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Abstract: By 1992, hepatitis B vaccine had been included in the Expanded Program of Immunization
(EPI)onanation-wide scale in Thailand. With the results now available from Songkhla Province in the south
of Thailand, we are able to fully evaluate its impact on the prevalence of HBV infection and carrier rate. The
population studied comprised 180 randomly selected children aged between 2 months and 15 years who had
attended Hat Yai hospital due to any acute illness affecting neither the liver nor the immune system. Their
sera were examined for the hepatitis markers HBsAg, anti-HBs and anti-HBc, respectively, using a
commercially available test kit. We detected anti-HBs in 106 of the 180 children (58.9 %) with its prevalence
peaking within the age groups of 0-2 (94.4 %) and 3-5 years (75.6 %), respectively. Six children, five within
the age groups of 6-10 and 11-15 years showed anti-HBc, one of them was diagnosed as a chronic carrier;
the sixth one of the age group of 0-2 years most probably displayed passive maternal antibodies. The overall
HBYV carrier rate amounted to 0.55%. The hepatitis B mass vaccination program has proved highly efficient
in protecting newborns from infection and heralds the promise of eventually eradicating hepatitis B virus

in the not so far future.

INTRODUCTION

Hepatitis B virus (HBV) infection constitutes a
health problem on a worldwide scale, particularly
in Southeast Asia and Africa, causing a wide range
of liver diseases which frequently either turn chronic
or culminate in fatal outcomes. The global estimate
as to the number of HBV carriers lies between 400
and 500 million and over a million deaths are
attributed yearly to the consequences of HBV in-
fection (Moradpour and Wands, 1995; Anonymous,
1988).

Perinatal transfer of HBV from an asympto-
matic carrier mother to her fetus is considered
a major mode of transmission responsible for
35-40% of HBV infections encountered worldwide
annually (Maynard et al, 1988; Ghendon, 1987).
Women seropositive for hepatitis B surface antigen
(HBsAg) as well as precore antigen (HBeAg) harbor
high titers of HBV thereby increasing the risk of
infecting their children (Alter et al, 1976; Hindman
et al, 1976; Shikata et al, 1977) to such extent that
65-93 % of neonates born to these mothers become
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chronic HBV carriers within the first 12 months
(Beasley etal, 1977; Stevens et al, 1975; Beasley
et al, 1983; Wong et al, 1984; Xu et al, 1985;
Pongpipat et al, 1985; Lo et al, 1985). Especially in
Asia, even children of HBsAg positive mothers that
have not been infected during their first year con-
tinue to be at risk in that by the age of four years, 40
% born to HBeAg positive mothers and 75 % born
to HBsAg positive mothers exhibit symptoms char-
acteristic of HBV infection (Beasley and Hwang,
1983).

In order to reduce the frequency of hepatitis B
infections and to eventually eliminate the disease
altogether hepatitis B vaccine administered to
newborns on a global basis ought to be made im-
perative as the reservoir of chronic carriers respon-
sible for spreading HBV can thereby be diminished.
In recognition of this requirement it has been rec-
ommended by the World Health Organization that
all countries adopt such a preventive strategy by the
year 1997 (WHO, 1991).

Hence, hepatitis B vaccine ought to display high
as well as long-lasting protective efficacy in
newborns of mothers positive for HBsAg and
HBeAg if the ultimate aim of HBV eradication is to
be attained. In Thailand, the Ministry of Public
Health (MOPH) initiated the program for mass
administration of HB vaccine as a pilot project
conducted in 2 provinces, Chiang Mai and Chon
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Buri, in 1988. Hepatitis B vaccine to be delivered in
three doses, one each atbirth, 2 and 6 months of age,
respectively, was introduced as part of the ex-
panded program on immunization (EPI) and evalu-
ated over a four-year period (Chunsuttiwat et al,
1997). In 1991, MOPH extended the project to 10
additional provinces including Songkhla Province
in the south of Thailand, until in 1992 mass HB
vaccination had become part of the EPI on a nation-
wide scale. With the data as to its evaluation now
for the first time being comprehensive, we report
here the impact of the hepatitis B vaccination pro-
gram on the HBsAg and HBeAg carrier rate among
the population in Thailand’s south.

MATERIALS AND METHODS

Population study

The population examined comprised children
between the age of 2 months and 15 years all of
whom were residents of Songkhla Province and
attended the pediatric department at Hat Yai Hospi-
tal due to acute illness. The exclusion criteria were
chronic illness, compromised immune response or
history of medication with immunosuppressive
drugs, as well as lack of reliable history regarding
vaccination. Of the 354 children within the respec-
tive age group, 16 were excluded due to unreliable
history of vaccination. Out of the remaining 338,
180 were selected at random to be subjected to tests
for hepatitis B serological markers. Of those, 105
were male, 75 female, 120 were residents of Hat
Yai district, the additional 60 lived in the other
districts of Songkhla Province.

Songkhla Province is one of the southernmost
provinces of Thailand at a distance of approxi-
mately 950km from Bangkok, bordering on the
Gulf of Siam in the east and on Malaysia in the
south, with Hat Yai as its provincial capital. Eco-
nomically, the province almost entirely depends on
the income garnered from its vast rubber planta-
tions and from fishery and hence, the majority of its
population resides in rural areas.

After having obtained informed consent from
their parents as to the objective of the study, blood
samples were obtained, the sera separated and kept
at -20°C until further tested.
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Laboratory tests

The presence of HBsAg, anti-HBs and anti-
HBc, respectively, was determined by using a com-
mercially available ELISA kit (Human Gesellschaft
fiir Biochemica und Diagnostica, Wiesbaden, Ger-
many). The results were divided into positive and
negative according to the cut-off value provided by
the manufacturer’s instructions.

Data analysis

Upon analysis, the data were depicted as per
cent among the different age groups.

RESULTS

Of the 180 children subjected to the test, 129
(71.7 %) had completed the entire course of hepa-
titis B vaccination consisting of three doses, 18 (10
%) had notreceived all three doses, and 33 (18.3 %)
had altogether not been vaccinated. The details
pertaining to children born before and after HB
vaccine’s inclusion into the EPI are shown in
Table 1.

Of the 180 children tested, there was only one
case (0.5 %) at the age of 12 years that showed
evidence of persistent HBV infection with subse-
quent asymptomatic carriage in that the serum was
found positive for HBsAg. One hundred and six had
developed anti-HBs antibody, 5 showed evidence
of previous infection by the presence of anti-HBc
antibody, one at the age of 2 months harbored

Table 1

Coverage of hepatitis B vaccination before and
after its inclusion into EPI.

Hepatitis B Birth of children

vaccination

before EPI after EPI
No. % No. %

Complete course 31 47.7 98 852
Incomplete course 7 10.8 11 9.6
No vaccination 27 41.5 6 5.2

Total 65 100 115 100
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passive anti-HBc antibody received from the mother
and 4 had been infected but had developed anti-HBs
antibody thus clearing the virus. The prevalence of
serological markers for hepatitis B is shown in
Table 2 and Fig 1.
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Fig 1-Seroprevalence of hepatitis B markers in relation
to age groups.

1989). The remaining five children having con-
tracted the virus belonged to the age groups of 6-10
years (1) and 11-15 years (4), respectively. In other
words, it can be assumed that they were born before
hepatitis B vaccine had been included as an inte-
grated part of the EPIL. Four of those had developed
protective anti-HBs whereas one had become an
asymptomatic carrier still exhibiting HBsAg.

In total, anti-HBs amounted to 58.9 % among all
subjects tested with the highest value (94.4 %)
obtained with the age group of between 0-2 years,
which gradually declined over 75.6 % with the age
group of 3-5 years, then dropping sharply to 43.5 %
with the age group of 6-10 years until reaching its
minimum of 34.1 % with the age group of 11-15
years. Hence, the present data are comparable to
those having been reported after conclusion of the
pilot project (Chunsuttiwat et al, 1997) conducted
at Chon Buri and Chiang Mai provinces between
1988 to 1993. The results of that study showed the
protective efficacy at 83.07 %.

Table 2

Prevalence of serological markers for HBV among different age groups.

Age group No. HBsAg anti-HBs anti-HBc

(years) No.+ve (%) No.+ve (%) No.+ve (%)
0-2 36 0 ) 34 (94.4) 1 (2.8)
3.5 41 0 0 31 (75.6) 0 0)

6-10 62 0 0) 27 (43.5) 1 (1.6)
11-15 41 1 (2.4) 14 (34.1) 4 (9.8)
Total 180 1 (0.55) 106  (58.9) 6 (3.3)

DISCUSSION Again, as with anti-HBc, yet inversely related, a

The present data clearly demonstrate the protec-
tive efficacy of the hepatitis B vaccine mass immu-
nization program in that the carrier rate could be
reduced to 0.5 % among children of the age group
between 2 months and 15 years. Six children had
detectable anti-HBc antibody one of who was only
two months old and thus was still expressing anti-
HBc he had passively received from his mother.
This passive antibody remains detectable in babies
up to the age of 13 months (Poovorawan et al,
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clear dependence on the respective age group can
be detected indicating the presence of protective
anti-HBs to be much more prevalent among the age
groups of 0-2 and 3-5 years, respectively, that is,
after hepatitis B vaccine had become an integrated
part of the EPL.

After the results of the present study the final
set of data has been obtained in order to fully
evaluate the impact of hepatitis B vaccine adminis-
tered within the framework of a mass vaccination
program in Thailand. As previously reported, the
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vaccine has been shown to be safe, immunogenic
and highly efficient among the group of children
tested (Poovorawan et al, 1989).

With the exception of one child who became a
chronic carrier, all vaccinated children had pro-
duced high titers of anti-HBs, which they retained
after administration of the booster dose at month
12. Therefore, protection of these children might
well be extended for a period of several years. In
fact, as our group has established in a separate
study, after completion of three doses of hepatitis B
vaccine protection can be guaranteed for a period
exceeding 10 years without the necessity of an
additional booster dose (Poovorawan et al, 1997)

As regards the true impact of hepatitis B mass
vaccination, it probably for the first time offers the
opportunity to efficiently reduce the number of
infected newborns, thus the rate of chronic carriers
and on the long run, as has been reported from
Taiwan (Chang et al, 1997), the number of children,
as well as adults diagnosed with hepatocellular
carcinoma. Moreover, with the availability of hepa-
titis B vaccine and its inclusion in the EPI on a
nation-wide scale, hepatitis B virus might eventu-
ally be eradicated in Thailand, an area hyper-en-
demic for this agent and the fatal sequelae infection
which it draws in its wake.

ACKNOWLEDGEMENTS

We would like to thank Dr Kamol Veerapradist,
the director of Hat Yai Hospital for logistic support
and the staff of the Viral Hepatitis Research Unit,
Department of Pediatrics, Faculty of Medicine,
Chulalongkorn University and Hospital, Bangkok,
for their tireless effort in performing the laboratory
test. This work was supported by the Thailand
Research Fund, Senior Research Scholar. The ex-
pertise of Ms Petra Hirsch for preparing and re-
viewing the manuscript is acknowledged.

REFERENCES

Alter HJ, Seeff LB, Kaplan PM, et al. Type B hepatitis:
the infectivity of blood positive for e antigen and
DNA polymerase after accidental needlestick expo-
sure. N Engl J Med 1976; 295: 909-13.

Vol 29 No.3 September 1998

Anonymous. Progress in the control of viral hepatitis:
memorandum from a WHO meeting. Bull WHO
1988; 66:443.

Beasley RP, Hwang L-Y, Lee GC-Y, et al. Prevention of
perinatally transmitted hepatitis B virus infections
with hepatitis B immune globulin and hepatitis B
vaccine. Lancet 1983; 2:1099-102.

Beasley RP, Trepo C, Stevens CE, Szmuness W. The e
antigen and vertical transmission of hepatitis B sur-
face antigen. Am J Epidemiol 1977; 105: 94-8.

Beasley RP, Hwang L-Y. Postnatal infectivity of hepatitis
B surface antigen-carrier mothers. J Infect Dis 1983;
147: 185-90.

Chang M-H, Chen C-J, Lai M-S, ef al. Universal hepatitis
B vaccination in Taiwan and the incidence of
hepatocellular carcinoma in children. Vaccine Weekly
Rep 1997, 170: 2-6.

Chunsuttiwat S, Biggs BA, Maynard J, et al. Integration
of hepatitis B vaccination into the expanded pro-
gramme on immunization in Chon Buri and Chiang
Mai provinces, Thailand. Vaccine 1997; 15: 769-74.

Ghendon Y. Perinatal transmission of hepatitis B virus in
high incidence countries. J Virol Methods 1987; 17:
69-79.

Hindman SH, Gravelle CR, Murphy BL, Bradley DW,
Budge WR, Maynard JE. “e” antigen, Dane particles
and serum DNA polymerase activity in HBsAg car-
riers. Ann Intern Med 1976; 85: 458-60.

Lo K-J, Tsai Y-T, Lee S-D, et al. Inmunoprophylaxis of
infection with hepatitis B virus in infants born to
hepatitis B surface antigen-positive carrier mothers.
J Infect Dis 1985; 152: 817-22.

Maynard JE, Kane MA, Alter MJ, Hadler SC. Control of
hepatitis B by immunisation: global perspectives.
In: Zuckerman AJ, ed. Viral Hepatitis and Liver
Disease. Proceedings of the 1987 International Sym-
posium on Viral Hepatitis and Liver Disease. New
York: Alan R Liss, 1988: 967-9.

Moradpour D, Wands JR. Understanding hepatitis B in-
fection. N Engl J Med 1995;332:1092-3.

Pongpipat D, Suvatte V, Assateerawatts A. Perinatal
transmission of hepatitis B virus in Thailand. Asian
Pac J Allerg Immunol 1985, 3: 191-3.

Poovorawan Y, Sanpavat S, Pongpunlert W, Chumder-
mpadetsuk S, Sentrakul P, Safary A. Protective
efficacy of a recombinant DNA hepatitis B vaccine
in neonates of HBe antigen-positive mothers.
JAMA 1989; 261: 3278-81.

467



SOUTHEAST ASIAN J TroP MED PuBLIC HEALTH

Poovorawan Y, Sanpavat S, Chumdermpadetsuk S, Safary
A. Long term hepatitis B vaccine in infants born to
hepatitis B e antigen positive mothers. Arch Dis
Child 1997, 77: 47-51.

Shikata T, Karasawa T, Abe K, et al. Hepatitis B e antigen
and infectivity of hepatitis B virus. J Infect Dis
1977; 136: 571-6.

Stevens CE, Beasley RP, Tsui J, Lee WC. Vertical trans-
mission of hepatitis B antigen in Taiwan. N Engl J
Med 1975; 292: 771-4.

WHO Expanded Programme on Immunisation. Global
Advisory Group - PartI1. Wkly Epidemiol Rec 1991;
66: 9-12.

468

Wong VCW, Ip HMH, Reesink HW, et al. Prevention of
the HBsAg carrier state in newborn infants of moth-
ers who are chronic carriers of HBsAg and HBeAg
by administration of hepatitis-B vaccine and hepati-
tis-B immunoglobulin. Lancet 1984;2: 921-6.

Xu Z-Y, Liu C-B, Francis DP, et al. United States - China
Cooperative Study group on hepatitis B. Prevention
of perinatal acquisition of hepatitis B virus carriage
using vaccine: preliminary report of a randomised,
double-blind placebo-controlled and comparative
trial. Pediatrics 1985; 76: 713-8.

Vol 29 No.3 September 1998





