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Epidemiology and control of hepatitis B infection:
a perspective from the Philippines, Asia

M A D Lansang

Abstract
The prevalence of chronic hepatitis B
virus (HBV) infection in the Philippines,
as indicated by hepatitis B surface antigen
(HBsAg) positivity, ranges from 2% to
16.5%, with an average of 12% in a study of
rural villagers. Although mother to child
transmission is a major route of HBV
infection, other routes (particularly child
to child transmission) play an important
part after the first year of life. In a study
assessing the feasibility and effectiveness
of incorporating hepatitis B vaccine into
the national Expanded Programme on
Immunisation, the coverage rate for fully
immunised 1 year olds ranged from
80-9-84% and anti-HBs seroconversion
rates ranged from 72-88%. In countries
where HBV is not endemic, high risk
groups include commercial sex workers
(CSWs) and intravenous drug users
(IVDUs), who generally have higher
HBsAg positivity rates than the general
population. In countries with a high HBV
endemicity, carrier rates may be only
slightly higher among CSWs, suggesting
that other modes of transmission are
more important in those regions. CSWs
who are also IVDUs are at even greater
risk. If HBV infection is to be controlled,
innovative education and screening
programmes are needed, together with
the mass immunisation of neonates now
started in many countries around the
world.
(Gut 1996; 38 (suppl 2): S43-S47)
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Hepatitis B virus (HBV) infection is a major
public health problem in the Philippines. The
impact of this infection is primarily on the con-
siderable number of disability adjusted life
years lost from the chronic sequelae of HBV
infection. These include chronic hepatitis, cir-
rhosis, and hepatocellular carcinoma (HCC),
the last of these ranking as one of the leading
causes of cancer deaths among Filipino males.
A case control study of HCC conducted by
Lingao et al showed that the odds ratio for
HCC among hepatitis B surface antigen
(HBsAg) positive Filipinos was 11.07 (95% CI
4.88 to 25.30), with the crude odds being
slightly higher among men than women.1
The first part of this paper will review the
epidemiology of HBV infection in the
Philippines, including the major modes of
transmission and intervention measures for
control in the country. The second part of the
paper will focus on the epidemiology of HBV
infection among commercial sex workers
(CSWs) and intravenous drugs users (IVDUs).
These two risk groups are currently not the
major focus of interventions in developing
countries like the Philippines, but they none
the less warrant attention in both HBV
endemic and non-endemic countries if better
control and, eventually, eradication are to be
achieved. Recommendations for control in the
Philippines and for these two risk groups are
also made.
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HBsAg positivity rates in various surveys in the Philippines2-5 (and EB Dy, unpublished
data).

PREVALENCE
The Figure shows the prevalence of HBsAg
positivity among various groups that have been
surveyed in the Philippines. The prevalence
ranges from a relatively low rate of 2°/o among
medical students who have not yet been exposed
to direct patient care, to a high of 16-5% among
prisoners2-5 (and EB Dy, unpublished data). In
a survey of four villages in different provinces of
the Philippines, the HBsAg prevalence ranged
from 9-15%, with an average rate of 12%.4
These rural villagers generally belonged to the
lower socioeconomic class.4 Some variability in
the age specific rates was observed between the
four villages, but two distinct patterns emerged:
in two villages, an early peak in HBsAg rates
occurred at around 5 years of age, while, in the
other two villages, there was a late peak in
HBsAg positivity at around 35 years of age. As
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TABLE I Hepatitis B-EPI regimens evaluated in Pila,
Laguna, the Philippines, 1988-1990 (n-= 1680)8

Hepatitis
No of infants B vaccine

Vaccine immunised dose EPI
regimens (%)* number Schedule immunogens

1 361 (21-5%) 1 At birth BCG
2 6 Weeks DPT1, OPV1
3 10 Weeks DPT2, OPV2

14 Weeks DPT3, OPV3
4 9 Months Measles

2 432 (2577%) 1 Atbirth BCG
2 6 Weeks DPT1, OPV1

10 Weeks DPT2, OPV2
14 Weeks DPT3, OPV3

3 9 Months Measles
3 744 (44.3%) 1 At birth BCG

2 6 Weeks DPT1, OPV1
3 10 Weeks DPT2, OPV2

14 Weeks DPT3, OPV3
9 Months Measles

*143 Infants (8/5%) were not given hepatitis B vaccine.

yet, there are no explanations for these differ-
ences, which would require prospective follow
up studies to observe possible differences in
behaviour and hygienic practices.

TRANSMISSION
The prevalence of HBsAg positivity among
pregnant and puerperal Filipino women is
similar to that among the general population,
with a range of 5-8% in various surveys.2 6 7
The hepatitis B e antigen (HBeAg) positivity
rate among HBsAg positive women ranges from
23 1-27.8%.2 67 Although the prevalence of
HBeAg positivity is lower than that found in
Taiwan, the risk of infection from these infected
pregnant women is, nevertheless, very high. In a
cohort study carried out in the early 1980s,
looking at Filipino women who were HBsAg
positive during the last trimester of pregnancy,
the relative risk (RR) ofinfection during the first
two years of the child's life was 28 (95% CI,
16.2 to 48.4) compared with those born to
HBsAg negative mothers.2 For infants born to
women who were also HBeAg positive, the
RR was 43.6 (95% CI, 25.2 to 75.6).2
Extrapolating from the study data, it has been
estimated that, without vaccination, 64000
children from the country's annual birth cohort
of about 1.6 million would acquire HBV infec-
tion within the first two years of life, 38400 of
which would result from maternal transmission.
However, these figures would not account for
58% ofthe average prevalence ofHBV infection
estimated from various Philippine surveys
among the lower socioeconomic groups.4
Beyond the first year of life, other modes of
transmission - particularly child to child trans-
mission - are equally (if not more) important.

TABLE II Coverage rate and anti-HBs seroconversion rate
among neonates in a study in Pila, Laguna, the Philippines8

Regimen* (%0)

Coverage for fully immunised childrent 80-9 82.6 84 0
Anti-HBs seroconversion ratet 88 0 79-1 72-0

*See Table I. fAll doses of all immunogens, including
hepatitis B vaccine, received by 1 year of age. tp<0001,
regimen 1 versus 3; p=0-06, regimen 2 versus 3 (by logistic
regression analysis).

IMMUNISATION FEASIBILITY STUDIES
In an area such as the Philippines, with high
HBV endemicity, universal immunisation of
newborn infants, rather than selective immuni-
sation of infants born to HBsAg positive
mothers, is the key to control of HBV infec-
tion. In 1988, we embarked on a study in the
town of Pila, Laguna, the Philippines, to eval-
uate the feasibility and effectiveness of incor-
porating hepatitis B vaccine into the Expanded
Programme on Immunisation (EPI).8 Within
the context of this research, we also attempted
to evaluate a variety of hepatitis B vaccine reg-
imens within the EPI schedule.

Table I shows the different hepatitis B
vaccine regimens used, together with the EPI
vaccines of the Philippines Department of
Health. Newborn infants were randomly
assigned to receive either regimen 1 or regimen
2 during the first year of the study. During the
second year, only regimen 3 was used. The
hepatitis B vaccine used was a heat inactivated,
plasma derived vaccine given intramuscularly at
1.5 ,ug/kg/dose (0.5 ml/dose). The infants were
followed up by the research team at six and 12
months, and, whenever possible, at 24 months.
Antibody to HBsAg (anti-HBs), antibody to
the core antigen (anti-HBc), and HBsAg were
determined by radioimmunoassay.

Using a delivery system provided entirely by
staff of the Rural Health Unit in the study area,
the coverage rate for fully immunised children
ranged from 80-9% to 84% (Table II).8 In
both bivariate and multivariable analyses, the
type of hepatitis B vaccine schedule signifi-
cantly influenced the anti-HBs response of the
immunised infants. The highest anti-HBs sero-
conversion rate was reported for regimen 1
(88%) and the lowest for regimen 3 (72%)
(Table II). Neither timeliness of administra-
tion of hepatitis B vaccines nor storage
conditions (intact cold chain versus short
storage at room temperature) were found to
have a significant effect on the anti-HBs
response. In addition, only six (0.48%) of the
infants followed up were found to be HBsAg
positive. The overall infection rate, as reflected
by HBsAg or anti-HBc positivity, or both, in
six monthly follow ups, was 2.7% in the first
year and 1.6% in the second year.
The study led to the following conclusions:

(a) hepatitis B vaccination can be effectively
integrated into the EPI schedule; (b) it is
feasible to give the first dose of hepatitis B
vaccine within the first seven days of life, par-
ticularly for hospital deliveries or home births
attended by Rural Health Unit midwives; and
(c) the various hepatitis B-EPI schedules
evaluated achieve good immunogenicity. Since
the introduction of various hepatitis B-EPI
pilot programmes, a gradual decrease in the
prevalence of HBsAg positivity has been
observed, both in the Philippines and in other
parts of Asia.8 9

HBV epidemiology among CSWs and
IVDUs
Although mother to child transmission and
child to child transmission are the most
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TABLE III Prevalence ofHBVinfection among CSWs compared, where data are
available, to general population or control groups in various countries5 13-23

% CSWs % CSWs with % GenJCG % Gen/CG with
Count,yef HBsAg+ve HBV exposure HBsAg+ve HBV exposure

Endemic countries in Asia
China"3 21-6 84-8 NA NA
Taiwan'4 16-7-19-6 - 15-20 (Gen) NA
Philippines5 8-8-13-0 58-3 12 (Gen) NA
Singapore'5 9.7 71-0 4-3 (Gen) NA
Malaysia'6 9.1 76-3 6.8 (CG) NA
Other countries
Japan"7 7-2 - NA NA
Spain'8 4-6 31-2 1-0 (CG) NA
Peru'9 1-7 67-0 0-8 (CG) NA
USA202' - 56-80 NA 6 (Gen)
Australia22 - 14-58 NA 5 (Gen)
Mexico23 0-8 8-2 0-8 (CG) 2-2 (CG)

Gen: general population; CG: control group; NA: not available.

common routes of infection in HBV endemic
countries, other groups at high risk, especially
among adults, are CSWs and IVDUs. In devel-
oped countries where HBV infection is not
endemic, sexual activity is the most important
risk factor.'0 Among HBsAg positive adults,
the presence of HBsAg has been demonstrated
in around half of all sperm samples, in most
vaginal secretions, in menstrual blood, and in
oral secretions.1' 12 During sexual intercourse,
breaks in the mucous membranes and skin can
facilitate the transmission of HBV.

PREVALENCE AMONG CSWS
Table III shows the prevalence of HBsAg
among CSWs in various endemic and non-
endemic countries and, where available, rates
among the general population or control
groups.5 13-23 In this review, the highest HBV
infection rates in Asia were found in Taiwan
and in detention houses in Guangzhou and
Fuzhou in China.'3 14 In some countries, such
as China and Singapore, the prevalence of
HBsAg positivity was higher among CSWs
than among the general population. In
Singapore, for example, the HBsAg positivity
rate among CSWs was found to be 9.7%, com-
pared with 4.3% in the general population.'5
In countries like Taiwan, the Philippines, and
Malaysia, the HBsAg carrier rates among
CSWs were only slightly higher or equivalent
to those found in the general population, sug-
gesting that other modes of transmission are
far more important in these countries. In
Malaysia, although the HBsAg positivity rate
for CSWs was not significantly different from
that of controls (9. 1% and 6/8%, respectively),
the anti-HBc positivity rate was significantly
higher in the former compared with the latter
(67.2% and 38.9%, respectively).16 These
findings would be compatible with HBV

TABLE IV Prevalence ofHBVinfection amongIVDUs compared, where data are
available, to the general population in various countries5 15 21 24 28-33 35

% IVDUs % IVDUs with % Gen % Gen with
Countryef HBsAg+ve HBV exposure HBsAg+ve HBV exposure

Philippines5 14-4 82-7 1-2 NA
Singa ore1528 8-0 62-0 4-3 NA
Italy2 7-4 61-4 NA NA
Other European countries3032 - 68-78 NA NA
USA21 33 - 71-0 NA 6
Australia24 35 - 42-0 NA 5

Abbreviations as Table III.

infection occurring later in life - perhaps
during work as an adult CSW - when the prob-
ability of progressing to chronic HBsAg car-
riage is lower than that following infection
during infancy and childhood.
CSWs in the 'other countries' shown in

Table III generally had a lower prevalence of
HBsAg positivity and HBV exposure com-
pared with those from endemic countries in
Asia. In Japan, Peru, and Mexico, there were
no statistically significant differences in HBsAg
positivity rates between CSWs and controls.
However, the prevalence of other HBV
markers was significantly higher in CSWs than
in controls,17 19 23 a pattern similar to that seen
in Malaysia. In non-endemic countries like
Spain, the USA, and Australia, the prevalence
of HBV infection was substantially higher in
CSWs than in the general population.'8 20-22

RISK FACTORS AMONG CSWS
Rick factors that have been significantly associ-
ated with HBV transmission among CSWs are
as follows: intravenous drug use, sexually trans-
mitted diseases (particularly syphilis and human
immunodeficiency virus-i (HIV-1) infection),
number of sexual partners, sexual contact with
persons at high risk of HBV, and certain racial
or ethnic groups.16 18 21-25 No consistent associ-
ations have been shown between hepatitis B
seropositivity and other risk factors, such as
number of years as a CSW, age, anal inter-
course, and condom use.19 20 24 26 27

PREVALENCE AMONG IVDUS
The risks associated with intravenous drug use,
whether or not the subjects are CSWs, are
especially high. Table IV lists the prevalence of
HBV infection among IVDUs in different
countries.5 15 21 24 28-33 35 In endemic countries
in Asia, the prevalence ofHBV markers among
IVDUs was higher than that in the general
population. Interviews with IVDUs in the
Philippines showed that single use of 'dispos-
able' syringes was almost unheard of and that
injecting paraphernalia were generally cleaned
only with alcohol or soap and water.5 In non-
endemic countries, although rates for HBV
exposure among IVDUs were higher than the
general population, they were similar to those
found in CSWs. As noted earlier, however,
CSWs who were also injecting drug users were
twice as likely to be infected with HBV as
non-injecting CSWs.2' Aside from sexual
transmission of HBV, the concomitant use of
intravenous drugs among CSWs may partly
account for similar HBV infection rates found
in these two risk groups in non-endemic
countries.

RISK FACTORS AMONG IVDUS
Risk factors that have been associated with
HBV markers positivity among IVDUs are as
follows: HIV seromarker positivity, number
of drug injecting sexual partners, number of
sexual partners, and duration of intravenous
drug use.31 32
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COINFECTION WITH HBV AND HCV
As with HIV- 1, some of the risk factors associ-
ated with hepatitis C virus (HCV) infection are
the same as those for HBV infection, particu-
larly intravenous drug use. Both IVDUs and
CSWs, therefore, should also be investigated
for markers of HCV infection.30 34 In devel-
oped countries, coinfection with HBV and
HCV among IVDUs and CSWs is common,
while coinfection rates in developing countries
can vary considerably. In a survey of Filipino
IVDUs, 606% were found to be positive for
both anti-HCV and anti-HBc, and 9.6% were
positive for anti-HCV, anti-HBc, and HBsAg.5
Among Filipino CSWs surveyed, however,
concomitant anti-HCV and anti-HBc positiv-
ity was seen in only 6%, and only one of 216
CSWs was also positive for HBsAg.5 This sug-
gests that HBV is more efficiently transmitted
through sexual contact than HCV, but that the
parenteral route is an important mechanism
for both viruses.

Control ofHBV infection

EDUCATION AND SCREENING
For CSWs and IVDUs, innovative health edu-
cation and counselling strategies are needed to
convey important messages pertaining to safe
sex practices, including the use of barrier
contraceptives and possible health risks of
extravaginal intercourse, and the use and risks
of needles and syringes. Drug treatment pro-
grammes, including needle exchange schemes
have been used with a degree of success in
some countries like Australia,22 but have not
been uniformly successful elsewhere.30
Screening for sexually transmitted diseases in
high risk populations could also help to reduce
the incidence of HBV infection in these
groups.

Screening for HBV markers, followed by
vaccination of seronegative high risk people,
has been attempted, again with varying degrees
of success.22 30 Ensuring compliance with
screening programmes and adherence to a
complete course of vaccination in these risk
groups may be difficult. Universal immunisa-
tion during infancy would eventually obviate
problems of coverage in older age groups and
among comparatively inaccessible risk groups.

IMMUNISATION
Over 75 countries have adopted a national
policy of immunising all infants with hepatitis
B vaccine, most of which are in Eastern and
Southeast Asia, the Pacific Basin, and the
Middle East.36 In the Philippines, the govern-
ment's Department of Health launched a three
pronged HBV control programme in 1989,
entailing mass immunisation of infants, screen-
ing of blood and blood products, and health
education and public information. Because of
limited resources, the immunisation pro-
gramme commenced with a target of 40°/o of
infants born each year, increasing every year by
another 1O0/o or more, depending on available
resources.

Conclusions
The partial implementation of the 'mass'
immunisation programme in the Philippines
cannot be expected to reduce the burden of
infection as impressively and rapidly as in
countries like Taiwan and the Gambia, since
transmission from unvaccinated infected child-
ren will probably persist. If the cost of hepatitis
B vaccine matched that of the other immuno-
gens in the EPI, comprehensive control would
be more feasible for poorer countries. The
control programme would cover, in order of
priority: immunisation of newborn infants, an
effective blood safety programme, use of dis-
posable needles and syringes, continuing
health education of the public (particularly
high risk groups), 'catch up' immunisation of
older children and other risk groups, and
development of secondary prevention strate-
gies for chronically infected people. For these
to be achieved, effective partnerships are
needed between the public and private sectors
participating in hepatitis B control.
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