CHILDHOOD EPIDEMIOLOGY OF HEPATITISA VIRUS
IN RIYADH, SAUDI ARABIA
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The prevalence of anti-HAV antibody in children was tested in subjects presenting at clinics in Riyadh, Saudi
Arabia. A blood sample was taken to test for the presence of 1gG (indicating past infection) and a questionnaire
concerning personal and epidemiological data relating to hepatitis A was completed. In total, 592 children aged
6 months to 15 years were suitable for the analysis. There were 179 subjects who were positive for HAV
(30.2%). The proportions of subjects positive for HAV varied significantly with age (P=0.001); 32%-49% in
the 7-15 age range were positive compared with 13-20% aged 6 and below. There was a significant association
between a positive HAV test and socia level (P=0.044), with a higher proportion positive in the low socia
level. Children with jaundice, personal history of jaundice or travel abroad were significantly more likely to be
HAV positive (P=0.001, P=0.006, P=0.021, respectively). There was also a significant association with
nationality (P=0.022), where the lowest proportion of HAV positive children were Saudi Arabian (28%).
Compared to previous studies, there is a significant decrease in the HAV exposure in Saudi children with shift
from high to intermediate pattern. National strategy for prevention should be evaluated. Ann Saudi Med
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Hepatitis A virus (HAV) is a member of Picornaviridae
and one of the series of hepatitis viruses responsible for
acute vira hepatitis (AVH) infections. It is transmitted via
the fecal-ora route and most people become infected
during childhood by the ingestion of contaminated food or
water." Its clinical manifestations can vary widely, but one
of the most important factors affecting disease severity is
age. More than 90% of HAV infections in children under
the age of five can be subclinical. Thereafter, the
proportion of patients with a symptomatic infection
increases with age, reaching 70%-80% in adults. ? Typical
symptoms are anorexia, malaise, nausea and vomiting,
fever and myalgia and, characterigtically, patients have
abnormally high levels of serum bilirubin and liver
transaminases (ALT and AST) and many report abdominal
pain.® Most infected adults become symptomatically ill
with jaundice® and it is usually the dark brown urine in the
icteric phase which leads the patient to seek medica
advice, leaving a growing pool of susceptible juveniles and
adults.* This study was undertaken to determine the
current endemicity of hepatitis A among children in Saudi
Arabia. To obtain information on possible levels of
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immunity, this study measured serum levels of 1gG HAV.
Patients and M ethods

Recruitment to the study was conducted a three
primary health care centers and the Suleimania Hospital in
Riyadh, Saudi Arabia, between April 1995 and February
1996. Children below the age of 16 who presented to these
centers or the hospital for clinic appointments and those
admitted to the hospital for in-patient care were included
in the study. In addition, hedthy siblings who
accompanied the presenting child were also recruited if
consent was given. A sample size of 600 was calculated on
the assumptions of an expected frequency of positive anti-
HAV of 50%. If the true value were 50%, the 95%
confidence interval for worst expected result in the true
population would be 40%-60%. There was approximately
equal recruitment in three age strata: up to age 5, ages 6 to
10, and ages 11 to 15. Subjects, or their parent/guardian,
gave informed oral witnessed consent before participation
in the study. A questionnaire was completed for each
subject concerning personal and epidemiological data
relating to hepatitis A. Apart from demographic data, such
as age and sex, the questionnaire asked for details of the
home  environment  (urban/rural/Bedouin,  housing
conditions and socia level), previous contact with
jaundice, nationality and travel abroad.

A sample of blood (3-5mL) was taken from each



subject and stored at —20°C prior to serological analysis.
There was a mean difference of 46 days (range: 1-212)
between blood sampling and laboratory testing, although
fewer than 5% of samples were tested more than 150 days
after sampling. Serum samples were analyzed using an
ELISA kit (modified HAVAB, Abbott Laboratories), a
sample being considered positive for HAV if the IgG titre
result was 10 mlU/mL or greater.

The results were expressed as the proportion of subjects
in each group, or subgroup, positive for HAV with a 95%
confidence interva (CI). All data were summarized using
SAS (Vesion 6.10). Confidence intervals were not
caculated for subgroups of less than 10 subjects.
Evauation of the relationship of each variable with HAV
status was determined using the chi-squared test, or
Fisher's exact test. Statistical significance was assumed at
the conventiona level of P<0.05 and all quoted P-values
are two-sided.

Results

A total of 604 children were included in the study.
Twelve subjects were excluded from analysis on the basis
of age (less than six months old). The malefemale ratio
was approximately 2:1 and subjects ranged in age from 6
months to 15 years. A mgjority of the children were of
Saudi Arabian nationality (83%) and living in an urban
environment (79%). Only a small proportion had a history
of contact with jaundice (11%) and even fewer had a
personal history of jaundice (5%).

There were 179 subjects who were postive for HAV
(30.2%; 95% C.1. 27%, 34%). The HAV results for all the
subgroups tested are shown in Table 1.

The proportions of subjects positive for HAV varied
significantly with age, with the higher proportions among
the older children (P=0.001); 32%-49% in the 7-15 age
range were positive compared with 13%-20% aged 6 and
below. With the exception of the 9-10 age group, there was
no overlap in the 95% confidence intervals for children
aged 7 to 15 with those for children aged six and below.
There was no satisticaly significant difference between
male and female children in the proportions who were
HAV positive (P=0.75).

There was a statistically significant association between
a positive HAV test and socia level (P=0.044). A higher
proportion of children from the low social level were HAV
positive (41%) than those categorized as being in the high
and medium social levels (26% and 29%, respectively),
with only a marginal overlap in the 95% confidence
interval for the low level and those for the high and
medium levels. The effects of residential environment were
less marked. Although there was a higher proportion of
children living in a rural environment who were HAV
positive (39%) than in urban (28%) or Bedouin (26%)
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environments, the effect did not reach datistica
significance (P=0.094). A positive test result was
significantly more likely in those children who had had
contact with jaundice or had a personal history of jaundice
(P=0.001 and P=0.006, respectively).

The lowest proportion of HAV-positive children was
seen among those of Saudi Arabian nationality (28%),
with 41% of children of Middle Eastern nationality being
HAV positive. Fewer than 3% of subjects were of other
nationalities and the proportions who were HAV positive
in these groups were generally higher. Overall, there was a
statistically significant association between HAV positivity
and nationality (P=0.022). There was also evidence of a
significantly higher proportion of HAV-positive children
among those who had travelled abroad (P=0.021). Since
most of those who had travelled abroad had been to the
Middle East (29% of subjects overal), with only 4%
having visited the Far East or other countries, and since
children had travelled to more than one destination, there
was no overal evidence of an association between a
specific foreign destination and a positive HAV result.

Discussion

A similar study performed 10 years ago” to measure
totan HAV antibody (mainly 1gG) found that 23% of
children aged four months to four years were HAV
positive. The proportion rose to 64% at ages 5 to 9 and
87% at ages 10 to 14. This contrasts quite markedly with
the results of our survey, where 14% (25/183) of the
children aged 4 or less were HAV positive, rising to 33%
(52/158) at ages 5 to 8 and 41% at ages 9 to 15 (102/251).
This would suggest a halving of the infection rate in
children in a 10-year period. Similar results have been
reported from a survey carried out in Riyadh two years
ago.’ The prevalence of anti-HAV 1gG in subjects aged 1
to 9 years had fallen from 53% in 1986 to 39% in 1994
and in adults aged 20 to 30 years from 91% to 78%. Both
reductions were statistically significant. This trend has also
been confirmed in others studies. ’

Previoudly, HAV was endemic in the region; the adult
incidence of anti-HAV antibodies measured in Saudi
Arabia,* Jordan® and Egypt® was over 90% in the 1980s. It
would appear that the improvements in living conditions,
which began only 10 years ago, have now led to a
reduction in HAV prevaence. In the Mediterranean basin,
a similar reduction in prevalence has been reported from
Greece,® and data from Israel™ showed a statistically
significant reduction in HAV prevalence in young men
from 69% in 1977 to 54% in 1984 ( P>0.0001).

No differences were observed between male and female
children, supporting previous observations.*” A higher
prevalence of anti-HAV was detected in children from the
lower socia level and rural environment, although the
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TABLE 1. Proportion of subjects positive for HAV in each subgroup.

Tota in Positive  Proportion of subgroup

Variable group for HAV positive for HAV*
All subjects 592 179 30.2% (27%, 34%)
Sex

Male 388 (65.5%) 119 30.7% (26%, 35%)

Femae 204 (34.5%) 60 29.4% (23%, 36%)
Age (yrs)

0.5-2 88 (14.9%) 11 12.5% (6%, 19%)

34 95(16.0%) 14 14.7% (8%, 22%)

5-6 59 (10.0%) 12 20.3% (10%, 31%)

7-8 99 (16.7%) 40 40.4% (31%, 50%)

9-10 100 (16.9%) 32 32.0% (23%, 41%)

11-12 79 (13.3%) 35 44.3% (33%, 55%)

13-15 72 (12.2%) 35 48.6% (37%, 60%)
Environment

Urban 465 (78.5%) 132 28.4% (24%, 32%)

Rural 108 (18.2%) 42 38.9% (30%, 48%)

Bedouin 19 (3.2%) 5 26.3% (6%, 47%)
Socid level

High 108 (18.2%) 28 25.9% (18%, 34%)

Medium 391 (66.0%) 113 28.9% (24%, 33%)

Low 93 (15.7%) 38 40.9% (31%, 51%)

Contact with jaundice
Yes 66 (11.1%) 35
No 526 (88.9%) 144

53.0% (41%, 65%)
27.4% (24%, 31%)

History of jaundice

Yes 28 (4.7%) 15 53.6% (35%, 72%)
No 564 (95.3%) 164 29.1% (25%, 33%)
Nationality
Saudi Arabian 490 (82.8%) 136 27.8% (24%, 32%)
Middle Eastern 86 (14.5%) 35 40.7% (30%, 51%)
African 7 (1.2%) 3 42.9%
Indian 4 (0.7%) 2 50.0%
Southeast Asian 4 (0.7%) 3 75.0%
Other 1(0.2%) 0 0
Travel abroad
Yes 198 (33.4%) 72 36.4% (30%, 43%)
No 394 (66.6%) 107 27.2% (23%, 32%)
Destination
Middle East 171 (28.9%) 63 36.8% (30%, 44%)
Far East 23 (3.9%) 9 39.1% (19%, 60%)
India 6 (1.0%) 4 66.7%
Africa 3 (0.5%) 1 33.3%
Other 25 (4.2%) 8 32.0% (13%, 51%)

*There was a 95% CI, and confidence interval was not calculated for
subgroups of fewer than 10 subjects.

latter did not reach statistical significance. Clearly, thisis
due to a slower improvement in living conditions and
hygiene in the lower social level and possibly aso in rural
communities. As would be expected, children with a
history of jaundice or exposure to jaundice were
significantly more likely to be anti-HAV positive.

The nationality differences we observed suggest that
HAV endemicity is decreasing more rapidly in Saudi
Arabia, with its high per capita income, than in other
Middle Eastern countries. Saudi children who travel
abroad are presumably more likely to be exposed to the
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virus than those who remain a home, particularly since
most were travelling to countries in the Middle and Far
East rather than areas of low endemicity such as Western
Europe and the USA.

Historically, hepatitis A virus was only rarely the cause
of acute vira hepatitis (AVH) infections in Saudi Arabia,
thanks to immunity acquired during childhood exposure.
This is till the case in other Middle Eastern countries. *?
During the last four years, two studies have been carried
out to determine the causative agent in cases of AVH in
Saudi Arabian cities. HAV has been found to be
responsible for 5% of adult cases of AVH?* and the major
etiological agent in 11% of AVH patients over the age of
12 and 59% of patients aged 1 to 12 years.® Recently,
hepatitis outbreaks have been reported in rural towns
following a large temporary influx of residents during the
Gulf criss. Cases of hepatitis A infection were
significantly more likely to occur in households with poor
sanitation or overcrowding.*® The problem of two groups
with differing immunities living in close proximity has
been recognized in other countries where immigrants from
both European and Asian backgrounds come together. * In
time, HAV endemicity in Saudi Arabia may fall to low
European levels, but the intermediate position, where there
is a susceptible adolescent and young adult population in
conjunction with a high level of circulating HAV, can
result in large outbreaks in the age groups in which
infection is symptomatic. Moreover, the presence of
expatriate workers from regions where endemicity remains
high may also be a cause of acute viral hepatitis infection
in the local population. Also, the high proportion of
children entering the schools without immunity may lead
to explosive outbresks. The need for close national
surveillance and more effective general preventive
measures is obvious during this period of transition.
Vaccines againgt hepatitis A have recently been developed
and have been shown to afford long-term protection
against disease.”>*® 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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