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While many infections predominantly affect younger
adults, others occur more commonly among middle-
aged and older adults. Inadequate immunization
against these infections results in substantial and
unnecessary costs, both in terms of hospitalization
and treatment, and in lost income (Fedson, 1994).

A range of factors contribute to low immuni-
zation levels among adults. (Fedson, 1994; Marth,
1997; Zimmerman and Clover, 1995; Gardner et
al, 1996). Many adults are not aware of the need
for immunization, others are concerned about po-
tential side-effects, while the cost of vaccination
and access to vaccines and vaccine delivery ser-
vices may be a barrier for some. Health care pro-
viders may miss opportunities to offer vaccina-
tion, and overlook indications based on lifestyle
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INTRODUCTION

Immunization policies in Southeast Asia have
been primarily directed towards vaccinating infants
and children. With the focus on childhood immu-
nization, the importance of adult immunization has
been overlooked, making it a neglected and un-
der-publicised issue in this region. A substantial
proportion of vaccine-preventable morbidity and
mortality occurs among adults worldwide (Fedson,
1994; Marth, 1997; Bouvet and Micoud, 1997).
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or occupational exposures. While pediatricians
routinely consider the vaccination status of their
patients, many physicians treating adult patients
do not. However, specialist physicians may have
heightened opportunities to identify indications for
immunization; for instance, practitioners special-
izing in the treatment of geriatric patients are more
likely to consider the need for vaccination against
influenza and pneumococcal infections than phy-
sicians treating younger patients.

Adult immunization could do much to reduce
morbidity and mortality associated with vaccine-
preventable infections. Catch-up immunization against
the Expanded Program on Immunization (EPI)
diseases is important to protect adults who were
not vaccinated as children, while others may re-
quire boosters to provide ongoing immunity as they
age (Zimmerman and Clover, 1995; Hewlett, 1992;
Keitel and Edwards, 1993; Laforce, 1993). Those
at increased risk of infection, such as individuals
prone to occupational or travel-related exposure,
may be additional candidates for immunization,
while older adults may benefit from immunization
against infections primarily affecting the elderly
(Zimmerman and Clover, 1995).

This paper presents an overview of several
vaccine-preventable infections which occur in adults,
and highlights the importance of immunization to
provide protection against unnecessary illness and
death. Additional vaccine-preventable infections that
relate specifically to travellers and not to the gen-
eral adult population, such as Japanese encephali-
tis and yellow fever, have not been included.

Diphtheria

In the late 1970s, the introduction of diph-
theria into the EPI in Southeast Asian countries
brought about a marked decrease in the incidence
of this disease. However, high childhood vaccina-
tion has led to a decrease in circulation of the
causative organism, Corynebacterium diphtheriae.
As a consequence, adults who were not vaccinated
against diphtheria as children have limited oppor-
tunities to acquire natural immunity and therefore
remain susceptible to infection. Those who were
vaccinated as children experience waning immu-
nity, becoming susceptible to infection over time.
This phenomenon has led to a major shift in the
age-distribution of the disease in all countries where
a high vaccine coverage has been attained. In the
USA, for example, the proportion of cases among
adults rose from 18% in 1958 to more than 80%
in 1977 (Galazka and Robertson, 1995). Serologic

studies suggest that 20-60% of American adults
older than 20 years are susceptible to infection
(Pinner, 1996), while in France, an antibody sur-
vey of over 1,000 adults found just under half to
be protected against diphtheria, with a lower level
of protection among women and people over 65
years of age (Bouvet and Micoud, 1997).

Recent outbreaks in Europe and Asia have
indicated the potential for the re-emergence of diph-
theria if appropriate protective measures are not
taken. In the former Soviet Union, reported cases
increased from 839 in 1989 to approximately 48,000
in 1994 (Pinner, 1996). In Jordan, Sudan, Algeria
and China, outbreaks have occurred despite the
fact that vaccination coverage has been high for a
number of years (Galazka and Robertson, 1995).
The impact of immunization is evident in the age
distribution of cases in these outbreaks, with many
more adolescents and adults affected than in pre-
vaccine years.

In the Southeast Asian region, vaccine cov-
erage is generally high and the incidence of diph-
theria is low. However, outbreaks in the region
have occurred. In Thailand, despite a DTP-3 cov-
erage rate of 90%, small outbreaks of diphtheria
have been reported in several provinces in recent
years. In 1994, a cluster of 18 cases were reported
in the Saraburi Province, where no cases had been
reported in the previous year (Centers for Disease
Control, 1996). In 1996, diphtheria was reported
in 7 provinces, the total number of cases reaching
53, up from only 19 cases in the previous year
(Department of Communicable Disease Control,
1996). Such outbreaks indicate that, despite infant
vaccination, a proportion of the population remain
susceptible to infection. Further evidence of adults’
susceptibility to diphtheria has arisen from
seroprevalence studies in the region. A survey in
the Phrae Province of Thailand found an overall
seroprevalence of 80% among people 0-59 years
of age, with the lowest levels among those aged
50-59 years (Udom, 1996). Serological studies in
India have also demonstrated declining seroprotection;
in one such study, 53% of adults 21-30 years of
age and 83% of those over 30 years of age were
found to have antibodies below the protective level
(Nivsarkar et al, 1994).

Declining seroprevalence among adults, evi-
dence for a recent shift in the age-distribution of
cases, and the potential for outbreaks among sus-
ceptible populations provide support for the im-
munization of adults against diphtheria. Only
a fraction of the childhood dose of diphtheria
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vaccine is required for adults, and it is preferable
that the diphtheria-tetanus booster (Td) be used
rather than the monovalent diphtheria vaccine, so
that immunity against both infections is boosted
at the same time.

Tetanus

In Southeast Asia, the success of childhood
immunization programs has led to a marked de-
cline in the incidence of tetanus. However, this
infection continues to occur in adults who are under-
immunized or unimmunized, and in neonates born
to unimmunized mothers.

Neonatal tetanus

Despite a dramatic decline in the incidence
of neonatal tetanus (NT) since the early 1980s, a
considerable number of cases continue to occur in
some Southeast Asian countries, largely as a re-
sult of incomplete vaccination coverage (Gasse,
1995). In the Philippines, a recent case-control study
revealed inadequate tetanus toxoid (TT) vaccina-
tion coverage among mothers, with lack of infor-
mation about the vaccine and low availability
given as the primary reasons for non-immuniza-
tion (Baltazar and Sarol, 1994). Results of the study
indicated that infants born to mothers who have
received less than two doses of TT are 15 times
more likely to develop neonatal tetanus than
those born to fully vaccinated mothers. In Indone-
sia, interviews with health workers and birth at-
tendants revealed a low awareness of the impor-
tance of TT immunization of pregnant women (de
Haas et al, 1994). Similarly, a Thai survey found
evidence of incomplete vaccination coverage in
those provinces with the highest incidence of NT
(Chongsuvivatwong et al, 1993). In India, a re-
cent evaluation in Rajasthan revealed only 46-57%
of mothers to be fully immunized with TT (Singh
et al, 1996) while a study in a rural area identified
maternal immunization as the single most effec-
tive intervention for the prevention of NT, finding
two doses of TT to be associated with an 88%
reduction in risk (Gupta and Keyl, 1998).

Adult tetanus

Aside from NT, the incidence of tetanus
among adults is far higher than among children.
While high DTP coverage ensures that most chil-
dren are protected, immunity against tetanus wanes
over time, leaving older adults susceptible to in-
fection. Particularly vulnerable are elderly persons,
who not only lack immunity but are liable to ac-

cidents and injuries (Dey and Chaudhury, 1997).
In the USA and Europe, tetanus has become a
geriatric disease, with the majority of cases occur-
ring in persons aged 60 years or older, particu-
larly women (Laforce, 1993; Bouvet and Micoud,
1997).

Several surveys in a number of countries, in-
cluding the USA (Laforce, 1993) and Germany
(Doller, 1993) have indicated that at least half of
adults aged 65 years and over have tetanus anti-
body levels below that considered to be protec-
tive. Susceptibility among adults has also been
demonstrated in Southeast Asia. A 1993 serologi-
cal study in Singapore found that antibody preva-
lence declined with age, falling from 99% among
children aged 5-9 years, to 79% in those aged 30-
39 years, and only 50% in those aged 40 and above
(The Committee on Epidemic Diseases, 1995a).
In a serological study among young adults in Delhi,
India, only 76% of those surveyed had protective
antibodies to tetanus (Ichhpujani et al, 1993).

To address the problem of waning immunity
in adults, booster vaccinations (preferably with the
Td vaccine) are advisable for all adults on a ten-
yearly basis, as recommended in the USA, Europe
and other industrialized countries. In addition,
tetanus toxoid vaccination is clearly indicated for
all seronegative pregnant women, to protect both
mother and infant from tetanus infection.

Pertussis

Despite a substantial decline in incidence
since the inclusion of pertussis in the EPI, the
World Health Organization (WHO) estimates that
more than half a million deaths continue to result
from pertussis each year. Recently, attention has
been drawn to the increasing incidence of pertus-
sis among adolescents and adults (Keitel and
Edwards, 1995). In the USA, for example, the
proportion of cases of pertussis in people over 10
years of age rose from 15% in 1977-1979 to 27%
in 1992-1993 (Centers for Disease Control, 1995).

The increased recognition of post-childhood
pertussis is attributable in part to the more wide-
spread availability of appropriate microbiological
testing. However, the true incidence of pertussis
among adults is likely to be greatly underestimated,
as cough in adults is under-reported, and the non-
specific nature of pertussis symptoms in adults
leads to difficulty in diagnosis (Hewlett, 1992;
Keitel and Edwards, 1995; Cherry, 1998; Edwards,
1993). Several studies investigating the incidence
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of pertussis in adults have found that between
12-32% of those presenting with prolonged cough
have clinical pertussis, independent of childhood
vaccination status (Cherry, 1998). Moreover, adults
and adolescents are thought to be an important
reservoir of infection for infants and children, in-
cluding newborn babies unable to benefit from either
passively acquired antibodies or scheduled immu-
nization (Rothstein et al, 1993).

There is a lack of epidemiological data on
pertussis in Southeast Asian countries. Although
the current incidence of pertussis in the region is
low relative to pre-vaccine years, it is likely that
– as elsewhere – the true incidence among adoles-
cents and adults is much higher than reported,
and that individuals in these age groups are an
important source of infection for infants and chil-
dren. A 1993 serological survey of 0-40 year old
people in Singapore found an overall pertussis
antibody prevalence of 70%, with the lowest preva-
lence (50%) among adolescents in the 15-19 year
age group (Ministry of the Environment, 1995).

It is well known that immunity against per-
tussis wanes over time, and that neither natural
infection nor immunization can provide life-long
immunity. Available evidence suggests that indi-
viduals fully immunized as children become sus-
ceptible to infection within 10 to 12 years (Keitel
and Edwards, 1995). Numerous documented out-
breaks have confirmed that outbreaks can occur
within highly immunized populations, and that the
likelihood of developing clinical pertussis increases
with the number of years since immunization
(Keitel and Edwards, 1995). Boosters may there-
fore be necessary to counter waning immunity in
adulthood, providing the additional benefit of pro-
tecting unimmunized infants who might otherwise
be infected by carrier adults. The availability of
immunogenic acellular pertussis vaccines – devel-
oped in response to concerns about the reactogeni-
city of whole-cell pertussis vaccines – is likely to
play an important role in future adult immuniza-
tion against this infection.

Hepatitis B

Hepatitis B virus (HBV) is widespread through-
out the developing world, where it is a serious
public health concern due to both acute and chronic
disease. It is estimated that approximately 2 bil-
lion people have been infected with the virus world-
wide, of which approximately 350 million are chronic
carriers, at risk of long-term sequelae and prema-
ture death (Kane et al, 1993). In countries with a

low rate of infection, HBV is transmitted prima-
rily through sexual contact, injecting-drug use,
occupational exposure, or regular household con-
tact with a chronically infected person (American
Academy of Pediatrics, 1997). By contrast, HBV
infection in highly endemic countries is regarded
as primarily resulting from vertical or perinatal
transmission.

In Southeast Asia, carrier rates as high as 15-
20% in the 1980s prompted the introduction of mass
immunization programs in many countries, including
Taiwan (Hou et al, 1993), Thailand (Chunsuttiwat,
1996), Malaysia (Department of Health, 1995), and
Singapore (Goh, 1996), resulting in a marked re-
duction in HBV incidence and carriage rates. In
addition, studies in Taiwan have demonstrated a
reduction in both the incidence and number of deaths
from primary hepatocellular carcinoma in children
(Chan et al, 1997).

Despite the success of mass immunization
programs, a substantial proportion of the adult
population remains susceptible to HBV infection.
For example, although universal immunization of
infants was introduced in Taiwan in 1986, it is
estimated that approximately 20% of adults remain
susceptible to infection (Hou et al, 1993). Recent
epidemiological data from Taiwan indicate that
heterosexual contact has become the predominant
mode of HBV transmission among adults living in
endemic regions (Hou et al, 1993). These findings
provide strong support for extending the mass HBV
vaccination program to susceptible adults, not only
to reduce the risk of perinatal transmission to their
children, but to reduce the risk of transmission
between adults. Further incentive for vaccination
of non-immune adults arises from evidence that
overt clinical disease and mortality from acute
fulminant hepatitis is far more likely to occur in
adults than in children (Hollinger, 1996).

Hepatitis B vaccine has been shown to be
highly immunogenic in young adults when admin-
istered in various three-dose schedules, although
antibody responses are diminished among older
adults (Gardner and Schaffer, 1993). While use of
the vaccine in all seronegative adults is desirable
due to the prevalence of sexually transmitted in-
fections, it is particularly important that adults at
particularly high-risk of exposure, such as health
care workers and people travelling to regions of
higher endemicity, receive HBV immunization.
Members of these groups are likely to also be at
risk of hepatitis A infection, and may therefore
be candidates for the combined hepatitis A and B
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vaccine which offers a convenient alternative to
the monovalent vaccines (Bak and Ruff, 1998).

Varicella

While varicella zoster virus (VZV) is gener-
ally regarded as little more than a nuisance infec-
tion in children, the clinical presentation is en-
tirely different in adults who are at increased risk
of pulmonary and central nervous system compli-
cations (Gardner et al, 1996; Pugh et al, 1998).
Advancing age is a particularly important risk factor
for severe infection, pneumonia and death (Preblud,
1981). In the US, it has been estimated that the
risk of death associated with VZV infection in-
creases from 2.7 per 100,000 among persons 15 to
19 years of age, to 25.2 per 100,000 among per-
sons 30 to 49 years of age (Ventura, 1997). Preg-
nancy and immunocompromized states are associ-
ated with increased severity of illness (Gardner et
al, 1996), while intrauterine infection may result
in stillbirth or congenital varicella syndrome,
characterized by eye defects, limb hypoplasia, skin
lesions, and neurological abnormalities (Katz et
al, 1995).

Although VZV is an extremely common in-
fection worldwide, its epidemiology is markedly
different in tropical and temperate climates. While
in temperate countries, the vast majority of the
population have seroconverted by adolescence
(Wharton, 1996; Fairley and Miller, 1996) in tropical
countries, seroconversion generally occurs in late
adolescence and adulthood (Garnett et al, 1993).
Several seroprevalence studies in Southeast Asia
have indicated that a significant proportion of the
population remain susceptible to VZV infection
well into adulthood. In Singapore, serological sur-
veys have revealed that only 41% of those aged
15-24 years have protective antibodies to VZV,
while >90% seroprevalence is not reached until
the age of 35 years and over (Ooi et al, 1992).
Similar results have been obtained in Malaysia (Malik
and Baharin, 1995), the Philippines (Barzaga et
al, 1994) and Thailand (Migasena et al, 1997).
Incidence data reflect low seroprevalence among
adolescents and adults in the region (Ooi et al,
1992; Balraj and John, 1994).

In the US and the UK, concern has been ex-
pressed that the incidence of varicella among adults
is increasing, and that hospitalization rates for adult
varicella are substantially higher than a decade ago
(Streuwing et al, 1993; Choo et al, 1995; Miller et
al, 1993). It has been suggested that this may be
a result of increasing numbers of immigrants from

tropical countries (especially Southeast Asia) where
fewer adults have immunity to VZV (Ross and
Lantos, 1995). Adults of Southeast Asian origin
comprise most of the adult varicella cases in the
United Arab Emirates, where an increase in the
incidence of varicella and frequency of hospital-
ized cases has led to a call for all new immigrants
who are seronegative to be offered the varicella
vaccine (Pugh et al, 1998).

The Oka strain varicella vaccine, developed
over 20 years ago, has proven to be well tolerated
and effective in preventing VZV infection in ado-
lescents and adults, with a seroconversion rate of
99% after two doses (Gardner et al, 1996). As an
additional benefit, preliminary evidence suggests
that the vaccine may reduce the likelihood of the
development of herpes zoster in later life (Hardy
et al, 1991).

The susceptibility to VZV of many adults in
Southeast Asia due to late seroconversion, together
with the heightened risk of complications, hospi-
talization and death, provide strong support for
the vaccination of seronegative adults. Ideally, all
adults and adolescents who did not have chickenpox
as children should receive the vaccine, as should
all health care workers, who are at increased risk
of VZV infection through occupational exposure.

Hepatitis A

In many Asian countries, the incidence of
hepatitis A among adults is increasing in parallel
with socioeconomic development (Shapiro and
Margolis, 1993), as occurred earlier in European
and other industrialized nations (Bouvet and Micoud,
1997). As the sanitation of countries improves, a
shift tends to occur from high to low endemicity
and this is reflected in changing age-related
seroprevalence patterns. For example, in Singapore,
age-related seroprevalence has changed significantly
since the mid 1970s. While in 1975, a hepatitis A
virus (HAV) seroprevalence of 80% first occurred
in the 20-29 year age group, this shifted to the 45-
54 year age group in 1985 (Goh et al, 1987), then
to the 51-60 year age group in 1991 (Yap and
Guan, 1993). These changes correlate with
age-related incidence; In 1994, 65% of all acute
hepatitis A cases occurred among adolescents and
adults 15-34 years of age, while only 10% oc-
curred in children under 15 years of age (Ministry
of the Envionment, 1994). Malaysia (Malik and
Baharin, 1993) and Thailand (Poovorawan et al,
1993) have also shown declining endemicity in
recent years.
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In contrast to HAV infection in children,
acute infection in adults is often clinical, tending
to become progressively more severe with age
(Shapiro and Margolis, 1993). As a result, the in-
cidence of clinical disease is often seen to increase
in countries undergoing socioeconomic develop-
ment. The shift in age-related seroprevalence of
HAV, together with the susceptibility of many non-
immune adults to clinical disease, provide support
for adult immunization against this infection.

Hepatitis A vaccine has been shown to be
highly immunogenic in adults, with an exceptional
safety profile (Gardner et al, 1996). While the
vaccine should ideally be available for all serone-
gative adults, health care workers and people trav-
elling to regions of higher endemicity – particu-
larly where hygiene and sanitation are poor – are
high-risk groups who should be specifically tar-
geted for HAV immunization.

Typhoid

Typhoid fever is endemic to Southeast Asia,
where it has been and remains an important public
health problem. In contrast to more developed
countries, such as the USA and the UK, where the
incidence of typhoid is well below one per 100,000,
incidence rates in less developed countries range
from 10 to 1,000 per 100,000 population (Yew et
al, 1993; Thong et al, 1995). Recently emerged
features adding to the magnitude of the problem
include an aggravated clinical picture during con-
comitant HIV infection, and an increased risk for
cancer among chronic carriers (Arya, 1996).

Where typhoid is highly endemic, early con-
tact with the infection often results in seroconversion
in childhood (Prokopec et al, 1991); however, a
substantial number of cases are seen among ado-
lescents and young adults. A study of hospitalized
typhoid cases in Ujung Pandang, Indonesia revealed
a peak in incidence among young adults 20 to 24
years of age, with a steady decline after 30 years
of age (Velema et al, 1997). The study highlighted
the importance of hygiene in the spread of infec-
tion, finding that consumption of food from stalls
in the street was strongly associated with risk of
infection. While the majority of cases in high-
endemicity countries are locally acquired, cases in
low-endemicity countries may be predominantly
imported. Recent evidence from Singapore – where
incidence has been declining in parallel with im-
proved hygiene – indicates an increasing propor-
tion of cases imported by local residents returning
from travel to high endemicity countries, particu-

larly Indonesia and India (Yew et al, 1993).

Attention has recently been drawn to the
movement of isolates of Salmonella typhi within
Southeast Asia, attributed to extensive reciprocal
movements of migrant workers as a consequence
of economic growth (Thong et al, 1995). Of par-
ticular concern is the exchange of antibiotic resis-
tant strains between Malaysia, Thailand and Indo-
nesia, and the observation of severe clinical dis-
ease – which may be associated with more viru-
lent strains – among typhoid fever cases in Indo-
nesia.

Antibiotic resistance by the typhoid organ-
ism is becoming an increasing problem. Since 1989,
several outbreaks caused by multi-drug resistant
(MDR) strains of S. typhi have been reported in
India (Jesudason et al, 1996) and other countries
in the Southeast Asian region (Rowe et al, 1997).
The widespread dissemination of MDR strains has
severely restricted options for the effective treat-
ment of typhoid fever, and vaccination is becom-
ing increasingly important as a means of control-
ling this infection.

Several typhoid vaccines that are better tol-
erated than the old whole-cell typhoid vaccine have
become available in recent years, including the
single-dose Vi polysaccharide vaccine (Vi CPS)
and the Ty21a (liquid formulation) vaccine (Ivanoff
et al, 1994; Conrad and Jenson, 1996; Levine and
Noriega, 1995). A 1998 meta-analysis of studies
on typhoid vaccines revealed that efficacy ranged
from 51-73%, was unaffected by the age of the
recipient, and remained significant for two to five
years (Engels et al, 1998). Today, typhoid vac-
cines are primarily used in travellers from indus-
trialized nations to endemic countries. Although
typhoid fever is endemic to the Southeast Asian
region, vaccination should be considered in adults
who did not seroconvert in childhood and who are
likely to be exposed to typhoid during travel to
higher endemicity areas, especially remote areas
with poor sanitation.

Rubella

Rubella is usually a mild and self-limiting
infection in children and adults. However, expo-
sure to the virus during the first trimester of preg-
nancy can increase the risk of spontaneous abor-
tion, and may cause congenital rubella syndrome
(CRS), characterized by severe malformations in
the developing fetus. The overall risk of fetal damage
associated with rubella is estimated to be as high
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as 85% (Miller et al, 1982), making vaccination
against this infection most important for women
of child-bearing age.

In industrialized nations, the introduction
of rubella vaccination in the late 1960s and early
1970s resulted in dramatic reductions in the inci-
dence of rubella and CRS. However, the success
of childhood immunization programs has resulted
in a shift in the disease burden, with a greater
involvement of adults and adolescents (Galazka,
1991; Stevenson et al, 1996). In the USA, 75% of
reported cases of rubella from 1994-1997 occurred
among persons 15-44 years of age, in contrast to
23% from 1966-1968 (Anon, 1997). Although on
the verge of elimination in the late 1980s, a num-
ber of clusters of CRS occurred during the 1990s,
and it is estimated that in the USA approximately
11 million women of child-bearing age remain
susceptible to rubella (National Coalition for Adult
Immunization, 1993).

In the Southeast Asian region, the precise
burden of CRS is not known. Available evidence
suggests that CRS often goes unreported, and
outbreaks can occur with no clinical recognition
(Miller, 1991). A review of published studies by
the World Health Organization identified high rates
of susceptibility to rubella (30-47%) among women
of child-bearing age in Malaysia, Thailand, India
and Sri Lanka (Cutts et al, 1997) comparable to
those in industrialized countries in the prevaccination
era. In Singapore, a seroepidemiological survey
found that although the overall prevalence of an-
tibodies to rubella had increased from 48% in 1990
(prior to the introduction of MMR vaccination) to
72% in 1993, one fifth of females in the reproduc-
tive age group remained susceptible to infection
(The Committee on Epidemic Diseases, 1995b).
In Taiwan, an even higher level of susceptibility
(37%) was found among females aged 20-29 years,
leading to a call for mass vaccination to prevent
possible future outbreaks of CRS (Lin and Chen,
1993).

A highly immunogenic and relatively cheap
vaccine against rubella has been in use for over
30 years. Over this time, a number of vaccination
strategies have been employed by various coun-
tries with the aim of reducing the incidence of
CRS (The Childen’s Vaccine Initiative, 1998). These
include selective vaccination of schoolgirls and
women, universal childhood vaccination, or a com-
bination of the two. A recent review of strategies
by the WHO concluded that it is essential to in-
clude vaccination of women of child-bearing age

– achieved by either routine vaccination or a one-
time mass immunization campaign – in any ru-
bella control strategy, as childhood immunization
alone may not control the incidence of CRS
(Robertson et al, 1997). Experience from the USA
(Kaplan et al, 1990; Lee et al, 1992) and the UK
(Lawman et al, 1994) indicates that CRS will
continue to occur while ever opportunities to identify
and immunize susceptible women are missed. Fur-
thermore, males may serve as an important source
of infection for non-immune pregnant women
(Stevenson et al, 1996) and susceptible males should
be offered immunization.

Rubella vaccination – either alone or prefer-
ably as a combined vaccine containing measles
and mumps vaccine – is recommended at 12-15
months and 4-6 years of age. Those who did not
receive the second dose at school entry should be
administered it at 11-12 years of age or earlier.
Vaccination is also recommended for susceptible
post-pubertal females and males. Women should
be informed of the theoretical risk to the fetus if
they are pregnant or become pregnant within
three months of vaccination. As an additional pre-
ventative strategy, immunization of health care
workers (Rose, 1998), particularly those providing
obstetric services (Schoenhoff et al, 1997) is ad-
visable.

Influenza

Influenza is recognized as a significant
cause of adult morbidity and mortality, particu-
larly among middle aged and older adults. In tem-
perate countries, influenza has been extensively
studied and the burden of the disease well-estab-
lished (McBean et al, 1993). In the USA, 19 of
the annual influenza epidemics to have occurred
since 1957 have been associated with over 10,000
excess deaths each; two of these epidemics were
associated with over 40,000 excess deaths each
(Gardner et al, 1996). Approximately 80-90% of
deaths during these epidemics occurred in adults
65 years of age or over, especially those with
underlying cardiac or pulmonary disease.

In contrast to the USA and other temperate
countries, the impact of influenza on public health
in non-temperate countries is unknown. However,
all Asian countries with established WHO surveil-
lance programs have demonstrated the presence of
the virus, and influenza is known to be a substan-
tial cause of morbidity and mortality in some
Southeast Asian countries. In the Philippines, in-
fluenza is consistently rated as one of the top three
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leading causes of morbidity (Robles, 1995); in
Vietnam, over 140,000 cases were reported in 1996
(Government statistics) and over 55,000 cases were
reported in Thailand in 1995, with the highest rate
among adults 35 years of age and over (Ministry
of Public Health, 1995).

Although data relating to the impact of influ-
enza on adults in Southeast Asia is sparse, the
importance of the disease where it has been evalu-
ated, the known presence of the virus throughout
Asia, the emergence of pandemic strains over the
last few decades in the region and the opportunity
for new strains to emerge make it likely that there
is an unrecognized disease burden in Southeast
Asia. Annual vaccinations for adults at high risk
of infection – including those in high-risk occupa-
tional settings such as health care workers and
those in close contact in industrial environments,
people with cardiopulmonary disease, and all per-
sons 65 years of age and over – would be likely
to significantly reduce this burden.

Where evaluated, influenza vaccines have
consistently been shown to be effective in reduc-
ing health and economic burdens, provided that
there is suitable matching between circulating
strains and those contained in the virus. Although
the vaccine is less efficacious in preventing clini-
cal illness in older adults than in young adults, it
lessens the severity of the infection, and is 80%
effective in preventing death in this population
(McClennan Reece, 1995).

Pneumococcal infection

Streptococcus pneumoniae is a major cause
of pneumonia, meningitis and bacteremia world-
wide (Jamal et al, 1987). It is well recognized that
pneumococcal infection and its complications are
a special problem among the elderly, as well as
those with chronic debilitating and immunosup-
pressive disease. In the USA, mortality rates for
pneumonia have increased substantially over the
past decade, particularly among older adults  (Pinner,
1996). Moreover, the increasing number of ageing
citizens and the emergence of antibiotic resistant
strains of S. pneumoniae indicate that deaths due
to invasive pneumococcal infection will continue
to rise (Anon, 1990; Gardner et al, 1996).

Currently available pneumococcal vaccine
contains 23 serotypes accounting for nearly 90%
of the isolates causing serious infection. The vac-
cine is recommended in the USA for persons 65
years of age or older as well as those who are at
increased risk of complications due to chronic

cardiac, renal or respiratory disease (Zimmerman
and Clover, 1995). Protection offered by the vac-
cine has been shown to vary considerably with the
age and immune status of the recipient; overall
efficacy has been estimated at 56-57% (Gardner
et al, 1996; Zimmerman and Clover, 1995). Al-
though limited in efficacy, the vaccine offers con-
siderable benefit and it is estimated that if vacci-
nation guidelines were fully implemented, the
number of cases of pneumococcal invasive dis-
ease in the USA could be halved (Gardner et al,
1996). As with the influenza vaccine, the pneumo-
coccal vaccine is greatly under-utilized, with an
estimated 14% of persons 65 years of age or older,
and 5-7% of those predisposed to pneumococcal
infection receiving the vaccine (Gardner et al, 1996).
Pneumococcal vaccine has recently been evalu-
ated for use in pregnant women to prevent inva-
sive pneumococcal infections in newborn infants
(O’Dempsey et al, 1996).

In a four-year study of pneumococcal infec-
tion in hospitalized patients in Malaysia, type
surveillance of S. pneumoniae was carried out (Jamal
et al, 1987). Although typing was carried out on
only a small proportion of strains, the authors
concluded that the 23-valent pneumococcal vac-
cine would be likely to offer a reasonable degree
of protection against infection.

There is a need for further studies to be con-
ducted in the Southeast Asian region, both to es-
tablish the true burden of pneumococcal disease
and to assess the potential impact of vaccination
on morbidity and mortality among adults. Despite
the current lack of data, the use of pneumococcal
vaccine among those at most risk of invasive dis-
ease is likely to be beneficial based on the results
of studies performed in other countries. Such high
risk groups include health care workers, people
with a history of chronic obstructive pulmonary
disease or congestive heart failure, those who have
undergone splenectomy, and all persons 65 years
of age and over.

Challenge for the future

The data presented in this review indicate
that many adults in Southeast Asia are susceptible
to a range of vaccine-preventable infections, and
that adult immunization could reduce the burden
of disease in this population. The following vac-
cination guidelines (Table 1) are proposed on the
basis of currently available data for the region. It
is recognized that appropriate vaccination advice
will vary from country to country.
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Table 1
Vaccination guidelines.

      Disease                      Vaccination guidelines

Diphtheria In countries where diphtheria continues to occur, immunization
with the Td vaccine is advisable for seronegative adults.

Tetanus Vaccination is advisable for all non-immune pregnant women. Booster
vaccinations with the Td vaccine are recommended for all adults
on a ten-yearly basis. (The WHO, however, recommends that it is
unnecessary to give more than five boosters.)

Pertussis Vaccination is advisable for health care workers. Booster vaccina-
tion may be required in other adults; however, more epidemiologi-
cal data is required before specific recommendations can be made.

Hepatitis B Vaccination is advisable for health care workers, travellers to high-
endemicity areas, and all seronegative adults (as HBV can be sexually
transmitted).

Varicella Vaccination is advisable for health care workers and all suscep-
tible adolescents and adults who do not have a history of chickenpox.

Hepatitis A Vaccination is advisable for people with chronic liver disease, health
care workers, travellers to high-endemicity areas, and susceptible
adults and adolescents in higher socioeconomic groups living in
areas of mixed endemicity.

Typhoid Vaccination is advisable for seronegative travellers to higher-en-
demicity areas.

Rubella Vaccination (either alone or preferably as a combined MMR vac-
cine) is recommended for all susceptible post-pubertal females
and males, including health care workers. (Women should be in-
formed of the theoretical risk to the fetus if they are pregnant or
become pregnant within three months of vaccination.)

Influenza Annual vaccination is advisable for all persons 65 years of age
and over, people with cardiopulmonary disease, and those in high-
risk occupational settings eg health care workers and those in close
contact in industrial environments.

Pneumococcal infection Five-yearly vaccination is advisable for all persons 65 years of
age and over, people with a history of chronic obstructive pulmo-
nary disease or congestive heart failure, those who have under-
gone splenectomy, and health care workers.
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