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SUMMARY

In Palestine, there has been an increase in the reported incidence of acute hepatitis A virus
(HAYV) infection since 1995. Since overt clinical disease occurs only among adults, questions
were raised whether or not a shift in the epidemiology of HAV has occurred. This is generally
characterized by a decrease in the overall incidence rate and a shifting in the mean age of
infection towards adolescence and early adulthood. The need for a vaccination programme is
being discussed. To resolve this issue, we examined the prevalence of anti-HAV in a
representative sample of 396 school children in the Gaza Strip. The prevalence of anti-HAV
was 93-7% (95% CI: 91-3, 96-1%). Stratifying the prevalence by age showed that 87-8 % (95%
CI: 78:6, 97%) were HAV antibody positive by the age of 6. By the age of 14, almost 98 %
(95% CI: 92-7, 100 %) were HAV antibody positive. This means that the majority of HAV
infection is still taking place in early childhood, when it is usually asymptomatic and of little
clinical significance. The results refuted the shifting epidemiology theory and we recommend
that a vaccination programme against HAV infection is not yet needed. Alternative
explanations for the increase in reported cases are discussed.

INTRODUCTION

Hepatitis A virus (HAV) infection is one of the most
common infectious diseases and the leading cause of
acute viral hepatitis worldwide [1-3]. Conservative
estimates indicate that at least one and half million
new infections worldwide occur annually [4] and that
the seroprevalence in several of the economically
developing countries in Africa [5-11], Asia [12-16]
and Latin America [17-18] approaches 100%. In
those countries where HAV is highly endemic, most
infections occur by 5 years of age and the majority of
these infections are asymptomatic. As a result,
reported disease rates in these countries are low and
outbreaks of disease seldom occur [1, 2]. By contrast,
the seroprevalences in several industrialized countries
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were shown to be less than 5%. Infection in these
countries is usually acquired during adolescence and
early adulthood and accompanied with significant
morbidity [1, 3].

Several countries in the Middle East have been
reporting a decline in the seroprevalence of HAV
during the past two decades [5, 19-24]. This is
attributed to improved sanitary and hygienic con-
ditions in these countries. Paradoxically, this decline
has been accompanied by a significant increase in the
incidence of acute clinical disease, partly because a
significant proportion of infections are currently
occurring in older age groups and partly because case
finding and reporting has improved [1].

The epidemiology of HAV infection in the general
population in Palestine is not known as seroprevalence
studies are lacking. However, a controversial debate is
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Fig. 1. Reported incidence rates (per 100,000 population) of
HAYV infection in Palestine since 1995.

currently being raised over whether or not Palestine is
experiencing a shifting epidemiology of HAV in-
fection. The reported incidence rates of HAV
infections showed that since 1995 there has been an
increase in the incidence of overt clinical cases with a
shift in the peak age of infection from childhood to
adulthood (Fig. 1). This shifting epidemiology has
been reported in several regions in the world [5, 15, 17,
25]. This is suggested to be accompanied by a decline
in the overall incidence rate of HAV infection in the
community. The need for a vaccination programme is
accordingly being discussed.

Opponents of the shifting epidemiology theory
claim that the differences in the reported cases of
HAYV infection reflects inconsistencies in diagnosis
and irregularities in reporting. They suggest therefore
that an immunization strategy is not needed since
most infections are still acquired in early childhood.
In this age group, infection is usually asymptomatic
and of little clinical significance.

This study is the first in Palestine to examine the
seroprevalence of HAV among school children. The
logic behind it was that defining the seroprevalence in
this age group would be decisive in resolving the
controversy. If anti-HAV is universal in these chil-
dren, then the shifting epidemiology theory is refuted
and a vaccination programme is not needed.

METHODS
Study population

The study population consisted of school children
aged 6-14 years in the Gaza strip. A sample of 396
children was randomly enrolled in the study from 47
schools, all primary and preparatory schools in the
strip. These schools included 28 governmental schools
affiliated to the Palestinian National Authority and 19
schools affiliated to the United Nation’s Relief and
Work Association. The sample was chosen using a
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Fig. 2. Prevalence of anti-HAV by governorate, residence
and sex in school children in Palestine.

multistage technique without replacement of drop-
outs. Initially, a sample size of 400 children was
planned. The sample size was calculated to keep the
probability of a-error and p-error less than 5% and
20 %, respectively and to compensate for an expected
drop out in the order of 10%. A sample was taken
from each school according to its size (percentage of
students in the school in relation to all students in the
Gaza strip). In each school, children were selected
using a simple random technique.

Blood sampling and serologic testing

A 5 ml blood sample was obtained from each child by
a trained nurse in a vaccutainer plain tube and
immediately transported to the central laboratory of
the Ministry of Health. There, sera were separated
from the cellular blood components, coded and stored
at —20°C. Serum testing for total anti-HAV was
carried out using a closed-system Abbott Enzyme
Immunoassay (Abbott Laboratory).

Personal information

Information about the age, sex and the residence of
children enrolled in the study was obtained from the
school records and confirmed by interviewing the
children before obtaining the blood sample.

RESULTS
Demographic characteristics

Children were enrolled from all schools in the five
governorates in Gaza, 354 % from Gaza city, 187 %
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Fig. 3. 95% Confidence interval for the age-specific prevalence of anti-HAV in school children in Palestine.

from North Gaza, 14-6 % from Gaza Midzone, 19-2%
from Khan Younis and 11:6% from Rafah. With
respect to residential type, 52% were from urban
areas, 17-7% from rural areas and 30-:3% from
refugee camps. The sex distribution of participants
showed that 50-5% were male and that 49-5% were
female; 48:7% were enrolled from primary schools
(6-10 years old) and 51-3 % from preparatory schools
(11-15 years old).

Prevalence of anti-HAV

The prevalence of anti-HAV is shown in Fig. 2 and in
all students was 93-7% (95% CI: 91-3, 96:1). The
prevalence was very high in all governorates: 98:6 %
in North Gaza (95% CI: 959, 100), 87-3% in Gaza
city (95% CI: 81-8, 92:8), 96:5% in Gaza Midzone
(95% CI: 91:8, 100), 96:1 % in Khan Younis (95 %
CI: 917, 100) and 97-8% in Rafah (95% CI: 93-6,
100). Likewise, the prevalence was very high in all
residential types and did not statistically differ
between urban areas, rural areas or refugee camps.
The prevalence was 90-3% (95% CI: 863, 94-3),
97-1% (95 % CI:93-2,100) and 97-5% (95 % CI: 94-7,
100) for the three residential type respectively. Gender
was not shown to have a significant association with
the prevalence of anti-HAV. The prevalence was
94:5% in males (95% CI: 91-3, 97-7) and 929 % in
females (95 % CI: 89-3-96-5).

The age-specific prevalence of anti-HAV showed
that by the age of 6, 87-8 % of children had already
acquired the infection (95 % CI: 78-:6-97) (Fig. 3). The
prevalence increased gradually but linearly with age
so that 97-5% of children were positive for anti-HAV
by the age of 14 (95% CI: 92:7-100).
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DISCUSSION

There are some data in Palestine suggesting that there
has been an increase in the reported clinical cases of
acute hepatitis A infection among adults in recent
years. This has raised a question about whether or not
there has been a shifting epidemiology of HAV which
might necessitate the establishment of a vaccination
programme. Our study of the prevalence of anti-HAV
in a representative sample from school children in
Palestine provides substantive evidence that such a
shift is not occurring. It revealed that infection with
HAV is still basically occurring in early childhood. In
our sample, 87 % of children were positive for anti-
HAYV by the age of 6 and 97-5% were positive by the
age of 14. Since infection in early life is generally
asymptomatic and does not lead to chronic infection,
we believe that HAV does not constitute a serious
public health problem in Palestine.

Likewise, the change in the trend of reported cases
of overt clinical infection cannot be explained by the
claimed shifting epidemiology of HAV. Instead, it can
be attributed to several other factors that can alone or
in combination affect the incidence or the reporting of
HAV infection. Firstly, there has been a significant
improvement in diagnosis and reporting of infectious
diseases since the foundation of the Ministry of Public
Health in 1995. Diagnostic kits, both serological and
biochemical, have been made available to hospitals
and health centres by the Ministry. This has pre-
sumably enabled physicians to diagnose cases of acute
HAV infection which were not diagnosed previously.
Furthermore, the Management Information System
within the Ministry of Public Health has been
encouraging physicians to report these cases which
were not reported otherwise.
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There has also been an influx of Palestinian
returnees to the Gaza strip since the Palestinian
National Authority was established in 1994. A
proportion of these returnees came from countries
where HAYV is not endemic or where HAV is declining.
Therefore, a percentage of these individuals carry the
risk of acquiring the infection when they return to
Palestine. Since infection in adolescence and adult-
hood is usually manifested as an overt clinical disease
and associated with considerable morbidity, it is likely
these cases are diagnosed and notified, leading to an
increase in the reported incidence rate of HAV
infection.

A shifting epidemiology of HAV infection might
have been taking place in the Palestinian areas in the
West Bank, which lie in close proximity to Israel. In
Israel, there has been a substantial decline in the
incidence of HAYV infection with a shift in the mean
age of infection towards early adulthood. This has led
to significant morbidity, especially among recently
recruited army soldiers. Israel has launched a suc-
cessful surveillance and prophylaxis programme to
control HAV infection in the army. The programme
achieved a considerable decline in the seroprevalence
over a relatively short period [26-31]. Whether or not
the West Bank has witnessed similar developments in
the epidemiology of HAYV is an issue for further
research.

In conclusion, HAV infection is endemic and highly
prevalent in the Gaza Strip. Infection occurs over-
whelmingly in early childhood, passes unnoticed in
the majority of cases and does not result in chronic
complications. These results refute the notion that
there has been a shifting epidemiology of HAV
infection and provides substantial evidence that a
vaccination programme against HAV is not yet
needed.
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