
Hepatitis B seroprevalence in Thailand: 12 years after hepatitis

B vaccine integration into the national expanded programme

on immunization

Voranush Chongsrisawat1, Pornsak Yoocharoen2, Apiradee Theamboonlers1, Piyanit Tharmaphornpilas2,

Porpit Warinsathien2, Supakarn Sinlaparatsamee3, Siriraj Paupunwatana4, Kasemporn Chaiear5,

Sawan Khwanjaipanich6 and Yong Poovorawan1

1 Center of Excellence in Viral Hepatitis Research, Department of Pediatrics, Faculty of Medicine, Chulalongkorn University, Bangkok,
Thailand

2 Bureau of General Communicable Diseases, Department of Disease Control, Ministry of Public Health, Nonthaburi, Thailand
3 Maharat Nakhon Si Thammarat Hospital, Nakhon Si Thammarat, Thailand
4 Chiangrai Prachanucroh Hospital, Chiangrai, Thailand
5 Udon Thani Hospital, Udon Thani, Thailand
6 Chonburi Hospital, Chonburi, Thailand

Summary objectives To evaluate the impact of the universal hepatitis B (HB) vaccination programme on the

prevalence of hepatitis B surface antigen (HBsAg) carriers and immunity to HB virus infection among

children <18 years and to determine the HB seroprevalence in the Thai population.

methods We enrolled people in four provinces, including Chiangrai, Udon Thani, Chonburi and

Nakhon Si Thammarat to geographically represent populations in the North, Northeast, Center and

South of the country respectively. Serology for HBsAg, anti-hepatitis B surface (anti-HBs), and anti-

hepatitis B core (anti-HBc) was tested using ELISA commercial kits. In total, 6213 subjects aged

6 months to 60 years from the four provincial hospitals and two to three district hospitals of each

participating province participated.

results Overall HBsAg, anti-HBs, and anti-HBc seropositive rates amounted to 4%, 41.6% and

26.5% respectively. Of 2887 participants aged 6 months to 18 years, 2303 were born after (group I) and

584 prior to (group II) HB vaccine integration into the expanded programme on immunization of each

participating province. The HBsAg seropositive rate was 0.7% among group I children and 4.3% among

group II children. The prevalence rate of anti-HBc was 2.9% in group I and 15.8% in group II. In

children under 18 years, the HBsAg carrier rate was 0.98% among complete vaccinees and 1.36%

among participants without vaccination.

conclusions This finding supports the efficacy of universal HB immunization in reducing the pre-

valence of HB infection in Thailand which is a highly endemic country.
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Introduction

Hepatitis B virus (HBV) infection is hyperendemic in the

Western Pacific and South-east Asia. It is generally

assumed that 75–80% of the world’s estimated 350 million

hepatitis B (HB) carriers are living in these regions (Gust

1996). The majority of chronic HBV carriers in hyperen-

demic areas acquired their infection from hepatitis B

surface antigen (HBsAg) carrier mothers and in early

childhood. The World Health Assembly of WHO recom-

mended that HB vaccine be incorporated into routine

infant and childhood immunization programmes for

countries with HBV carrier rates above 8% by 1995 and

for all countries by 1997 (Kane 1995). The efficacy of

universal HB immunization has been shown globally, with

striking reductions of the prevalence of HBV carriage in

children (Al-Faleh et al. 1999; Viviani et al. 1999; Da Villa

2000; Harpaz et al. 2000; Zhao et al. 2000; Poovorawan

et al. 2001).

Thailand adopted the policy for HB immunization in

1988. The programme was extended to newborn infants of

10 additional provinces in 1990 and universal HB vaccin-

ation of newborns has been integrated into the national

expanded programme on immunization (EPI) since 1992.
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The immediate effect of immunization programmes can

initially be investigated by comparing the prevalence of

HBsAg carrier rate between vaccinated and unvaccinated

populations. The serological surveys are important evalu-

ation tools and indeed provide a means of predicting the

eventual effect of vaccination on HBV-related diseases.

More directly, the effectiveness of vaccination programmes

can be measured by studying their influence on HBV-

related morbidity and mortality rates.

The majority of previous epidemiological studies in

Thailand enrolled small-sized populations and did not

reflect the whole nation’s perspective. This study has been

carried out on the large scale population to evaluate the

impact of the universal HB vaccination programme on the

prevalence of HBsAg carriers and immunity to HBV

infection among children below the age of 18 years and to

compare these figures with those surveyed by our group in

1999 (Poovorawan et al. 2001). Furthermore this study

also aimed at revealing the seroepidemiological status of

HB in populations of four provinces representing four

geographically diverse areas of Thailand.

Methods

Participants

The subjects were randomly recruited from people in four

provinces, including Chiangrai, Udon Thani, Chonburi

and Nakhon Si Thammarat as the geographical repre-

sentation of populations in the North, North-east, Centre

and South of the country respectively (Figure 1). The

participants were normal children or patients with acute

illness who attended well baby clinic or outpatient clinic

of those four provincial hospitals and two to three district

hospitals of each participating province. The study

commenced in May 2004 and ended in October 2004.

The demographic data and history of HBV vaccination

were obtained from each participating subject using a

standard questionnaire. In order to be included into the

study, the subjects had to fulfil the following criteria:

general good health, no chronic illness, not subjected to

immunosuppressive therapy, no clinical signs or symp-

toms associated with either HIV infection or any immu-

nodeficiency diseases. The project was approved by the

Ministry of Public Health and the ethical committee of

the Faculty of Medicine, Chulalongkorn University. The

subjects or the parents of all participating children also

consented to the study.

Hepatitis B immunization

Hepatitis B vaccine has been integrated into EPI in

Chonburi since 1989 and in other provinces since 1992.

Three doses of vaccine are administered. Children are

vaccinated with HBV vaccine within 24 h after birth and at

the age of 1 or 2, and 6 months.

Laboratory methods

Sera were collected and kept at )70 �C until tested. Each

specimen was subjected to enzyme-linked immunosorbent

assay for detection of HBsAg, anti-HBs, and anti-HBc,

using commercially available ELISA assays and an auto-

mated ELISA reader (AxSYM; Abbott Laboratory, North

Chicago, IL) according to the manufacturer’s instructions.

Data analysis

Data were analysed by determining the percentages of HB

vaccine coverage and of each viral marker obtained before

and after HB vaccine integration into the EPI.

Data in comparison with the 1999 study

Data from this study were compared with those from the

hospital-based seroepidemiological survey during October

to November 1999 (Poovorawan et al. 2001). The survey

enrolled 2229 children between 6 months and 18 years of

age in five provinces of different geographical regions. The

inclusion criteria of the participants and laboratory meth-

ods were the same as this study.
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Figure 1 Map of Thailand showing the location of the provinces

studied.
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Results

In total, 6213 subjects aged between 6 months and

60 years from the four provincial hospitals of Chiangrai,

Udon Thani, Chonburi and Nakhon Si Thammarat and

two to three district hospitals of each participating

province were recruited into the study (age stratification

was statistically determined). There were 2887 children

between 6 months and 18 years old. Among this age

group, 2303 and 584 children were born after (group I)

and before (group II) HB vaccine had been integrated into

the EPI of each province.

Serological survey of HBV infection

The overall prevalence of HBsAg, anti-HBs and anti-HBc

is shown in Table 1. Among children between 6 months

and 18 years of age, the overall prevalence of positive

markers for HBsAg, anti-HBS and anti-HBc was 1.4%,

47.6% and 5.5% respectively. Seropositive HBV markers

in this study were compared with those surveyed in 1999

as shown in Table 2 (Poovorawan et al. 2001). Sero-

prevalence of HBV among children below the age of

18 years born before and after HB vaccine integration

into EPI is shown in Table 3.

Coverage of HBV immunization

Among 2887 children aged between 6 months and

18 years, 2151 (74.5%) had received HB vaccine, 147

(5.1%) had never received the vaccine and 589 (20.4%)

could not provide the information. Children in group I

displayed a higher rate of complete three-dose vaccination

than those in group II [1910 of 1962 (97.3%) vs. 241 of 336

(71.7%)]. HB immunization coverage rates in this study

were higher than those of 1999, as shown in Figure 2.

Among children with complete vaccination, the HBsAg

carrier rate was 21 of 2151 (0.98%) whereas in those

without vaccination, this carrier rate increased to two of

147 (1.36%). The seroprevalence rate of anti-HBs was

1098 of 2151 (51%) and 52 of 147 (35.4%) in complete

vaccinees and those without vaccination respectively.

Table 1 Seroprevalence of hepatitis B surface antigen (HBsAg), anti-HBs, and anti-HBc among study population

Age (years)

HBsAg Anti-HBs Anti-HBc Anti-HBs &anti-HBc

No. No. positive % No. No. positive % No. No. positive % No. No. positive %

<2 382 0 0 383 362 94.5 382 16 4.2 382 14 3.7
2–4 370 1 0.3 366 273 74.6 368 2 0.5 363 1 0.3

4–6 395 4 1 388 215 55.4 394 8 2.0 388 4 1

6–8 387 6 1.6 384 193 50.3 386 10 2.6 384 4 1

8–10 394 2 0.5 393 133 33.8 391 12 3.1 390 8 2.1
10–12 295 2 0.7 295 70 23.7 295 12 4.1 295 7 2.4

12–14 223 6 2.7 223 32 14.3 221 18 8.1 221 11 5

14–16 210 5 2.4 205 37 18.0 210 27 12.9 205 20 9.8
16–18 227 15 6.6 227 48 21.1 226 54 23.9 226 34 15

18–20 253 15 5.9 252 52 20.6 253 55 21.7 252 38 15.1

20–30 802 54 6.7 803 233 29.0 803 276 34.4 803 186 23.2

30–40 792 51 6.4 791 276 34.9 791 326 41.2 790 212 26.8
40–50 763 47 6.2 763 332 43.5 763 398 52.2 763 267 35

>50 715 38 5.3 714 317 44.4 714 427 59.8 713 271 38

Total 6208 246 4.0 6187 2573 41.6 6197 641 26.5 6175 1077 17.4

Table 2 Comparison of prevalence of

hepatitis B markers in children below the

age of 18 years
Prevalence

Year 1999 Year 2004

No. No. positive % No. No. positive %

HBsAg 2229 51 2.3 2883 41 1.4

Anti-HBs 2229 943 42.3 2864 1363 47.6

Anti-HBc 2229 265 11.9 2873 159 5.5
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Discussion

As effective vaccines against HB have become available in

1982, their widespread use in many areas of the world has

dramatically reduced the carrier rate of HBV and signifi-

cantly decreased the incidence of childhood hepatocellular

carcinoma (HCC) (Whittle et al. 1991; Chang et al. 1997;

Harpaz et al. 2000; McMahon et al. 2005). Allowing for

estimates that approximately 70% of HCC in developing

countries are attributable to HBV, universal vaccination

could prevent more than 500 000 cases per year in these

regions (Kao & Chen 2002). These facts clearly emphasize

the importance of a global perspective for the prevention of

chronic HBV infection.

Based on our two cross-sectional studies, the average

seroprevalence rate of HBsAg in children below the age of

18 years decreased from 2.3% in 1999 to 1.4% in 2004,

12 years after the introduction of the vaccine into the

national EPI with a similar drop in seroprevalence of anti-

HBc from 11.9% to 5.5%. The 4.2% children below the

age of 2 years seropositive for anti-HBc represented anti-

HBc passively transferred from mothers. Simultaneously,

declining trends in HBsAg prevalence have been observed

among adults in several regions of Thailand. This result

indicates that immunization of newborns does not only

protect vaccinated children but also decreases horizontal

transmission as children do not form a reservoir anymore

for virus transmission at school and at home to susceptible

adults. This finding supports the positive impact of

universal HB immunization on the prevalence of HBV

infection.

Based on this study, the coverage rate with the complete

three-dose course of HB vaccine after its integration into

the EPI amounted to 97.3% exceeding the 82.3% our

group arrived at after a study in 1999 (Poovorawan et al.

2001). Furthermore, the vaccine coverage rate in children

below the age of 18 years who had been born before EPI

was 71.7% which also surpassed 20.3% determined in

1999. This result might reflect the public awareness of

long-term sequelae of chronic HB infection and hence, a

readiness of adolescents and young adults to be vaccinated

on a voluntary basis. The drawback of this hospital-based

study was the results from this hospital-based study might

not truly represent the whole nation perspective, even we

tried to enrol participants from provinces of different

geographical locations of the country.

Our study revealed an anti-HBs seroprevalence rate of

51% in complete vaccinees below the age of 18 years. Anti-

HBs positivity in children mostly represent immunogenicity

of the vaccine whereas in adults they are markers of cleared

natural HBV infection since most of them had concurrent

anti-HBs and anti-HBc positivity. The anti-HBs titres

depend on the intensity of the initial response, and the decay

of antibodies is exponential, with the half-life increasing

with time. Clearly, protection against clinically manifest

disease outlasts the presence of detectable antibodies. In

nearly all studies, revaccination after 10–13 years produced

a response exceeding 95%. The basis of immunological

memory is evidently a complex interplay between memory

B cells, memory T cells, memory cytotoxic T lymphocytes

and antigen–antibody complexes (Wainwright et al. 1997;

Liao et al. 1999; Banatvala et al. 2000). Based on the

Table 3 Seroprevalence of hepatitis B surface antigen (HBsAg), anti-HBs and anti-HBc among children below the age of 18 years born

before and after hepatitis B vaccine integration into expanded programme on immunization (EPI)

Prevalence

Born before EPI Born after EPI

Year 2004 Year 1999 Year 2004 Year 1999

No. No. positive % No. No. positive % No. No. positive % No. No. positive %

HBsAg 584 25 4.3 1328 45 3.4 2299 16 0.7 901 6 0.7

Anti-HBs 581 107 18.4 1328 435 32.8 2283 1256 55.0 901 508 56.4
Anti-HBc 583 92 15.8 1328 208 15.7 2290 67 2.9 901 57 6.3

0 

20 

40 

60 

80 

100 

2004

1999

Born before EPI Born after EPI 

Percent 

71.7% 

20.3% 

82.3% 

97.3% 

H
ep

at
iti

s 
B

 v
ac

ci
ne

 c
ov

er
ag

e 
ra

te
 

Figure 2 Coverage of hepatitis B vaccine among children below

the age of 18 years born before and after its integration into the

expanded programme on immunization in 2004 and 1999 (Poo-
vorawan et al. 2001).
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currently available data, the Viral Hepatitis Prevention

Board suggests that there is no scientific evidence for giving

booster doses of HB vaccine to fully immunized individuals

(FitzSimons et al. 2005).

We found that among children with complete vaccin-

ation, the HBsAg carrier rate was 0.98%. Hypotheses

advanced to explain this finding included false-positive

HBsAg results, intrauterine infection, low viral replication

with or without integration of viral DNA into hepatocyte

genomes and surface gene mutation. However, recent

evidence suggests that HBV infection of foetuses via HBV

carrier mothers in utero appears to be negligible (Men

et al. 1996; Poovorawan et al. 1997). The emergence of

surface antigen mutants, with mutations mainly occurring

within the ‘a’ determinant which is located between amino

acids 121 and 149 of HBsAg, has been observed in some

vaccinees in several regions of the world (Carman et al.

1990; Fortuin et al. 1994; Hsu et al. 1997). A study in

Taiwan showed an increase in the prevalence of ‘a’

determinant mutants in children from 7.8% before to

23.1% 15 years after the introduction of universal vac-

cination against HB (Hsu et al. 2004). The prevalence of

the HBsAg mutants was also significantly higher among

those fully vaccinated than among those not vaccinated.

This finding suggests that vaccination might have increased

a selection pressure on the emergence of surface mutants in

relation to wild-type HBV. The mutants may remain

undetected by current diagnostic assays and potentially

cause breakthrough infections in a vaccinated population

(Fortuin et al. 1994) thus posing a possible threat to the

long term success of vaccination programmes. Although

mutant HB viruses currently have little public health

significance, regular monitoring is of importance to deter-

mine if, in due course, vaccination fails to prevent infection

by mutants. Should this occur, the necessity to revise

immunization policies might arise. Nevertheless, it has

been noted that these variants will not become dominant

over the wild-type for at least 50 years (Wilson et al.

1999). Therefore, HB vaccination strategies should pro-

ceed despite the emergence of these mutants.

Public-health measures to control HBV should include

preventing any susceptible person from virus infection,

which demand considerable input from society, the gov-

ernment and health professionals. Among those measures,

immunization and public education are the most essential

tools. Our study revealed that most adolescents and young

adults born before the introduction of EPI were susceptible

to HBV infection (seropositive rates of anti-HBs and anti-

HBc were approximately 20%). A further reduction of

HBV infection will require catch-up vaccination pro-

grammes directed at vaccinating adolescents and young

adults born before the introduction of EPI.

In conclusion, universal HB immunization has success-

fully prevented perinatal HBV transmission. The HBV

infection (positive anti-HBc) and carrier (positive HBsAg)

rates in Thai children have significantly decreased 12 years

after the vaccination programme had been launched. The

HB immunization programme should proceed to eradicate

HBV infection. Further studies to evaluate the long-term

benefits of HB vaccination (reduction in prevalence of

severe chronic liver disease and HCC associated with HBV

infection) in Thailand are required.
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Séroprévalence de l’hépatite B en Thaı̈lande 12 ans après l’intégration de la vaccination contre l’hépatite B dans le programme national élargi

d’immunisation

objectifs Evaluer l’impact du programme de vaccination contre l’Hépatite B (HB) sur la prévalence de porteurs de l’Ag HBs et sur l’immunité contre

l’infection par le VHB parmi les enfants de moins de 18 ans ainsi que sur la séroprévalence de l’HB parmi la population Thaı̈landaise.

méthodes Nous avons inclus des personnes de 4 provinces, Chiangrai, Udon Thani, Chonburi et Nakhon Si Thammarat afin de représenter

géographiquement respectivement les populations du Nord, Nord Est, Centre et du Sud du pays. Les sérologies pour l’Ag HBs, les anti-HBs et anti HBc

ont été réalisées avec les kits ELISA commercialisés. Au total, 6213 sujets âgés de 6 mois à 60 ans ont été inclus. Ils provenaient de 4 hôpitaux de

province et, pour chaque province sélectionnée, de 2 à 3 hôpitaux de districts.

résultats Les taux de séropositivité pour l’Ag HBs, les anti-HBs et anti-HBc étaient respectivement de 4%, 41.6% et 26.5%. Parmi 2887 participants

âgés de 6 mois à 18 ans, 2303 étaient nés après l’intégration de la vaccination contre l’hépatite B dans le programme élargie d’immunisation dans chaque

province participante (groupe I) et 584 avant (groupe II). Le taux de séropositivité pour l’Ag HBs était de 0.7% parmi les enfants du groupe I et de 4.3%

parmi les enfants du groupe II. Le taux de prévalence des anti-HBc était de 2.9% dans le groupe I et de 15.8% dans le groupe II. Parmi les enfants de

moins de 18 ans, le taux de portage de l’Ag HBs était de 0.98% parmi ceux qui avaient reçu la vaccination complète et de 1.36% parmi ceux qui

n’avaient pas été vaccinés.

conclusions Ces résultats sont en faveur de l’efficacité de la vaccination contre l’HB en réduisant la prévalence de l’infection par l’HB en Thaı̈lande,

pays de haute endémicité.

mots clefs séroprévalence, infection par le virus de l’hépatite B, vaccin contre l’hépatite B, Thaı̈lande
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Seroprevalencia de Hepatitis B en Tailandia 12 años después de la inclusión de la vacuna de la hepatitis B en el programa nacional extendido de

inmunización

objetivos Evaluar el impacto del programa de vacunación universal de HB y la prevalencia de portadores de HBsAg y de inmunidad a la infección por

VHB entre niños menores de 18 años, ası́ como la seroprevalencia de HB en la población tailandesa.

métodos Enrolamos personas en 4 provincias, incluyendo Chiangrai, Udon Thani, Chonburi, y Nakhon Si Thammarat para representar geográfi-

camente poblaciones en el norte, noreste, centro y sur del paı́s respectivamente. Se utilizaron kits comerciales ELISA para probar la serologı́a de HBsAg,

anti-HBs, y anti-HBc. En total, participaron 6213 sujetos con edades comprendidas entre los 6 meses y los 60 años de 4 hospitales provinciales y 2–3

hospitales districtales de cada provincia participante.

resultados Las tasas totales de seropositividad para HBsAg, anti-HBs, y anti-HBc alcanzaron el 4%, 41.6%, y 26.5%, respectivamente. De 2887

participantes entre 6 meses y 18 años de edad, 2303 nacieron después (grupo I) y 584 antes (grupo II) de la inclusión de la vacunación contra la HB en el

programa expandido de inmunización para cada provincia participante. La tasa de seropositividad para HBsAg fue de 0.7% entre los niños del grupo I y

4.3% para los niños del grupo II. La tasa de prevalencia de anti-HBc fue 2.9% en el grupo I y 15:8% en el grupo II. En niños menores de 18 años, la tasa

de portadores del HBsAg fue 0.98% entre los completamente vacunados y 1.36% entre los participantes no vacunados.

conclusiones Este hallazgo apoya la eficacia de la inmunización universal contra la HB en reducir la prevalencia de infección por HB en Tailandia,

que es un paı́s altamente endémico.

palabras clave seroprevalencia, infección por virus de hepatitis B, vacuna de hepatitis B, Tailandia
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