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Abstract. The prevalence of hepatitis A virus (HAV) in a country largely reflects its standards of hygiene

and socioeconomic conditions. Countries which undergo socioeconomic development show major change
in HAV prevalence from high to low endemicity, and this is largely refected in patterns of age-related
seroprevalence. This paper presents age-related HAV seroprevalence patterns of SE Asian countries, and
highlights how these patterns have changed over recent decades. Singapore, Thailand and Malaysia have
experienced a decline in childhood and adolescent HAV seroprevalence, typical of countries which undergo
socioeconmic development. By contrast, India has remained a country of high endemicity, with almost
universal seroconversion in childhood. The Philippines and Vietnam show age-related seroprevalence
patterns typical of high to moderate endemicity, while Indonesia shows significant regional variationin HAV
seroprevalence.

Populations within countries which exhibit major improvements in endemicity and age related HAV
seroprevalence patterns are at risk of HAV epidemics, and a paradoxical increase in incidence tends to occur
as seroconversion shifts from children to adults. The residents of these countries, a significant number of
whom are at-risk, would benefit from a program of vaccination, as would non-infected individuals visiting

high-risk areas.

INTRODUCTION

The hepatitis A virus (HAV) is a major cause of
hepatitis throughout the world, causing significant
morbidity in many countries. HAV endemicity
varies from county to country, and within indi-
vidual countries. Although the Southeast Asian
region currently shows endemicity which ranges
from high to low, many countries in the region have
experienced dramatic changes in age-related HAV
seroprevalence over the past one or two decades as
a result of socioeconomic development.
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Countries undergoing socioeconomic develop-
ment generally experience improvements in public
health measures, such as the provision of clean
water and improved sanitary practices. These im-
provements lead to a reduction in childhood preva-
lence of HAV, and as the prevalence of anti-HAV
diminishes in children, adolescents and adults be-
come increasingly susceptible to HAV infection.

This article reviews the age-related seropreva-
lence of HAV in a number of SE Asian countries
which are categorized according to endemicity.
Changes which have occurred over recent decades
are identified, and a case is made for vaccination in
countries which experience significant morbidity
as a result of shifting seroprevalence patterns.
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WORLDWIDE OVERALL AND AGE-
RELATED SEROPREVALENCE

Worldwide, the prevalence of HAV varies with
geographical location and socioeconomic status.
Almost universal endemicity occurs in poor coun-
tries, compared with low endemicity - less than
30% seroprevalence - in developed countries
(Szmuness et al, 1977). Several authors have iden-
tified age-related seroprevalence patterns which
correlate with the socioeconomic status of a coun-
try (Szmuness et al, 1977; Shapiro and Margolis,
1993; Hadler, 1991; Gust and Feinstone, 1989).

¢ In poor countries with poor sanitary and hygi-
enic conditions, there is high endemicity, and every
child is infected by the age of 5-10 years.

e Developing countries, where sanitation and
hygiene are improved, are characterized by moder-
ate endemicity. Seroconversion occurs predomi-
nantly in adolescents or young adults, and most
adults have been infected.

¢ In developed countries, with good sanitation
and hygiene, seroprevalence increases steadily with
age, although the general adult population has low
seroprevalence.

¢ Differences in age-related seroprevalence
patterns may occur between geographically distinct
communities within individual countries.

Countries such as Ethiopia show high endemi-
city, with universal seroconversion in childhood,
whereas countries such as the USA and Singapore
(in the 1990s) show low endemicity, with high
seroprevalence only in older age groups (Fig 1).

CHANGING PATTERNS IN DEVELOPING
COUNTRIES

Age-related HAV seroprevalence patterns
change in poor countries as they undergo socioeco-
nomic development (Shapiro and Margolis, 1993;
Hadler, 1991; Gust and Feinstone, 1989; Forbes
and Williams, 1990). Over time, HAV seropre-
valence declines markedly in children, although a
substantial proportion of the adult population
remains seroconverted as a result of previous infec-
tion. The proportion of seroconverted adults gradu-
ally declines as uninfected children become adults,
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and the overall population seroprevalence declines.
In terms of age-related patterns, countries undergo-
ing development have curves which shift to the
right and downwards as fewer children, and eventu-
ally adults, have seroconverted (Fig 1).
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Fig 1-Age-related prevalence patterns in SE Asia, USA
and Ethiopia.

Paradoxically, the incidence of clinical disease
often increases in countries which undergo devel-
opment, as largely subclinical infection in children
is replaced with clinical infection in adolescents
and adults (Shapiro and Margolis, 1993). As acute
HAYV infection produces illness in adults which is
progressively more severe with age (Forbes and
Williams, 1990), vaccination may be an appropri-
ate strategy for developing countries to combat the
greater morbidity associated with infection during
adulthood.

Developing countries are also more susceptible
to epidemics (Shapiro and Margolis, 1993), as their
populations comprise a significant proportion of
uninfected individuals, as well as a large reservoir
of potentially contagious individuals living in com-
munities of variable standards of hygiene and sani-
tation. An example of this susceptibility was re-
cently seen in the Philippines when an outbreak of
acute viral hepatitis A in the University of Santo
Tomas failed to be controlled by conservative meas-
ures, and the institution had to be closed. Vaccina-
tion of at-risk populations in developing countries-
school children, students, factory workers and the
mentally handicapped (Poovorawan et al, 1994), as
well as travellers to these countries (Shapiro and
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Margolis, 1993) — would help prevent the occur-
rence of such epidemics.

SINGAPORE

In Singapore, age-related seroprevalence has
changed significantly since 1975. Childhood and
adolescent seroprevalence has declined markedly,
and the impact of this decline has been shown in the
adult and overall population, although older adults
retain a relatively high seroprevalence of antibo-
dies.

The seroprevalence of HAV has decreased from
60% of 10-19 year olds in 1975 to 5.7% in 10-14
yearolds in 1985 (Goh et al, 1987), and to less than
1% in 10-19 year olds in 1991 (Yap and Guan,
1993) (Fig 2).
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Fig 2-Age-related prevalence in Singapore by decade,
1975-1995.

A seroprevalence of 80% first occurred in the
20-29 year age group in 1975 compared with the 45-
54 year age group in 1985 (Goh et al, 1987), and the
51-60 year age group in 1991 (Fock et al, 1995).
Similar patterns for all levels of seroprevalence
have also been shown, although the change is mini-
mal in older adults, who have retained consistently
high seroprevalence.

Overall population seroprevalence of HAV has
declined from 31.8% in 1985 (Goh et al, 1987), to
21.4% in 1991 (Yap and Guan, 1993). The latter
study demonstrated a non-significant reduction
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over 4 years from 33.1% in 1987 t0 21.4% in 1991.

Clearly, the decline in the proportion of
seroconverted children and adolescents, together
with the increase in age at which specific seropre-
valences were shown, indicate that seroconversion
now occurs at an older age. The consistently high
seroprevalence in older adults indicates high
seroprevalence when these cohorts were younger.
These changes have occurred in parallel with the
continuing socioeconomic development in Singa-
pore, and the associated improved standards of
living and public health (Yap and Guan, 1993).

Age-related changes in seroprevalence correlate
with age-related incidence. Statistics for 1994
show that 65% of all cases of acute HAV occurred
in individuals aged 15-34 years, while only 10%
occurred in individuals under 15 years of age (Com-
municable Disease Surveillance in Singapore, 1994).
Clearly, greater seroconversion now occurs in late
teenage and early adult years, rather than in child-
hood.

Age-related seroprevalence and incidence pat-
terns in Singapore now reflect those of a developed
country with low endemicity.

THAILAND

Since the early 1970s there has been a marked
change in age-related seroprevalence in Thailand
which has paralleled socioeconomic development.

Two studies effectively chart the changes in
age-related HAV seroprevalence from the early
1970s to the mid-1990s (Poovorawan et al, 1993,
Innes et al, 1991). Direct comparisons between
similar populations sampled over consecutive dec-
ades have shown significant reductions in
seroprevalence in urban (Burke et al, 1981) and
rural (Echeverria ef al, 1983) primary school and
adolescent populations, and in young adult medical
students (Viranuvatti ez al, 1982).

Major findings include changes in Bangkok pri-
mary school children, who showed 50% seropre-
valence by 4 years of age in 1971-1972 (Echeverria
et al, 1983), compared with 10-12 years in 1988
(Innes et al, 1991). Rural Thai children showed
50% seroprevalence at age 7 years in 1980
(Echeverria et al, 1983) compared with 12-14 years
in 1989, and 18-20 years in 1992 (Poovorawan et al,
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1993). Medical students aged 20-21 years showed
73% seroprevalence in 1981 (Viranuvatti et al,
1982), compared with 30% in 1992 (Poovorawan
et al, 1993). The increase in age at which 50%
seroprevalence was first attained in rural populations
over the period 1980-1992 demonstrates a shift in
seroconversion to older children and adolescents
(Fig 3).

Age (years)

Echeverria Poovorawan Poovorawan
1980 1989 1992

Study (year)

Fig 3-Age of 50% prevalence in rural Thailand, 1980-
1992.

A significant reduction in seroprevalence was
shown over a 4-year period in a rural population of
children aged 6-11 years between 1985 and 1989,
suggesting that major changes in age-related
seroprevalence over a very short time frame are
possible (Innes et al, 1991).

The overall seroprevalence in adult populations
appears to have declined in Thailand since 1971.
While almost universal seroconversion in adults
was shown in 1971 and 1976 (Burke ef al, 1981),
and 90-100% seroprevalence in 1982 and 1983
(Echeverria et at, 1983), there was only 60-68%
seroprevalence in 1991 (Poovorawan ef al, 1991).

Clearly, age-related and overall seroprevalence
in the Thai population has changed from the 1970s’
to the early 1990s. A marked decline in seropreva-
lence in children through to young adults has been
shown, while the overall seroprevalence in adults
has declined from almost universal endemicity to
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levels of approximately 60%. Over the past 25
years, HAV seroprevalence in Thailand has changed
from high to moderate endemicity, which is typical
for a developing country.

MALAYSIA

Over the last decade, the Malaysian population
has seen changes in younger age groups, similar to
those shown in Singapore and Thailand. A marked
decrease in the seroprevalence of HAV has oc-
curred in the 0-10 year age group-from 39% in 1985
to 15% in 1993, and in the 11-20 year age group -
from 51% in 1985 to 29% in 1993 (Malik and
Baharin, 1994; Tan et al, 1986). Only in adults over
30 years of age was 50% or more of the population
seropositive in 1993, compared with 51% of the 11-
20 year age group in the 1985 study. The age-
related seroprevalence found in these studies clearly
demonstrates a shift towards seroconversion at a
later age (Fig 4).
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Fig 4-Age-related prevalence in Malaysia by decade,
1985-1993.

Although the adult 41-60 year old population
showed areduction in seroprevalence over this time
from approximately 96% to 88%, the consistently
high level suggests that the marked age-related
improvements shown in younger ages have yet to
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have an impact on older adult populations.

The age-related HAV seroprevalence has
changed from 1985 to 1993 in Malaysia, which now
has moderate endemicity. In line with the rapid
development of SE Asia, seroprevalence in chil-
dren and young adults has markedly decreased.

INDONESIA

In contrast to Singapore, Thailand and Malay-
sia, Indonesia shows marked regional variations of
age-related and overall seroprevalence which range
from high to moderate endemicity.

High endemicity was identified on the island of
Bali between the years of 1978 and 1981, with 93-
98% seroconversion in individuals aged 9-29 years,
and universal seroconversion in those aged 30 years
and over (Brown et al, 1985). However, a 1994
survey of Jakarta hospitals by Sulaiman and
Julitasari (personal communication) found a
seroprevalence of 48% at age 5 years, progressively
rising to a 97% or greater from age 50 years on-
wards - a pattern typical of moderate endemicity.

The differences shown by these age-related
seroprevalence patterns are likely to be attributed
to improvements over time, although it is noted the
populations are geographically and socioeconomi-
cally distinct.

Further regional variation in individuals under
20 years of age was identified in a 1981 study,
which found 49.4% seroconversion in a poor urban
population of Jakarta, 47.5% in a rural population
in Ujung Pandang region described as having poor
sanitation, and 63.2% in a sub-urban population in
Bandung region (Akbar et al, 1981). These
populations also showed increasing age-related
seroprevalence up to 20 years of age.

Over the period 1981-1994, a marked variation
in age-related seroprevalence has occurred in a
number of Indonesian populations. Most studies
have shown increasing seroprevalence with age,
and the patterns are indicative of high to moderate
endemicity. The overall seroprevalence varies
markedly from 40% to 98%, depending upon the
population and the region (Sulaiman, 1993;
Mulyanto, 1985; Sanjaya et al, 1990), further sup-
porting the notion of marked regional variation.

Vol 29 No.2 June 1998

Incidence studies also suggest that infection
accurs predominantly in individuals under 30 years
ofage, with few cases in adults over 30 years of age
(Noer et al, 1981).

The evidence clearly suggests that age-related
seroprevalence in Indonesia varies from high to
moderate endemicity, with marked variations be-
tween geographically distinct populations.

VIETNAM

Only one 1995 study reports the seroprevalence
of hepatitis A in Vietnam, and its findings suggest
that Vietnam is a country of high endemicity.

Katelaris ez al (1995) found 93% seroprevalence
in children aged between 2 and 12 years, living in
a rural commune approximately 100km from Ho
Chi Minh city.

An earlier study in 1981 found a high seropreva-
lence in Vietnamese refugees resettling in Denmark
(Skinhoj et al, 1981). Seroprevalence was approxi-
mately 50% at 5 years of age, 90% at 15 years, and
almost universal in the adult population.

These findings suggest that the Vietnamese popu-
lation shows an age-related seroprevalence typical
of countries with high endemicity, although further
studies are required to confirm this.

PHILIPPINES

The age-related and overall seroprevalence in
urban parts of the Philippines in the 1990s appears
to reflect that of moderate endemicity, although
there is little evidence identifying any change over
preceding decades.

A 1992-1993 study demonstrated an overall
seroprevalence of 62% in metropolitan Manila,
with age-related seroprevalence which increased
progressively with age. Less than 10% of children
aged under 5 years had seroconverted, compared
with 20% of children aged 5-10 years, and 42% of
those aged 11-15 years. Progresive increments
occurred in all sub-groups, and adults aged 40 years
and over showed seroprevalence consistently above
90% (Barzaga et al, 1996).
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An early 1980s study of rural populations dem-
onstrated almost universal endemicity in those aged
5 years or older (Veronica Chan, personal commu-
nication), while Philippine dentists demonstrated
86% HAV seroprevalence in 1986 (Lim et al, 1986),
and adult expatriate Philippine workers in Saudi
Arabia demonstrated 91-95% seroprevalence in
1986 (Ramia et al, 1986).

The absence of longitudinal studies assessing
similar populations prevents any comment on the
change in seroprevalence over time. The current
urban Philippine population is typical of a country
with moderate endemicity, while data from the
1980s suggest that seroprevalence in rural areas
was typical of high endemicity. These variations
suggest that regional variation may occur, although
further studies are clearly required to confirm ei-
ther regional variation or age-related change over
time.

INDIA

The prevalence of HAV in India is typical of a
country with high endemicity. Studies from 1982
onwards undertaken in different geographical re-
gions of India have shown near universal
seroconversion from a very young age.

A study from Pune, a city near Bombay, demon-
strated no significant change in age-related seropre-
valence from 1982 to 1992 (Arankalle et al, 1995).
In 1982, 73% of children over 1.5 years of age had
seroconverted, compared with 85% in 1992.
Seroprevalence to 95% and over was found in chil-
dren aged 6-10 years in both 1982 and 1992, and
near universal seroprevalence occurred in all age-
groups over 10 years of age.

Studies undertaken in other regions of India in
1990 demonstrated almost universal seroprevalence
in children over the age of 10 years (Wermer ef al,
1990), and 98.2% seroprevalence in those aged 3-
21 years (Graham et al, 1991).

India, therefore, has high HAV endemicity shown
by near universal infection at an early age. There is
no evidence that the age-related pattern has changed
in the last decade.

CONCLUSIONS

Age-related HAV seroprevalence has improved
over the last two decades in Singapore, Malaysia
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and Thailand, and each country has shown declin-
ing endemicity.

e The proportion of seroconverted children and
adolescents has decreased in line with socioeco-
nomic development of these countries.

¢ Insome cases, reduced childhood and adoles-
cent seroprevalence has made an inpact on young
and middle aged adult populations, and this trend is
expected to continue with time.

¢ Relatively high seroprevalence still occurs in
older adults, although this is expected to decline as
the current cohort is replaced by younger adults.

Indonesia, Vietnam, the Philippines and India
appear to show high to moderate endemicity, al-
though there appears to be significant regional vari-
ation in Indonesia. There is no clear indication that
age-related HAV seroprevalence has changed in
association with socioeconomic developement in
these countries, although further studies could iden-
tify such trends.

Populations that show age-related seroprevalence
changes in parallel with socioeconomic develop-
ment are atrisk of significant morbidity from active
disease.

e Acute HAV illness in these populations is
more likely to affect older individuals in whom the
illness is more severe.

¢ Epidemics of HAV are more likely because of
the significant number of individuals who are sus-
ceptible to infection, and variable conditions of
sanitation which are conducive to water and food
borne transmission.

¢ Individuals in high risk groups - school chil-
dren, factory workers, the mentally handicapped,
and travellers to surrounding countries of high
endemicity - are at risk of infection.

Vaccination could prove to be a public health
measure of considerable benefit for SE Asian coun-
tries experiencing improved age-related HAV
seroprevalence patterns in parallel with socioeco-
nomic development.
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