REDUCTION IN THE PREVALENCE OF ANTIBODY
TO HEPATITIS A VIRUS AMONG YOUNG SAUDI ADULTS:
IMPLICATIONS FOR HEPATITIS A VACCINE
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Viral etiology was investigated in 133 Saudi patients with acute hepatitis seen in King Khalid
University Hospital, Riyadh, between July 1993-May 1994. Out of the 133 patients. 51 (38.3%)
were diagnosed as having acute hepatitis due to hepatitis A virus (HAV). Hepatitis C virus
(HCV) was the second most common etiological agent (20.3%). There were 35 patients with
acute hepatitis (26.3%) in whom no viral marker for HAV, HBV, HCV, CMV or Epstein-Barr
virus (EBV) was detected. Among the 51 patients with acute hepatitis due to HAV, the major-
ity (88.2%) were children (1-12 years) and only 6 (11.8%) were adults (15-24 years). This is in
contrast to patients with HCV or HBV infection where the majority were adults: 74.1% and
82.3% respectively. The diagnosis of acute hepatitis due to HAV in Saudi adults, an observa-
tion not seen earlier, indicated a change in the epidemiological pattern of HAV infection in the
Saudi population. This change was confirmed by the significant reduction in the prevalence of
anti-HAV in 630 Saudi subjects (1-30 years old) (50.2%) investigated in 1994 compared to that
of 587 subjects of the same age group investigated in 1986 (76.5%) (P < 0.005). In the light of
these results. a nation-wide survey is recommended to confirm this pattern in other areas. It is
important that high-risk Saudi groups be identified and evaluated for their anti-HAV status as
these groups are candidates for HAV vaccination. (Saudi J Gastroenterol 1995:1(2):93-96)
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Introduction

Hepatitis continues to be a major health problem
in developing and tropical countries (1). This is
particularly true for hepatitis A virus (HAV)
where infection occurs during early life leading to
nearly 100% prevalence of antibody to HAV
(anti-HAV) in individuals above 10 years of age
(2-4). The clinical course of HAV infection is
largely dependent on age. For example, in day-
care centers more than 90% of children infected
below the age of 5 years remain asymptomatic and
only fewer than 10% develop typical illness with
icterus (5). On the other hand, 70-80% of infected
adults develop icteric hepatitis (6). Since HAV
spreads by the fecal-oral route, chiefly after con-
tamination of food and water by fecally excreted
virus from infected individuals, the incidence and
prevalence of HAV infections are closely con-
nected with hygienic conditions. During the past
decades, there has been a dramatic change in the
epidemiology of HAV mainly in developing coun-
tries in transition, with rapid socioeconomic
improvements (7-9). This situation applies to
Saudi Arabia which is highly endemic for hepatitis
A (10). The recent documentation of acute HAV
infections in Saudi adults at our hospital prompted
us to reinvestigate the seroepidemiology to HAV
after 9 years of our initial report (10).

Materials and Methods

Patients

A total of 133 jaundiced patients presenting
with symptoms of acute hepatitis were seen at
King Khalid University Hospital (KKUH) in
Riyadh between July 1993 and May of 1994. After
a complete clinical examination, specimens were
sent to the laboratory for full blood counts, liver
function tests and serological investigations. A
patient was considered recently infected by HAV,
cytomegalovirus (CMV) or Epstein-Barr virus
(EBV) by demonstrating anti-HAV IgM, anti-
CMV IgM or anti-EBV IgM (VCA), respectively.
A fourfold rise in the titre of antibody to hepatitis
C virus (anti-HCV) between the acute or conva-
lescent sera or the presence of anti-HCV IgM was
diagnostic of acute HCV infection. Diagnosis of
acute hepatitis B virus (HBV) infection was based
on the presence of HBsAg and anti- HBcIgM. If

the serum sample was negative for all the above
markers, the etiology was considered as non-A.
non-B, non-C (NANBNC).

Prevalence of anti-HAV

For evaluating the rate of exposure to HAV
among the Saudi population, 379 Saudis (206
males. 173 females) from one to 30 years of age
from the Riyadh area, Central Province were
tested for anti-HAV IgG. Individuals over 16
years of age were blood donors, medical students
and hospital employees, while those between 10
and 16 years of age were patients admitted to
KKUH without symptoms suggesting liver disease
and for whom none of the above-mentioned viral
markers have been requested. Children 1-10 years
old were investigated in another research project
regarding the epidemiology of hepatitis E virus
(HEV) infection in Saudi Arabia. The sampling
strategy of these children has already been
detailed (11).

Serological investigations

Anti-HAV  IgG, anti-HAV IgM, HBsAg,
HBeAg, Anti-HCV IgG were detected by the
commercially available enzyme-linked
immunosorbant assay (ELISA) kits from Orga-
non Tecknicka. Anti-HBcIgM, anti-HCV IgM
were detected by ELISA Kits available from
Abbott Laboratories. Confirmation of anti-HCV
IgG-positive samples was performed by recom-
binant immunoblot assay (RIBA) from Ortho
Diagnostics. Anti- CMV IgG and anti-EBV IgM
(VCA) were detected by VIRGO-ELISA test
from Electronucleosis Inc. Data was analyzed
using the Chi-square test.

Results

Results of the serologic investigations of 133
patients admitted to KKUH with acute hepatitis
are shown in Table 1. Out of the 133 patients, 51
patients were diagnosed as having acute hepatitis
due to HAV. HCV was the second most common
etiological agent (20.3%) followed by HBV
(12.8%) and CMV (2.3%). There were 35
patients with acute hepatitis (26.3%) in whom no
viral marker for HAV, HBV, HCV, CMV or
EBV was detected. Among the 51 patients with
acute hepatitis due to HAV, the majority (88.2%)
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CHANGING EPIDEMIOLOGY OF HAV

Table 1. Etiology of icteric hepatitis in Saudi patients from June 1993 - May 1994 at King Khalid University Hospital. Riyadh.

HAV HBV HCV CMV NANBNC TOTAL
1-12 years 45 3 7 3 S 76
> 12 years 6 14 20 - 30 57
Total 51 17 27 3 35 133
(%) (38.3) (12.8) (20.3) (2.3) (26.3) (100)
Table 2. Age-specific prevalence of anti-HAV in Saudis from Riyadh, Central Province.

1986 1994

Age No. Positive/ No. Positive/
(years) No. tested (%) No. tested (%) P
1-9 103/194 (53.0) 81/210 38.6 3.4 % 107
10-19 164/193 (85.0) 110/180 61.1 13 107
20-30 182/200 (91.0) 188/240 78.3 Ix 107
Total 449/587 (76.3) 379/630 (60.2) 1% 1

*Data from reference 10.

were children (1- 12 years) and only 6 (11.8%)
were young adults (15-24 years). This isin contrast
to patients with HCV or HBV infection where the
majority were adults: 74.1% and 82.3%, respec-
tively.

Table 2 shows the results of the prevalence of
anti-HAV 1gG among Saudis of various age
groups for 1994 compared with those published in
1986 (10). There was a significant reduction in the
prevalence of anti-HAV in every age group inves-
tigated in 1994 compared to that of 1986. The
overall prevalence of anti-HAV IgG in 1994 was
60.2% compared to 76.5% in 1986 and the reduc-
tion was statistically significant (P<0.005).

Discussion

The results of this study confirm our earlier
reports of the endemicity of HAV (10,12), HBV
(13), and HCV (14) in Saudi Arabia. Among
Saudi patients with acute icteric hepatitis, HAV
was the major etiological agent (38.3%) followed
by HCV (20.3%) and HBV (12.8%). Out of the
133 Saudi patients studied, 35 (26.3%) had no
serological evidence of infection with the above-
mentioned viruses. It is possible that HEV was the
etiological agent for some of them (11) while
others might be due to HCV but without detecta-

ble circulating antibody at the time of presenta-
tion. or the disecase was not of viral etiology.
Unfortunately, HEV was not looked for in this
study although it is endemic in Saudi Arabia.

In contrast to the situation with HBV and HCV
infections, the majority (88.2%) of our icteric
hepatitis patients due to HAV were children 1-12
years old, and only 11.8% were adults (15-24
years old). The documentation of acute icteric
hepatitis due to HAV in Saudi adults, an observa-
tion not noted earlier, reflected a change in the
epidemiologic pattern of HAV infection in the
Saudi population. This change was further sup-
ported in the reduction in prevalence of antibody
to HAV conducted recently compared to the one
published 9 years earlier (10). The reduction was
noted in all age groups investigated and was statis-
tically significant. This finding points to a decline
in the feco-oral transmission of HAV among
Saudi children and reflects the marked improve-
ment of hygienic conditions that took place in the
Kingdom during the past decades. Similar shift in
the epidemiology of HAV has recently been
reported in other developing countries undergo-
ing socioeconomic and hygienic improvements (7-
9). For example, the transition from high to low
endemicity to HAV in developing countries have
led to explosive outbreaks due to viral cross-con-
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tamination from endemic to nonimmune sectors
of the population via food or water 915). Further-
more, in both developed and developing countries
in transition, HAV is becoming an occupational
hazard (16). Clinical illness due to HAV has been
reported in pediatric wards, day-care centers,
medical laboratories, and in travellers to less
developed areas (16-17). It must be mentioned,
however, that adults whose anti-HAV status was
investigated in this study were mainly from the
Riyadh area which is an urban area. Whether a
similar reduction in exposure to HAV has also
occurred in rural areas is still to be determined by
a nationwide study. Such study is needed if appli-
cation of HAV vaccine (18,19) is to be considered
at this stage.
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