
epatitis A virus (HAV) is a picorna virus, which
was discovered by Feinstone in 1973.1  Hepatitis

A virus is a non-enveloped virus, 25-28 nm in
diameter, containing single stranded ribonucleic acid,
and usually described as Enterovirus type 75.2

Hepatitis A virus is primarily transmitted through
fecal contamination of food or drink by the oral
route.  However, although post transfusion hepatitis
A is uncommon, it has been increasingly documented
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in recent years, often as a source of nosocomial
outbreaks in hospitals.3-5  Nevertheless, this mode of
infection is unusual as long term HAV carriage has
not been demonstrated and the viraemic phase is
relatively short around 7-10 days with a maximum of
two weeks.6,7  Hepatitis A virus occurs endemically
all over the world, independent of the climate.2  The
exact incidence of HAV infection is difficult to
estimate due to the high proportion of asymptomatic,

Objectives: To record and update the sero-
epidemiological  status of Hepatitis A virus in Eastern
Saudi Arabia.  To investigate the main viral etiology of
clinical hepatitis in children and discuss the possibility of
introducing a Hepatitis A virus vaccine in this Province.

Methods:  Examining serum specimens by Enzyme
Linkage Immuno-Sorbet Assay technique for these
parameters: Immunoglobulin M anti-hepatitis A virus,
total immunoglobulin anti-hepatitis A virus, and in
selected cases we checked for hepatitis B surface antigen
and anti-hepatitis C virus.  The study was carried out in
the Virology Diagnostic Labs, of Dammam Regional
Laboratories & Blood Bank, Dammam.  A total of 12,357
serum samples were collected from 5876 healthy children,
5798 healthy adults, and 683 from clinically diagnosed
hepatitis in children.  The period of study was 12 years
from February 1987 to January 1999.

Results:  Hepatitis A virus prevalence showed 3% for pre-
school age, 80% in older children and 93% in adults,
while total prevalence was 86%.  Breaking down the
prevalence among children showed 3% in the <6 years age
group, 62% in the 6 - <8  years age group, 71% in the 8 -
<10 years age group, 83% in the 10 - <12 years age group
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and 93% in the 12 - <18 years age group.  While the grand
total among children was 78%.  The prevalence of
hepatitis viruses causing clinical hepatitis in children
showed: 65% for hepatis A virus, 21% for hepatitis B
virus, 7% for hepatitis C virus, 2% for double infection of
hepatitis B virus + hepatitis C virus and 5% for non A, non
B, non C.

Conclusion:  Hepatitis A virus infection starts
dramatically high in school-age children, and then rises
gradually with an increase in age.  This reflects that our
region is of pattern I class.  There is no difference in the
prevalence due to seasons of year, climate or sex.
Hepatitis A virus is the leading cause of clinical hepatitis
in children, followed by hepatitis B virus and hepatitis C
virus.  There is a possibility of starting to introduce
hepatitis A virus vaccine among pre-school age children,
as well as among hepatitis A virus negative adults that live
in a higher socioeconomic environment within the
country, which can be considered as islands of pattern II
among pattern I areas.
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anicteric infections, difference in the surveillance and
in the  different patterns of the  HAV disease.  Hence,
the degree of under reporting is known to be very
high.  However, analyzing data from the prevalence
rates in different parts of the world revealed the
presence of the following epidemiological patterns.8

Pattern I, occurs in developing poor countries with
low socioeconomic conditions and with prevalence
rate of up to 99% of the adult population.  Pattern II,
usually starts by middle age, while infants and
children are less exposed than in pattern I.  This
pattern appears in many developed countries in
Europe and the United States of America (USA) due
to the high standards of hygiene and sanitation, such
groups show a high number of non-immune young
adults.  Pattern III occurs in areas which are not
exposed to the HAV during the early stage of life and
the disease is usually acquired later with travel to
endemic countries.  This pattern is seen in highly
developed countries with very high standards in
sanitation and hygiene, as in Northern European
countries such as Sweden.8  Despite massive
information about HAV infectivity, its epidemiology
is constantly changing throughout the world due to
improving water supplies and sanitation conditions.6,8

People are actually shifting from pattern I to II, and
those of pattern II are moving to pattern III.  This
means that the young populations (infant and
children) will be less exposed to HAV during their
childhood, while the older ones become more
susceptible.  Diagnosis of HAV infection has been
readily established by the detection of anti-HAV IgM
and anti-HAV IgG in the blood serum of the affected
individual, and correlating them with the clinical
picture.9,10  It is a well known debate about the
cytopathic effect of the HAV on hepatocytes, some
authors suggest that the HAV infection pathology is
due to a T-cell mediate immunological mechanism,
while others related it to the direct cytopathic effect
of the  virus itself.11,12  There is also a possibility of a
relationship between HAV and the development of
insulin-dependent Diabetes Mellitus, though this
theory is not yet settled.13  Many worldwide studies
have been published on HAV infection and all the
international data has stated that HAV prevalence is
closely related to poor hygiene conditions, and low
socioeconomic status.14-24  Some studies8 have
predicted the possibility of eradication of HAV
infection after the successful introduction of HAV
vaccines in developed countries, and they are looking
to see the eradication of this virus infection in the
same way as the Poliomyelitis virus after the
expanded vaccination program of polio-vaccines.
The aim of our study is to record the new
epidemiological status of HAV in this part of the
world, and the possibility of the introduction of an
HAV vaccine in certain groups of the population,
especially in those with high cultural and
socioeconomic status in Saudi Arabia, as a result of

improved hygiene that shifts pattern I category (in
some selected areas) to pattern II or even pattern III.
The aim of this study is also extended to investigate
the main etiology of hepatitis as a clinical disease
among children.

Methods.  Subjects.  For 12 years (February 1987
to January 1999) a total of 12,357 samples of serum
were obtained from the following subjects: 5876
samples were collected from healthy children (<6 -
<18 years, mean age 12 years) of both sexes, from
Primary Health Care facilities, Dammam Central
Hospital, and Maternity and Children Hospital in
Dammam.  These subjects were chosen at-random.
Five thousand, seven hundred and ninety eight
samples were collected from healthy adult male
blood donor’s from Dammam Regional Blood Bank,
and from healthy pregnant woman attending
antenatal care facilities in Primary Health Care
Centers, Dammam.  The age group was  (18 - < 50
years, mean age 34 years) for both groups.  Six
hundred and eighty three specimens from children
clinically diagnosed as having hepatitis, these
patients were diagnosed in Dammam Central
Hospital and other hospitals in the Dammam vicinity,
the mean age was 12 years for both sexes.  All of the
12,257 samples were tested for IgM anti-HAV and
total anti-HAV on the day of collecting or otherwise
kept frozen at -20oC, and thawed before being tested.

Kits used for these parameters.  Enzyme
immunoassay for the detection of IgM antibody to
HAV and enzyme immunoassay for the detection of
Total anti-HAV; Abbotts Diagnostics Division Labs.,
North Chicago, USA.  All the initially reactive
specimens were confirmed by repeat Enzyme
Linkage Immuno-Sorbent Assay (ELISA) testing,
and the repeated reactive (RR) specimens were
considered as positives.  We also tested the 683
specimens from clinically diagnosed hepatitis
children for Hepatitis B surface antigen (HBsAg) and
for anti-hepatitis C virus (HCV) in addition to the
anti-HAV tests.  These tests for hepatitis B virus
(HBV) and HCV were carried out according to the
instructions.25  All the methods and techniques of this
study followed the manufacturers instructions.

Results. The results were statistically analyzed
to get the 95% Confidence Interval (CI) for the
prevalence estimation.26  In this study, we considered
subjects who were only positive for total anti-HAV
to have remote infection, immune to HAV, and
cannot be reinfected again.22  The specimens who
were positive for IgM anti-HAV to have been
recently infected.  The specimens from clinically
diagnosed hepatitis in children who are positive for
HBsAg, or anti-HCV, or both, were considered as
having HBC or HCV, or both while those negative to
HAV, HBV and HCV were diagnosed as non A, non



Hepatitis A Virus in Saudi Arabia ... Fathalla et al

       
     Saudi Medical Journal 2000; Vol. 21 (10)   947

B, non C hepatitis.  Table 1 shows HAV prevalence
according to age group of a healthy population.
Table 2 shows total anti-HAV among healthy Saudi
children.  Table 3 shows clinically diagnosed
hepatitis and sero-diagnosis of HAV, HBV, and HCV
among 683 children.

Discussion. More reliable international data
exists about the prevalence of HAV past
infection.17-21,27,28  Hepatitis A virus prevalence is
closely linked to the socioeconomic status of the
population and to the age of exposure to the virus.
We presumed that the age of infection is linked to the
socioeconomic factors.  Many more young European/
North Americans (Pattern II & III) are seropositive to
HAV than those of the same age group in Asia or
Africa (Pattern I).15,17,18  From the mid 1980s, many
Saudi studies have been published regarding HAV in
Saudi Arabia, some have emerged from Jeddah, other
from Riyadh and many from different regions of the
Saudi Kingdom.29-39  All theses studies gave
prevalence rates that vary from 39% (among
children), 91% (among adults),32 to 78% in different
age groups,39 and 87.5% among children.29  However,
these studies used a limited number of subjects that
diverse from as low as 55 samples,34 to a maximum
of 1015 specimens.32  Here our trial used a large
group of 12,357, all of Saudi nationality, from
different age groups that starts from pre-school age to
older than 50 years in both sexes.  This study
extended uninterrupted for 10 years, so we can claim
that the current study could be the biggest one in the
Eastern Province, and hence the outcome could
represent the actual status of this problem in this part
of the world.  The seroprevalence of total anti-HAV
for the age groups is shown in table 1, with a grand
total prevalence of 86% (10,029 from 11,674).  This
high prevalence reflects the endemicity of HAV in
our community.  Several investigators have posited
that HAV endemicity is due to poor hygiene
conditions in most areas in the community.  The
current figures for children (Table 2) show that there
is a dramatic rise of prevalence from school age
children, with children more than 12 years old
showing a prevalence almost equal to the prevalence
in the adult group.  Analyzing this data, the authors
can state that in a given area almost everybody
contracts HAV infection during childhood, as the
HAV antibody rates increase markedly from pre-
school to early-school age, such a picture puts this
area among pattern I countries.

As patients of clinical hepatitis have more or less
the same clinical signs and symptoms, despite the
different etiological hepatitis viruses, we tried to
study that problem among children (who are usually
the main group to contract infection with HAV).  The
authors reached the conclusion that HAV is the most
common cause of viral hepatitis among children in
this Province.  This study puts HAV, HBV and HCV
as the 1st, 2nd and 3rd possibility in children
clinically diagnosed hepatitis (Table 3).

It is well known that HBV and HCV usually cause
both acute and chronic infection, and there are many
HBC, HCV carriers among the worldwide
population, while HAV is an acute only virus.
However, recently some studies claimed that HAV

Table 1 - Age dependence prevalence of hepatitis A virus among the
healthy Saudi population.

Age group 
(years)

< 6

6 - <18

18 - >50

TOTAL

Number of
subjects

      78

  5798

  5798

11674

Positive (%)

        2    (3.0)

  4634  (80.0)

  5393  (93.0)

10029  (86.0)

95%
Confidence

Interval

-0.945 -   6.06

789.98 - 99.99

92.35 - 93.67

85.27 - 86.53

Table 2 - Total anti-hepatitis A virus among healthy Saudi children.

Age group 
(years)

<6

6 - <8

8 - <10

10 - <12

12 - <18

TOTAL

Number of
subjects

    78

  892

1487

1581

1838

5876

Positive (%)

 2    (3.0)

   522  (62.0)

 1045  (71.0)

1316  (83.0)

1717  (93.0)

4636  (79.0)

95%
Confidence

Interval

-0.945 -   6.06

58.69 - 65.07

68.22 - 72.86

81.39 - 85.07

92.27 - 94.54

77.85 - 79.93

Table 3 - Clinically diagnosed hepatitis and serodiagnosis of hepatitis A
virus, hepatitis B virus, hepatitis C virus and Non A, B, C,
hepatitis among 683 children.

Hepatitis Virus

HAV (Igm anti-HAV)

HBV (HBsAg+ve)

HCV (anti HCV+ve)

HBV + HCV (HBsAg
& anti -HCV+ve)

Non A, non B, non C

Number of
Positive (%)

441  (65.0)

146  (21.0)

  48  (  7.0)

  13  (  2.0)

  35  (  5.00)

95% Confidence
Interval

60.98 - 68.16

18.29 - 24.44

  5.11 -   8.95

  0.87 -   2.92

  3.47 -   6.77

HAV - Hepatitis A virus; HBV - Hepatitis B virus; HCV - Hepatitis C
virus; HBsAg - ? 
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viraemia may extend from 12-16 months in the
patient with HAV infection, though the usual period
for the virus is only around 2 weeks in the body.
Such status was termed (Relapsing HAV infection).8
Nevertheless, the question of chronic liver disease
with HAV infection has been under debate, until it
was reported recently that acute HAV infection
appeared to trigger the onset of autoimmune chronic
hepatitis in certain individuals who are genetically
predisposed to develop autoimmune hepatitis.40,41

From the figures of the children’s HAV prevalence,
and due to the dramatic rise from the pre-school to
the early school age group, we could recommend the
introduction of HAV vaccine to the pre-school age
children.  The active immunization by inactivated
vaccine could give a high seroconversion if given in
2 doses (360 U) one month apart, and one booster
dose after 6-12 months, this can give a 96%-100%
response, which could last for >10 years.42  Such a
vaccine policy for pre-school children could place
HAV along the track of eradication, as was the case
with polio virus which belongs to the same
Enterovirus family.  So the eradication of HAV
infection is no more a hope, but an imminent reality,
in view of the public health and hygiene and the
prosperous socioeconomic status in this part of the
world.  All these factors can change this area from
pattern I to pattern II or even to pattern III as in
European countries.  The authors want to record that
there was no difference in HAV prevalence in
relation to sex, season of the year, or the climate, as
the specimens were collected during the whole-year
round.  The only factors of importance were the age
of the individual along with the socioeconomic
status.

Acknowledgment.  The authors want to thank the staff of
the Virology Department for their help during preparation of this
study.  Thanks are extended to Mrs. Paz Duplon F, the
Biostatistician for her statistical analysis for this paper.

References

  1. Feinstone SM, Kapikian AZ, Purcell RH.  Hepatitis A:
Detector by immune electron microscopy of a virus like
antigen associates with acute illness.  Science 1973; 182:
1026-1028.

  2. Minor PD, Morgan-Capner P, Schild GC.  In: Zuckerman
AT, Banatvala JE, Pattison JR editors. Principle of Clinical
virology. 2nd ed.  Chichester (UK): John Wiley & Sons;
1990. p. 389-390.

  3. Skidmore SJ, Boxall EH, Ala F.  A case report post-
transfusion hepatitis.  A J Med Virol 1982; 10: 223.

  4. Lemon SM. The natural history of Hepatitis A: The potential
for transmission by transfusion of blood or blood products.
Vox Sang 1994; 67(Suppl 4): 19-23.

  5. Barbara JAJ, Howell DR, Briggs M, Perry JV. Post
transfusion Hepatitis A [letter]. Lancet 1982: 738.

  6. Krugman S, Ward R, Giles JP, Bodansky O, Jacobs A.
Infections hepatitis detection of virus during the incubation
period and in clinically apparent infection.  N Engl J Med
1959; 261: 729-734.

  7. Cohen J, Feinstone S, Purcell RH. Hepatitis A infection in a
chimpanzee: duration of viraemia and detection of virus in
saliva and throat swab. J infect Dis 1989; 160: 887-890.

  8. Dajani AZ. Hepatitis A Virus: Too close to eradicate.
Modern Medicine 1995; 12: 60-66.

  9. Lemon SM, Brown CD, Brooks DS, Simms TE, Bancroft
WH. Specific Immunoglobulin in the response to HAV
determined by solid phase radioimmunoassay. Infect
Immunol 1980; 26: 927-936.

10. Lemon SM. Type A Viral Hepatitis: new developments in an
old disease.  N Engl J Med 1985; 313: 1059-1067.

11. Vallbracht A, Gabriel P, Maier K. Cell mediated cytotoxicity
in HAV infection.  Hepatology 1986; 6: 1308-1314.

12. Kurane I, Binn LN, Bancroft WH, Ennis FA.  Human
lymphocyte responses to HAV infected cells: Interferon
production and lysis of infected cells. J Immunol 1985; 2140-
2144.

13. Makeen AM. The association of infective hepatitis types A
(HAV) and Diabetes Mellitus.  Trop Georg Med 1992; 4:
362-364.

14. Gust ID, Feisntone SM.  Epidemiology: Hepatitis A. Florida
(USA): CRC Press; 1988. p. 163-191.

15. Hayashi H, Yagi A, Ichimya H. An out break of food borne
hepatitis A in a factory: A possible shift in age of patients in
Japan.  International J Epidemiol 1988; 17: 870-873.

16. Hotter E, Siebke JC. Hepatitis A in young Norweigian drug
addicts and prisons inmates.  Infection 1988; 165: 91-94.

17. Kudesia G, Follet EA. Hepatitis A in Scotland: Is it a
continuing problem.  Scott Med J 1988; 33: 231-233.

18. Tan DS, Fang R, Collett D, Ooi BG. A seroepidemiology
study of HAV in Malaysia.  Southeast Asian J Trop Med
Public Health 1986; 17: 201-204.

19. Kuhns MC. Viral hepatitis. Laboratory Medicine J 1995; 26:
650-659.

20. Ayoola EA. Viral Hepatitis in Africa in the 1990s: Facing
realities. In: Nittoku K. Suzuki H, Mishiro S, Oda T editors.
Viral Hepatitis and Liver Disease. Tokyo, (Japan): Springier
Overflag; 1994. p. 381-384.

21. Suliman HA. Hepatitis in Indonesia.  In: Nittoku K. Suzuki
H, Mishiro S, Oda T editors.  Viral Hepatitis and Liver
Disease. Tokyo, (Japan): Springier Overflag; 1994. p. 394-
396.

22. Katz MH, Hsu L, Wong E, Liska S, Anderson L, Jansen S.
Seroprevalence of and risk factors for HAV infection among
young homosexual and bisexual men.  J Infect Dis 1997;
175: 1225-1229.

23. Ohara H, Ebisawa I, Naruto H. Prophylaxis of acute viral
hepatitis by immune serum globulin.  Am J Trop Med Hyg
1997; 56: 76-79.

24. Hoffinagle JH. Acute Viral Hepatitis. In: Mandell GL,
Bennette JE, Dolin R, editors.  Mandrel, Douglas and
Bennett’s principles and practices of infectious disease.  4th
ed.  New York (USA): Churchill Livingstone 1995. p. 1001-
1017.

25. Fathalla SE.  Prevalence of hepatitis B, C, D viral  infections
among Filipinos working in Saudi Arabia. Proceedings of the
23rd International Congress of Internal Medicine; 1996 Feb
1-6; Manila (Philippines).  Hong Kong: Medimedia

26. Gardner M, Douglas G. Statistics with confidence.  London
(UK): MBJ Books; 1989. p. 28-33.

27. Forbes A, Williams R.  Changing epidemiology and clinical
aspects of HAV. In: Zukerman AJ, editor. British Medical
Bulletin: Viral hepatitis.  London (UK): Churchill
Livingstone; 1990. p. 303-318.

28. Mattoo TK, Mahmoud MA, Al-Sowailem AM. Acute renal
failure in non-fulminant hepatitis A infection. Ann Trop
Paediatric 1991; 11: 213-215.

29. Faustini A, Franco E, Saitto C, Cauletti M, Zaratti L, Papini
P et al. Hepatitis A, B, C and D in Italy of immigrations from
NE Africa. J Public Health Med 1994;16: 71-78.

30. Al Faleh FZ. Prevalence of hepatitis markers in patients with
sickle cell gene.  Annals of Saudi Medicine 1987; 7: 139-
142.



Hepatitis A Virus in Saudi Arabia ... Fathalla et al

       
     Saudi Medical Journal 2000; Vol. 21 (10)   949

31. Talukder MAS, Waller DK, Nixon P, Al-Admawy AMO.
Prevalence of antibody to HAV in a Saudi Arabian Hospital
population. J Infect Dis 1983; 148: 1167.

32. Ramia S. Antibody against hepatitis A in Saudi Arabians and
in expatriates from various parts of the world in Saudi
Arabia. J Infect 1986; 12: 153-155.

33. Al-Ghamdi A, Bales JD. Hepatitis A in Eastern Saudi
Arabia.  Saudi Medical Journal 1984; 5: 303-306.

34. Ashraf SJ, Arya SC, Parande CM, Kristensen E. Brief
Report: HAV among native and expatriates in Saudi Arabia.
J Med Virol 1986; 19: 151-153.

35. Shobokshi O, Serebour F, Abdul Rahim SM. The prevalence
and pattern of hepatitis A rival infection in the Western
region of Saudi Arabia.  Saudi Medical Journal 1986; 7: 402-
408.

36. Shobokshi O. The epidemiology of viral hepatitis in the
Western Region of Saudi Arabia [abstract]. Annals of Saudi
Medicine 1988; 8: 81.

37. Shabrawi M, Ghazzawi P, Farah S. Chronic active infection
with  B-Thalessemia minor: A case report. Annals of Saudi
Medicine 1989; 9: 122.

38. Al-Majed SA, Bakir TM, Al-Aska, Ayoola B. An outbreak
of acute HAV infection in rural Saudi Arabia. Trop
Gastroenterol 1990; 11: 202-205.

39. El-Hazmi MA. Hepatitis A antibodies: Prevalence in Saudi
Arabia.  J Trop Med Hyg 1989; 92: 427-430.

40. Vento S, Garofano T, Deperri G. Identification of HAV as a
trigger for autoimmune chronic active hepatitis type A in
susceptible individuals.  Lancet 1991; 337: 1183-1187.

41. Rahma SM, Chira P, Koff RS. Idiopathic autoimmune
chronic hepatitis trigerred by HAV. Am J Gastro 1994; 89:
106-108.

42. Eddleston A. Hepatitis A vaccine. In: Moxon ER editor.
Modern Vaccines.  London (UK): Edward Arnold; 1990. p.
75-83.


