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Hepatitis A and hepatitis E are enteric transmitted viral diseases occurring in
epidemic and sporadic forms especially in developing countries. Previous studies in Turkey
showed that most residents are infected with HAV by the second decade of life. Since HEV
is generally transmitted by the same route as HAV we conducted a community-based
seroprevalence study for HAV and HEV infection in Ahatli area in Antalya, Turkey where
socioeconomic conditions are low. Anti-HAV total immunoglobulin was tested by using a
microparticle EIA (Axsym-Abbott Lab). Anti-HEV IgG was assayed by a micro ELISA
method (Genelabs-Singapore). Of the 338 sera tested, 112 (33.1%) were positive for anti-
HAV total antibody. Anti-HEV Ig G was detected in three (0.89%) of the serum samples.
Seropositivity rates of HAV in preschool and school children were 19.9% and 43.9%
respectively (p<0.001). No antibody to HEV was detected in preschool children, while the
prevalence of anti-HEV Ig G was 1.6% in children attending school. Our data showed that
seroprevalence of anti-HAV is high among children samples but HEV infection appears to

be relatively rare in pediatric age groups.
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Introduction

Hepatitis A virus (HAV) and hepatitis E virus (HEV) are the two major causes
of enteric transmitted viral hepatitis that occur as endemic and epidemic forms mainly
in developing countries [1, 2]. Although they both primarily spread through
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contaminated food and water, seroprevalence studies showed that the epidemiology of
the hepatitis they cause is quite different [2, 3, 4, 5]. The age specific incidence of HEV
infection peaks among young adults rather than young children [6, 7]. Secondary attack
rates have been reported low in household contacts with cases of hepatitis E, while the
rates of household transmission for hepatitis A proved to be high [8]. Previous studies
in Turkey showed that most of the residents are infected with HAV by the second
decade of life. In contrast, HEV is found to be more prevalent in adults by the
beginning of the third decade of life [9, 10].

HEV infection in pregnant women occurs with high mortality rates [11, 12].
Also, vertical transmission has been reported [13].

Here we report a community-based seroprevalence study for HAV and HEV
infections in children in Ahatli, which is a squatter area in Antalya, Turkey.

Materials and methods

Serum samples were obtained between July 1996 and May 1997 from 151
preschool children (1-5 years old) and from 187 school children (6-11 years old)
randomly selected in Ahatli, Antalya, Turkey. The population of area region is nearly
25 thousands and the population of Antalya city is 1,262,909 according to the 1996
census. All serum samples were stored at —20°C until tested. Anti-HAV total antibody
was detected by microparticle enzyme immunoassay (Axsym-Abbott Lab., Germany).
Anti-HEV Ig G was determined by micro ELISA method based on two recombinant
HEYV antigens (Genelabs, Singapore).

The Chi-Square and McNemar tests were used for statistical analysis.

Results

Of the 338 sera tested, 112 (33.1%) were positive for anti-HAV total antibody.
Anti-HEV Ig G was detected in three (0.89%) of the serum samples. The difference
was statistically significant (p<0.001). Age specific prevalence of anti-HAV total
antibody and anti-HEV IgG is shown in Table I. Seropositivity rates of HAV in
preschool and school children were 19.9% and 43.9%, respectively (p<0.001). No
antibody to HEV was detected in preschool children, while the prevalence of anti-HEV
IgG was 1.6% in children attending school.
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Tablel

Age specific seroprevalence of anti-HAV total antibody and anti-HEV 1gG

Age groups n Anti-HAV total Anti-HEV Ig G
antibody

+ (%) + (%)

Preschool children 151 30 (19.9)* 0 (0.00)

(1-5 years old)

School children
(6-11 years old) 187 82 (43.9)* 3 (1.60)
Total 338 112 (33.1)** 3 (0.89)**

* p<0.001 Chi-Square
**p<0.001 Mc Nemar

Discussion

The reasons for the distinct seroepidemiologic features of HAV and HEV in
areas where the two enteric hepatitis viruses are endemic are not completely
understood. Our study showed an obvious difference between HAV and HEV
seropositivity rates in pediatric age groups.

Similar low seroprevalence rates for HEV were reported in previous population-
based studies where the degree of HAV exposure was found to be considerably high in
pediatric ages [4, 5]. Thomas et al. detected anti-HEV in 2.3% of Turkish residents
younger than 26 years old, while seroprevalance was 6.2-8.5% in older age groups [9].
He pointed out that the independent predictors for HEV infection were older age, lower
level of education, HCV infection and living in warmer southern regions. No outbreak
of HEV infection has been reported in Turkey so far. Arrankalle et al. speculated that
this age specific antibody profile might be due to the increased exposure to HEV in
young adults through sexual contact, exposure to high risk environments through work
and travel or increased exposure by consuming high volumes of contaminated food and
water, rather than insufficient immunity in children [3].

It has been described that HEV occurs in two forms [14, 15]. Epidemic hepatitis
E is relatively uncommon, while the majority of the cases occur as endemic disease
[15]. HEV infection seems to be less common in children than in adults in countries
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where the disease is endemic, but children are still susceptible to infection with
prolonged viremia and HEV can be a frequent cause of epidemic and sporadic hepatitis
in pediatric population [16, 17, 18, 19]. Co-infection with HAV and HEV is a
possibility with serious complications such as acute liver failure [17, 18].

The low level of fecal secretion and less infectiousness of HEV virus may also
contribute to the relatively low level of transmission among children, which also
explains rare intrafamilial or person-to-person transmission [2, 8]. However, there are
some reports that anti-HEV IgG antibodies are short lived [1, 20]. Recently antibody to
HEV was identified in pigs, sheep, cattle and rodents and also isolation of HEV from
domestic and wild animals suggests animal reservoirs for this virus [21, 22, 23, 24, 25,
26]. The animal sources might explain the high seroprevalence rate in school children
and adults in contrast to preschool children in Turkey.

In conclusion, we showed a high seroprevalence rate for HAV in children in our
study area. In contrast, the majority of children lacks protective immunity to HEV in an
area where a potential for HEV outbreak exists. Future studies are needed to determine
the dynamics and other modes of transmission of HEV in pediatric age groups. Also,
the investigation of the genetic relationship between the virus infecting humans and the
virus infecting other animal species within the same geographic region surely will help
us to understand the natural history of HEV. Meanwhile, every effort should be made
to implement public health measures to control HAV and HEV infections as well as
other enteric transmitted diseases in developing countries.

References

—_

. Yang,G., Vyas,G.N.: Minireview: Immunodiagnosis of viral hepatitis A to E and non-A to E. Clin Diagn
Lab Immunol 3, 247-56 (1996)

2. Ticehurst,J.: Hepatitis E virus. In: Murray,P., Baron,E.J., Pfaller, M.A., Tenover,F.C., Yolken,R.H., eds:
Manual of Clinical Microbiology, sixth edition. Washington DC, ASM Press, 1995, pp. 1056-67.

3. Arankalle,V.A., Tsarev,S.A., Chadha,M.S. et al.: Age-specific prevalence of antibodies to hepatitis A
and E viruses in Pune, India, 1982 and 1992. J Infect Dis 171, 447-50 (1995)

4. Bernal,W., Smith,H.M., Williams,R.: A community prevalence study of antibodies to hepatitis A and E
in inner-city London. J Med Virol 49, 2304 (1996)

5. Montes,M.1., Agulla,B.A.: Prevalence of antibodies against hepatitis A, B, C and E viruses in the rural
child population in Northern Extremadura. An Esp Pediatr 45, 133—6 (1996)

6. Kane,M.A., Bradley,D.W., Shrestha,S.M. et al.: Epidemic non-A, non-B hepatitis in Nepal: recovery of a

possible etiologic agent and transmission studies to marmosets. JAMA 252, 3140-5 (1984)

Acta Microbiologica et Immunologica Hungarica 49, 2002



10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

ANTIBODIES TO HAV AND HEV 97

. Velazquez,O., Stetler,H.C., Avila,C., Ornelas,G.: Epidemic transmission of enterically transmitted non-

A, non-B hepatitis in Mexico, 1986-1987. JAMA 263, 3281-5 (1990)

. Aggarwal,R., Naik,S.R.: Hepatitis E: intrafamilial transmission versus waterborne spread. J Hepatol 21,

718-23 (1994)

. Thomas,D.L., Mahley,R.W., Badur,S., Palaoglu,K.E., Quinn,T.C.: Epidemiology of hepatitis E virus

infection in Turkey. Lancet 341, 1561-2 (1993)

Yenen,0.S., Aldeniz,S.C., Yiiksel,D., Altunay,H., Tiirkoglu,S., Badur,S.: Seroepidemiology of hepatitis
A and E in Istanbul, Turkey. In: Program and abstracts of the IX. Triennial International Symposium on
Viral Hepatitis and Liver Disease, Rome, Italy, 1996, 83.

Tsega,E., Hansson,B.G., Krawczynski, K. Nordenfelt,E.: Acute sporadic viral hepatitis in Ethiopia:
causes, risk factors, and effects on pregnancy. Clin Infect Dis 14, 961-5 (1992)

Krawczynski,K., Aggarwal,R., Kamili,S.: Hepatitis E. Infect Dis Clin North Am 14, 669-87 (2000)
Khuroo,M.S., Kamili,S., Jameel,S.: Vertical transmission of hepatitis E virus. Lancet 345 (8956), 1025—
6 (1995)

Karetnyi,Y.V., Favorov,M.O., Khudyakova,N.S. et al.: Serological evidence for hepatitis E virus
infection in Israel. ] Med Virol 45, 316-20 (1995)

Purcell,LR.H., Emerson,S.U.: Hepatitis E virus. In: Mandel,G.L., Bennet,J.E., Dolin,R. eds. Principles and
Practice of Infectious Diseases, Fifth edition. Philadelphia, Curchill Livingstone, 2000 pp. 1958-70.
Hyams,K.C., McCarthy,M.C., Kaur,M. et al.: Acute sporadic hepatitis E in children living in Cairo,
Egypt. J med Virol 37, 274-7 (1992)

Arora,N.K., Nanda,S K., Gulati,S. et al.: Acute viral hepatitis E, A and B singly and in combination in
acute liver failure in children in North India. J Med Virol 48, 215-21 (1996)

Malathi,S., Mohanavalli,B., Menon,T. et al.: Clinical and viral marker pattern of acute sporadic hepatitis
in children in Madras, South India. J Trop Pediatr 44, 275-8 (1998)

Arora,N.K., Panda,S.K., Nanda,S.K. et al.: Hepatitis E infection in children: study of an outbreak. J
Gastroenterol Hepatol 14, 572—7 (1999)

Favorov,M.O., Fields,H.A., Purdy,M.A. et al.: Serologic identification of hepatitis E virus infections in
epidemic and endemic settings. J Med Virol 36, 246-50 (1992)

Balaian,M.S., Usmanov,R.K., Zamyatina,D.I., Karas,F.R.: Brief report: experimental hepatitis E
infection in domestic pigs. J Med Virol 32, 58-9 (1990)

Usmanov,R.K., Balaian,M.S., Dzhumalieva,D.I. et al.: Experimental hepatitis E infection in piglets.
Vopr Virusol 36, 212-6 (1991)

Usmanov,R.K., Balaian,M.S., Dvoinikova,0.V. et al.: An experimental infection in lambs by the
hepatitis E virus. Vopr Virusol 39,165-8 (1994)

Maneerat,Y., Clayson,E.T., Myint,K.S., Young,G.D., Innis,B.L.: Experimental infection of the
laboratory rat with the hepatitis E virus. J Med Virol 48, 121-8 (1996)

Favorov,M.O., Kosoy,M.Y., Tsarev,S.A., Childs,J.E., Margolis,H.S.: Prevalence of antibody to hepatitis
E virus among rodents in the United States. J Infect Dis 181, 449-55 (2000)

Meng,X., Dea,S., Engle,R.E. et al.: Prevalence of antibodies to the Hepatitis E virus in pigs from
countries where hepatitis E is common or is rare in the human population. J Med Virol 59, 297-302
(1999)

Acta Microbiologica et Immunologica Hungarica 49, 2002



