SPSS
program version 18 was used for the analysis and
comparison of sero-statuses among age groups,
male and female and each nationality. Ninety-five-
percent confidence intervals were calculated where
appropriate, and P values of < 0.05 were considered
statistically significant.

RESULTS

A total of 1050 cases (559 male and 491
female) between ages of 2 years and over 35 years
were enrolled in the study. The demographic
characteristic of population tested was age, sex,
race and nationality (Saudi and non Saudi) as
shown in Table 1. The prevalence of IgG antibodies
to HAV was 33.1% overall, 33.6% among males
and 32.5% among females with no statistically
significant difference (P>0.05). These were shown
at Table 1. and Fig. 1.

Table 1. and Fig. 2. show prevalence of
Hepatitis A virus by nationality. The IgG antibodies
to HAV were found in 20.3 % of Saudi population,
and 49% of non Saudi population (P<0.05). There
was significant difference between nationalities
regarding anti-HAV seropositivity.

The prevalence of HAV among adult
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Table 1. Seroprevalence of anti-hepatitis A virus
(HAV) Ig G antibodies among studied population

in relation to demographic variables

P Value Positive No. Age group

% No.

Age (years)
<0.05 17 21 124 2 - 5

21.1 28 128 6 - 9
28.8 38 132 10-14
27.2 37 136 15-19
34.3 46 134 20-24
38.2 50 131 25-29
47.7 63 133 30-34
49.2 65 132 >35

Sex
>0.05 33.6 188 559 Males

32.5 160 491 Females
<0.05 Nationality

Saudi
25.6 76 297 Males
51.1 43 284 Females
20.3 118 581 Total

Non Saudi
42.7 112 262 Males
56.5 117 207 Females
49 230 469 Total

population (39.3%) was higher than among children
population (22.4%).  The chi-square test showed
significant differences in the prevalence of HAV
between adult and children population (p<0.05).
These were shown at Table 1. and Figure 3.

Total anti-HAV seroprevalence was
significantly different between age groups
(P<0.05). HAV prevalence rates according to age
groups were as follows: Group 1; 17% (95% CI:

15.8% - 21.4%), Group 2; 21.9%(95% CI: 16.5% -
26.1%), Group 3; 28.8% (95% CI: 25.1% - 32.3%),
Group 4; 27.2% (95% CI: 25.5% - -28.9%), Group 5;
34.3% (95% CI: 25.2% - 44.6%), Group 6; 38.2%(95%
CI: 33.1% - 43.5 %), Group 7; 47.7 %(95% CI: 42.7%
- 52.5%), Group 8; 49.2%(95% CI: 46.1% - 52.5%).
The prevalence of HAV by age groups were shown
at Table 1.. and figure 4.

Fig. 1. Prevalence of Hepatitis A Virus (HAV) by sex (males and females)
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Fig. 2. Prevalence of Hepatitis A Virus (HAV) by Nationality

Fig. 4.6. Prevalence of Hepatitis A Virus (HAV) by age

Fig. 4. Prevalence of Hepatitis A Virus (HAV) by age group
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DISCUSSION

Hepatitis A virus (HAV) is a major global
public health problem especially in developing
countries(Hollinger& Ticehurst; 1996). In these
countries, most infections occur under the age of
10 and majority of these infections are
asymptomatic (Sherlock & Dooley, 2002). In
contrast, the seroprevalence in several
industrialized countries in pediatric ages are low
and infection is usually acquired during late
adolescence and early adulthood and accompanies
with significant  morbidity (CDC, 2005).

In our study, the enzyme linked
immunosorbent assay was used for the detection
of HAV IgG in studied population from different
nationalities (Saudi and non Saudi) in Jeddah city.
The seroprevalence of HAV IgG was 33.1% in
studied population. The prevalence rate
suggestive of ubiquitous past exposure to
infection. This perhaps could be related to socio-
economic, environmental, and climatic factors. The
results of our study are generally consistent with
those of other reports from other countries where
HAV infection occurs early in life. Ataei et al found
that the seroprevalence for anti-HAV IgG in
children over 6 years from urban and rural areas of
the Isfahan (Borkhar and Meimeh) was 28.6%
(Ataei et al., 2008), Alkhalidi et al   reported that
the seroprevalence of HAV among healthy
outpatients applying for civilian or military jobs in
Kuwait was 28.8% (Alkhalidi et al.,  2009). The
results of our study are different with those of
other reports from other countries and this perhaps
due to the influence of many factors, such as
hygienic circumstances, ethnic and socioeconomic
factors, and sexual contacts. Ahmed et al found
that the prevalence of HAV in Bangladesh was
74.8% (Ahmed et al.,  2009), Gadgil reported in the
Indian population indicating a rise in the rate of
hepatitis A infection among adults. Positive
samples were tested for HAV-RNA. Age wise anti-
HAV positivity was significantly low in adults aged
18-25 years (90.4%) compared to those aged >25
years (97.4%) (Gadgil et al.,  2008 ).

In most developed countries, the age-
specific prevalence curve of anti-HAV has a
sigmoid shape, with a low prevalence among
children and adolescents and a high prevalence
among elderly due to improvements in standard of

living and sanitation (Gust, 1992).
Similar previous studies were carried out

in different regions of KSA. These studies showed
a significant decrease in seroprevalence of anti-
HAV across all age groups In majority endemicity
for HAV shifted from high or intermediate to
intermediate or low over the time period (Tufenkeji,
2000). Study in Riyadh involved children aged up
to 15 years reported that by 11 years of age, only
45% of them were anti-HAV-positive, indicating
intermediate endemicity in this city (Al-Mazrou et
al, 1997). Another study also in Riyadh (urban
area) revealed 24.7% of children were seropositive
to HAV by age of 12 years(Arif, 1996). Another
study in Western of Saudi Arabia that  carried out
on random samples of schools located at different
regions in Jeddah reported that the overall
seropositivity was 28.7% (Jaber, 2006). The above
studies and the present one indicate that pattern
of endemicity of HAV infection is shifting in KSA
(Tufenkeji, 2000). On contrary, seroprevalence
study in Eastern region of KSA (Dammam) showed
that hepatitis A virus infection starts dramatically
high in school-age children, and then rise gradually
with an increase in age reflecting high endemic of
HAV in this region (Fathalla et al, 2000).

Hepatitis A vaccines provide highly
immunogenic, safe, and long-lasting protection
(Andre et al, 2002). Annual incidence of hepatitis
A has dropped markedly after introducing
inactivated hepatitis A vaccine into the national
childhood vaccination programme in endemic areas
(Chodick et al, 2008). The availability of vaccines
and their widespread use will provide an
opportunity to lower the overall incidence of
hepatitis A disease. According to our study, the
use of the vaccine should be encouraged in Saudi
children. Further studies can be carried out to make
solid recommendation of the vaccine in other
groups at risk.
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