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The ultimate challenge of de-
velopment is improving the
daily lives of people, particu-
larly the poor. Investing in
basic health services, such as

immunization, represents a critical prior-
ity in the process of social and economic
development. Human resources repre-
sent the future of developing countries
and so the Bank is committed to helping
countries in the Asian and Pacific region
mobilize sufficient resources to ensure
that effective, affordable, and efficient
health services are accessible to all citi-
zens. The Bank’s recently approved Policy
for the Health Sector lists immunization
as the highest priority health intervention
based on its demonstrated effectiveness,
low cost, large impact on the burden of
disease, and disproportionate benefit to
the poor.

This book explores the financial re-
sources required to sustain and build on
the accomplishments of ongoing vaccina-
tion programs in three countries: Cambodia,
Lao People’s Democratic Republic (Lao PDR),
and Viet Nam. Nonetheless, some of the
findings will be of interest to other coun-
tries that are tr ying to ensure the
sustainability of immunization programs.
It is hoped that this book will provoke in-

Foreword

depth discussions on the various options
available for mobilizing the financial re-
sources required to take advantage of
new technologies and ensure that all chil-
dren and mothers are fully immunized.

The preparation of this book was
funded by the Asian Development Bank
in response to a request by the Greater
Mekong Subregion Working Group on
Human Resource Development. At the
first meeting of the Working Group, par-
ticipants identified vaccination financing
and production as a key priority and pro-
vided the impetus for this study. The work
was carried out by the Agriculture and
Social Sectors Department (West) of the
Bank. The Bank would like to express its
sincere appreciation to the governments
of Cambodia, Lao PDR, and Viet Nam, as
well as the World Health Organization and
the United Nations Children’s Fund, all of
whom greatly assisted the study and pro-
vided comments on drafts.

AKIRA SEKI

Director, Agriculture and Social Sectors
Department (West)

Asian Development Bank
15 June 1999
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AFP acute flaccid paralysis
BCG Bacillus Calmette-Guérin (anti-

tuberculosis vaccine)
CFC chorofluorocarbon
DPT antidiphtheria, pertussis, and tetanus

vaccine
EPI Expanded Programme on Immunization
HRRI high-risk response immunization
MOH Ministry of Health
MOPH Ministry of Public Health
NID national immunization day
NNT neonatal tetanus
OPV oral polio vaccine
POLIOVAC National Center for Polio Vaccine

Research and Production
SNID subnational immunization day
TT tetanus toxoid
UCI universal child immunization
UNICEF United Nations Children’s Fund
VII Vaccine Independence Institute
WHO World Health Organization

Abbreviations



   v

FOREWORD      iii
ABBREVIATIONS      iv
EXECUTIVE SUMMARY      vii

INTRODUCTION     1

BACKGROUND      3
Success of Immunization Programs      3
Rationale for Investing in Immunization      5
Immunization Challenges      7
Essential Problems      10

COUNTRY PROGRAMS AND FINANCING      13
Cambodia      13
Lao People’s Democratic Republic      20
Viet Nam      28

FINANCING MECHANISMS      35
Government Financing      35
User Charges      36
Social Health Insurance      37
Bilateral Grant Assistance      37
Loan Financing      38
Trust Funds      39

APPENDIXES

1. EPI Basics 41
2. Detailed Cost Projections, Cambodia, 1999–2008      47
3. Detailed Cost Projections, Lao PDR, 1999–2008      48

Contents



vi    Financing Immunization in Cambodia, Lao PDR, and Viet Nam



   vii

One of the outstanding suc-
cesses in public health in
developing countries during
the past 20 years has been
the advent of widespread

child and maternal immunization. In the
early 1970s across Asia and the Pacific,
the proportion of children who were
immunized (known as vaccination cov-
erage) was less than 10 percent. In 1976,
the World Health Organization (WHO)
and the United Nations Children’s Fund
(UNICEF) launched the Expanded
Programme on Immunization (EPI), with
the aim to control six childhood diseases.
Since then, child vaccination coverage
has increased to more than 80 percent.
This remarkable increase has resulted in
significant reductions in child mortality
and morbidity. For example, the annual
number of measles cases in Viet Nam
decreased from 82,000 in 1985 to 6,500 in
1997.

This report examines the financing of
EPI in Cambodia, Lao People’s Demo-
cratic Republic (Lao PDR), and Viet Nam.
It aims to assess resource requirements
over the next 10 years and to suggest how
these needs can be met. The ultimate
goal is to ensure that EPI’s success is sus-
tained and that further impact can be
achieved by building on EPI’s accomplish-
ments.

The rationale for investing in immu-
nization in developing countries is clear.

Immunization programs
� are low-risk investments with a

proven track record of impact and an
unequivocal scientific basis;

� are largely public goods with signifi-
cant positive externalities;

� are highly cost-effective;
� have significant economies of scale

that lead to low unit costs;
� have low marginal costs for additions

to the program;
� can be financially sustained by devel-

oping countries; and
� represent a wise investment in hu-

man capital development.
While the recent success of the EPI is

indisputable, many challenges remain.
These challenges have important finan-
cial implications that need to be
addressed if the promise of EPI is to be
fully realized. Cambodia, Lao PDR, and
Viet Nam still need to eradicate polio and
are in the process of launching efforts to
control measles and eliminate neonatal
tetanus. These special activities need to
be operationalized while improving rou-
tine vaccination coverage, particularly in
areas hard to reach. These countries also
need to improve the cold chain (refrig-
eration required for vaccines) and adopt
new injection equipment. The cold chain
in developing countries is in the process
of phasing out ozone-depleting chloro-
fluorocarbons (CFCs) and switching to
new CFC–free refrigerants. Auto-destruct

Executive
Summary
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syringes instead of disposable, single-use
syringes need to be used to avoid the haz-
ards of unsafe injection practices.

Perhaps the largest challenge facing
the immunization programs in these three
countries is the introduction of new vac-
cines. Existing vaccines, such as hepati-
tis B and hemophulous influenza B (cause
of about 20 percent of acute pneumonia
in children and the leading cause of men-
ingitis and septicemia), have not yet been
deployed even though they are cost-
effective, relatively low cost, and effec-
tively prevent diseases that exact a large
toll on children. This issue, and opportu-
nity, will not go away. With advances in
biotechnology, the next 10-15 years will
witness the introduction of powerful new
vaccines against important infectious dis-
eases.

Detailed financial analyses of the im-
munization programs in Cambodia,
Lao PDR, and Viet Nam provide some
important findings:
� Total immunization costs in 1998

ranged from $0.10 to $0.20 per capita,
implying that the success of EPI has
been achieved at modest cost.

� Despite the modest cost, the financ-
ing of EPI in Cambodia and the Lao
PDR appears to be haphazard and
suffers from a “constant crisis” that in-
terferes with coherent planning and
long-term development.

� Cambodia and the Lao PDR are cur-
rently contributing only 14 percent
and 3 percent, respectively, of EPI
costs and are not even meeting local
currency operational costs. This con-
trasts sharply with Viet Nam, which is

With advances in

biotechnology, the

next 10-15 years

will witness the

introduction of

powerful new

vaccines against

important infectious

diseases.
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providing about 60 percent of the
total EPI cost.

� Meeting the challenges of disease
control efforts, deploying new cold
chain and injection technology, and
introducing hepatitis B vaccine will
require a 50 percent increase in the
funds available each year for EPI.

� Foreign exchange expenditures for
vaccines, injection and cold chain
equipment, and technical assistance
account for 70-80 percent of total
immunization costs. Excluding tech-
nical assistance, foreign exchange
expenditures account for about half
of all EPI costs, implying a need for
secure sources of hard currency.
The governments concerned need to

explore possible mechanisms for financ-
ing immunization. Given the low public
investment in EPI in Cambodia and the
Lao PDR, increasing government budget-
ary allocations will be of primary impor-
tance. High-level political commitment
to increasing public financing of child-
hood vaccination is possible to obtain,
as evident from the experiences of the
Philippines and Viet Nam.

All governments should establish bud-
get line items for immunization, allowing
the ministries of health and partner agen-
cies the opportunity to track public allo-
cations over time. Governments should,
at the very least, make a commitment to
cover all local currency EPI operational
costs over the next 3-5 years.

Instituting user charges for immuni-
zation services generally does not make
sense, because it would not raise much
revenue and might decrease coverage
among the poor and other vulnerable
groups. Social health insurance covers

only a small part of the population in the
three countries studied. Nonetheless,
where they exist, health insurance
schemes could provide the initial impe-
tus for widespread introduction of new
vaccines such as cholera, hemophilus
infuenza B, and typhoid.

Bilateral grant assistance has provided
the bulk of EPI financing in Cambodia and
the Lao PDR, and historically has been
critical to the development of immuniza-
tion programs. Bilateral aid has often been
of a short-term nature and is unlikely to
increase sufficiently to meet the cost of
new disease control activities or the in-
troduction of new vaccines. Globally, offi-
cial development assistance from the
Organisation for Economic Co-operation
and Development (OECD) countries for
health and population is no higher now, in
real terms, than it was in 1986. Official de-
velopment assistance for the region has
declined in real terms during this period.

Loan financing of immunization pro-
grams has not been widely used but could
provide several advantages, including
� diversifying the financing of EPI, which

will reduce the risk of short-term fluc-
tuations in funding;

� providing long-term, secure financing
that could help alleviate the “constant
crisis”; and

� ensuring a source of untied foreign
exchange.
Some smaller countries are trying to

establish endowment trust funds to meet
the foreign exchange costs of EPI. Where
they can be established, trust funds have
several potential advantages, including
avoiding year-to-year fluctuations in fund-
ing and providing a secure source of for-
eign exchange.
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Introduction

The ultimate goal

is to ensure that

the success of

the Expanded

Programme on

Immunization

is sustained and

that further impact

can be achieved by

building on EPI’s

accomplishments.

Investment in human development
is increasingly seen as an essential
component of broad-based eco-
nomic growth. Many aspects of
human development, however,

require government financing or subsi-
dies. This raises the thorny issue of how
to ensure that effective human develop-
ment activities are sustained in the me-
dium term so that the investments made
by governments and development part-
ners can reap their returns.

This monograph examines the financ-
ing of immunization, a social program that
has been very effective in improving
health and well-being of children. It re-
views the current and future financing of
immunization programs in Cambodia,
Lao People’s Democratic Republic (Lao
PDR), and Viet Nam, assesses resource
requirements over the next 10 years, and
suggests how these needs can be met.
The ultimate goal is to ensure that the suc-
cess of the Expanded Programme on  Im-
munization (EPI) is sustained and that
further impact can be achieved by build-
ing on EPI’s accomplishments. This
monograph is also intended to assist the
governments concerned and partner
agencies in planning future financing of
immunization programs by exploring    al-
ternative funding mechanisms.

The monograph is divided into three
sections. The first includes background
information on the success of EPI, the
rationale for investing in immunization,

new immunization challenges, and the
essential problems currently facing EPI.
For those without a technical background
or familiarity with immunization pro-
grams, the basic features of EPI are pre-
sented in Appendix 1.

Descriptions of the country programs
and financing of immunization services
in Cambodia, Lao PDR, and Viet Nam
are given in the second section. Topics
addressed for each country include
� the current state of EPI, including

immunization coverage rates, disease
incidence, methods for delivering
immunization services, and major
challenges;

� past and current financing of EPI,
including the trend in financing and
current funding by source and use;

� future financing of routine EPI, includ-
ing projected costs, and comparisons
of these costs with the financial com-
mitments of governments and partner
agencies;

� the potential to reduce the burden of
disease by introducing existing vac-
cines that have not yet been incorpo-
rated into EPI; and

� the cost of introducing other existing
vaccines, especially hepatitis B vac-
cine.
The third section is devoted to a dis-

cussion of current and potential funding
mechanisms to meet future requirements
of routine immunization and the introduc-
tion of new vaccines.

Introduction
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Background

O
Success of
Immunization
Programs

ne of the outstanding success-
es in public health in develop-
ing  countries  in   the  past  20
years  has  been  the  advent of
widespread child and mater-

nal immunization. In the early 1970s
across the Asian and Pacific region, the
proportion of children who were immu-
nized (known as the vaccination cover-
age) was less than 10 percent. Within
20 years, vaccination coverage in the re-
gion has increased to more than 85 per-
cent. This remarkable achievement was
the result of systematic efforts by the in-

ternational community. In 1976, the World
Health Organization (WHO) and United
Nations Children’s Fund (UNICEF)
launched the Expanded Programme on
Immunization (EPI) that targeted infants
for immunization against six childhood
diseases (tuberculosis, diphtheria, pertus-
sis, tetanus,  poliomyelitis, and measles).
In the 1980s, UNICEF and countries
around the world committed themselves
to achieving universal child immunization
(UCI), defined as 80 percent vaccination
coverage for the six EPI childhood dis-
eases by 1990.

The UCI goal was achieved and, in
some cases, exceeded. Measles vaccina-
tion coverage, for example, reached
85 percent of infants resulting in almost
500,000 lives being saved every year. The
Southeast Asian and Western Pacific re-

Background

Table 1.  Reported Child and Maternal Vaccination by WHO Region, 1996 (percent)

Children Immunized by 12 Months of Age Pregnant
Women

WHO Region Tuberculosis Diphtheria, Polio Measles Immunized
Pertussis, Against

and Tetanus Tetanus

African 71 58 58 60 36
American 93 83 87 85 40
Eastern Mediterranean 76 71 71 71 49
European 89 83 89 82 30
Southeast Asian 96 91 91 85 79
Western Pacific 93 91 92 88 21
Global 88 81 83 80 48

WHO = World Health Organization
Source: World Health Organization, Geneva.

In the early 1970s

across the Asian

and Pacific region,

the proportion of

children who were

immunized was less
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Within 20 years,
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gions had the highest vaccination cover-
age rates of all WHO regions in 1996
(Table 1).

In addition, special disease eradica-
tion campaigns in Asia and the Pacific
were initiated in the early 1990s. These
campaigns have been highly successful.
The goal of eradicating poliomyelitis by
the year 2000 in the region now appears
feasible. National immunization days
(NIDs) conducted twice a year for three
years for all children under five years of
age, and subnational immunization days
(SNIDs) that target high-risk areas, have

nearly eliminated poliomyelitis cases
caused by the wild poliovirus in the
region.

The success of immunization pro-
grams has led to a dramatic decline in the
incidence of vaccine-preventable dis-
eases worldwide. With the exception of
diphtheria, which increased recently due
to large epidemics in Russia and the
Ukraine, the global burden of EPI target
diseases has decreased significantly, even
since 1990. Table 2 lists the worldwide
reported cases of EPI target diseases for
1990–1997.1

Table 2.  Reported Cases Worldwide of EPI Target Diseases, 1990-1997 (thousands)

Disease 1990 1991 1992 1993 1994 1995 1996 1997

Poliomyelitis 23.5 13.5 14.8 10.5 8.6 7.0 4.1 5.2
Pertussis 440.6 528.4 349.4 232.8 244.2 141.8 107.8 135.2
Measles 1,357.0 1,442.2 1,519.8 1,042.6 869.7 631.3 840.7 702.3
Diphtheria 22.6 24.8 20.4 31.3 54.5 57.0 28.6 13.8
Tuberculosis 3,688.2 4,267.3 1,795.4 1,791.7 - - - -
Neonatal Tetanus 25.5 24.1 15.9 16.0 12.8 9.9 12.8 15.7

- = not available, EPI = Extended Programme on Immunization

Source: World Health Organization, Geneva.
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1The disease incidence reported in Table 2 is believed to be
greatly underreported due to the obvious difficulties of record-
ing and reporting disease cases, especially in remote areas of
developing countries. However, the trend over time clearly
shows a decline in reported cases.

2 World Bank. 1993. World Development Report 1993: Invest-
ing in Health. New York: Oxford University Press.

Rationale for Investing
in Immunization

Immunization is universally regarded
as a high priority intervention in de-
veloping countries. The rationale for
investing in immunization is very
strong because these programs

� are low-risk with a proven track
record of decreasing the burden of
disease,

� are largely public goods,
� are highly cost-effective,
� have significant production econo-

mies of scale that lead to low unit
costs,

� have low marginal costs for additions
to the program,

� can be financially sustained as evi-
denced by the experience in certain
developing countries, and

� are a wise investment in human capi-
tal development.

Low-Risk, High-Impact Investment
Immunization has had a major impact in
the past, and new vaccines promise to
further reduce the impact of infectious
diseases. In the 1970s, vaccine-preventable
diseases accounted for 23 percent of the
global burden of disease for children un-
der five years. By 1990, this had decreased
to 10 percent because of the success of
immunization programs.2  Additional
investment in immunization is low risk
and will almost certainly have a large im-
pact on the burden of disease. The risk is
low because the scientific evidence sup-
porting the effectiveness of the vaccines
is unequivocal, and existing child immu-

nization programs have been successful
throughout Asia and can now deliver im-
munization services to 80 percent of all
children. Vaccination is therefore a low-
risk, high-impact investment. In addition,
the positive impact of immunization pro-
grams accrues disproportionately to the
poor.

Public Goods and Positive Externalities
Immunization is largely a public good with
substantial positive externalities. Vaccina-
tion against pertussis, for example, pro-
vides a benefit to the individual who re-
ceives it, but also confers benefits on the
unimmunized population. Due to the
“herd effect” of immunization, vaccina-
tion can substantially decrease transmis-
sion of disease and reduce the risk of
unimmunized children becoming in-
fected. So immunization has a public
good effect that is external to the individual
and benefits the population at large.

The positive impact

of immunization

programs accrues

disproportionately

to the poor.
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The cost of fully

immunizing a

child for the six

EPI diseases in

developing

countries is less

than $0.50

per capita.

3 All references to $ in this report are to US dollars.

Highly Cost-Effective
Immunization is highly cost-effective, vir-
tually unsurpassed by any other public
health care intervention. The cost of fully
immunizing a child for the six EPI diseases
in developing countries is less than $0.50
per capita.3  Measles immunization, for
example, costs only $20 per death averted.
Hepatitis B vaccine, which is relatively ex-
pensive compared with the basic six EPI
vaccines, currently costs only $0.35 per
dose, or only $0.03 per capita per year, and
also is very cost-effective (about $130 per
death averted). By contrast, environmen-
tal control of dengue fever costs more than
$1,000 per death averted.

Economies of Scale
Additional investment in immunization
will help develop the market to the ben-
efit of consumers, vaccine producers, and
researchers. For consumers, the price of
vaccines will decrease as more vaccine
is purchased. Because vaccine prices
reflect mostly the large fixed costs of
research and manufacturing plants, pro-
ducing larger quantities brings down unit
cost. Additional demand for vaccines
means that producers have a substantially
larger market in which to sell their prod-
ucts. Researchers will have an incentive
to conduct studies on diseases affecting
people in developing countries if the vac-
cines they create have an established
market with effective demand.

Low Marginal Costs of Additions to EPI
Additions to EPI will largely consist of the
marginal cost of additional inputs, not an
overhaul of existing systems. There are
few additional program costs associated
with conducting special immunization
campaigns, upgrading equipment, or
introducing new vaccines because child
and maternal immunization programs
already are established in all developing
countries. Large initial investments have

already been made in physical infrastruc-
ture, equipment, logistical systems, man-
agement and supervision systems, dis-
ease surveillance systems, training of
health care workers, and technical assis-
tance. Adding a new vaccine to EPI, hepa-
titis B vaccine for example, would entail
relatively little additional human
resources and would be easy to imple-
ment. WHO and UNICEF are already pro-
viding assistance with technical and
logistical aspects of immunization cam-
paigns and vaccine procurement.
Of course, it is possible that some addi-
tional program costs associated with new
vaccines may occur over and above the
cost of the new vaccines themselves. For
example, because new vaccines are typi-
cally more expensive than the current
antigens (making wastage more impor-
tant), vials with fewer doses are likely to
be purchased. In some cases, this may
require additional cold chain space.

Sustainability
Indonesia and the Philippines are
examples of countries that are currently
financing the total annual cost of EPI vac-
cines for their populations. Other coun-
tries in the region are also approaching
self-sufficiency in vaccine financing.
Additional investments in immunization
programs—especially for new vaccines—
will result in larger procurements and pro-
duction that will significantly reduce vac-
cine unit costs in the medium term
because of economies of scale, which will
facilitate sustainability in other countries.
For example, measles vaccine cost about
$2 per dose in 1970 and is now less than
$0.15. At this low cost, governments can
better finance annual investments in
measles vaccine. Further investment in
immunizations for new vaccines, such as
hepatitis B, will bring the price down to
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Immunization has

had a major impact

in the past, and new

vaccines promise to

further reduce the

impact of infectious

diseases in the

future.

where developing countries can meet the
costs of immunizations.

Investment in Human Capital
Development
Immunization prevents serious illnesses
during a critical time in a child’s psycho-
motor development. Immunized children
therefore enjoy protection that will enable
them to learn better and take advantage
of the investments made in their educa-
tion. The links between schooling and
future income are well established.
Immunization also leads to savings in
curative health care expenditures. Recent
estimates indicate that the global eradi-
cation of polio will result in annual sav-
ings of $1.5 billion worldwide that other-
wise would be spent on the care of polio
patients.

Immunization
Challenges
Eradication, Elimination, and
Mop-Up Campaigns

hile the success of EPI is in-
disputable, much remains
to be accomplished. Coun-
tries in Asia and the Pacific
are at different stages of

success with polio eradication, measles
control, and tetanus elimination. Although
the campaign against poliomyelitis is an
endgame in most countries, the eradica-
tion effort will continue to be an additional
activity for EPI over the next several years.
On top of routine activities, immunization
programs will have to conduct polio eradi-
cation efforts in hard-to-reach areas and

Background

W
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One approach to

combat neonatal

tetanus is to focus

on pregnant women

and all women of

childbearing age.

respond quickly to any suspected out-
breaks. While national immunization
coverage for measles and tetanus has
increased significantly in most countries,
special campaigns to minimize the dis-
ease incidence by targeting high-risk
areas and populations are in the initial
stages of implementation in several
countries.

Pockets of low measles vaccination
coverage remain, and some countries
have not yet achieved the recommended
80 percent national measles coverage.
Experience in other countries has shown
that a supplementary immunization cam-
paign for a large age cohort (for example,
9 months to 14 years old) followed by pe-
riodic campaigns for smaller cohorts at
intervals of 3-5 years combined with high
routine coverage of children under one
year old is effective in interrupting
measles transmission. Most countries in
the region have not yet started or com-
pleted these supplemental campaigns.

Tetanus elimination still poses a sig-
nificant challenge for immunization pro-
grams. One approach to combat neona-
tal tetanus is to focus on pregnant women
and all women of childbearing age. In the
long run, this approach, combined with
routine infant immunization and appro-
priate booster doses, will result in a popu-
lation protected from tetanus. Maternal
tetanus vaccination coverage has histori-
cally been lower than child immunization
rates because it is easier to target and
immunize infants than it is to locate and
immunize pregnant women, much less
all women of childbearing age.

One of the largest and most vulner-
able populations to lethal tetanus infec-
tion—adult males—has largely been
ignored. Most developing countries in
Asia and the Pacific face the challenge of
not only increasing maternal tetanus vac-
cination, but also vaccination of the adult
population in general.

Introduction of New Equipment
Technology
VACCINE COLD CHAIN EQUIPMENT. A major
challenge facing the cold chain (refrigera-
tion required for vaccines) in developing
countries is the phasing out of ozone-
depleting chlorofluorocarbons (CFCs). In
the early 1990s, WHO and UNICEF rec-
ommended a gradual and systematic
switchover to CFC-free refrigerants, call-
ing for the phaseout of CFCs in developed
countries by 1996 and in developing coun-
tries by 2006. The performance of house-
hold refrigerators, which some countries
use for vaccine storage (against the
advice of WHO and UNICEF), has de-
creased even further following the devel-
opment of CFC-free models, and many
fail to stay within the safe temperature
range for vaccine storage. WHO and
UNICEF are working with manufacturers
to find ways of ensuring that CFC-free
equipment meets the specifications
required for safe vaccine storage. Mean-
while, the introduction of innovative vac-
cine vial monitors (with time and tem-
perature indicators) could help ensure the
shelf life of vaccines and monitor failures
in the cold chain. Most developing coun-
tries in Asia and the Pacific, however, have
just started to systematically address the
challenge of introducing CFC-free refrig-
erant and vaccine vial monitors.

INJECTION EQUIPMENT. Almost a billion
injections are given to children and
women each year through national
immunization programs in developing
countries. In 1994, WHO surveys carried
out in four of its six regions indicated that
up to one third of immunization injections
were not sterile—and therefore unsafe.
Other surveys carried out for WHO and
UNICEF revealed contaminated needles
and syringes are sometimes reused, put-
ting children at risk of cross infection with
blood-borne diseases such as hepatitis B
and HIV. Reusable plastic syringes are
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inadequately sterilized, and injections are
sometimes wrongly administered, result-
ing in injection-site abscesses.

Improper disposal of contaminated
needles and syringes is another problem,
placing the wider community at risk.
UNICEF, which supplies injection equip-
ment to many developing countries, rec-
ommends the use of auto-destruct
syringes instead of disposable, single-use
syringes to avoid the hazards of unsafe
injection practices. The advantage of
these syringes is that they cannot be
reused, thereby ensuring safe injections.
These new syringes, however, are more
expensive than the older variety and will
require additional financing. Most devel-
oping countries in Asia and the Pacific
have not yet adopted the auto-destruct
injection technology.

Introducing New Vaccines
Immunization efforts have so far focused
only on the six diseases that have low-
cost vaccines readily available. Other vac-
cines exist, however, that have not yet
been deployed on a wide scale, such as
hepatitis B, haemophilus influenzae B
(the cause of 20 percent of the cases of
acute pneumonia in children and the
leading cause of meningitis and septice-
mia), typhoid, and Japanese encephalitis.

With advances in biotechnology, the
next 10 to 15 years will witness the intro-
duction of powerful new vaccines against
some of the most important infectious
diseases affecting the peoples of Asia and
the Pacific. The most exciting develop-
ments are occurring in vaccines against
rotavirus (the cause of about half of the
diarrhea in children), pneumococci (the
leading cause of pneumonia, which is in
turn the leading cause of death in chil-
dren under five), and meningitis.

Some of the future difficulties of in-
troducing new vaccines are well illus-
trated by the case of hepatitis B vaccine.

This vaccine, which is 95 percent effec-
tive in preventing the disease, has been
widely used in developed countries for
15 years. The vaccine addresses an ill-
ness that exacts a heavy burden in Asia
and the Pacifc, where  more than 10 per-
cent of the people are chronic carriers
of hepatitis B, the long-term conse-
quences of which include cirrhosis and
liver cancer. In the People’s Republic
fof China, for example, liver cancer is

Background
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the second leading cause of cancer
deaths, accounting for 300,000 annually.

WHO has recommended that hepa-
titis B vaccine be introduced globally into
routine child immunization programs, yet
few children in developing countries of
Asia and the Pacific (with the exception
of a large proportion in the People’s
Republic of China) are receiving the vac-
cine. In some countries, such as Viet Nam,
hepatitis B vaccine is available on the pri-
vate market, but few can afford it. Most
developing countries have yet to include
hepatitis B vaccine in EPI because of fi-
nancial constraints.

Essential Problems
Sustaining the Success

The unprecedented success of
EPI in the past 20 years was
made possible through an-
nual investments by govern-
ments and development

partners in immunizing newborns.EPI

makes a human capital investment in
every child immunized. The return to this
investment is large.

Each year, however, a new cohort of
unprotected babies is born and a new
investment is required. (No true “recur-
rent” costs exist in EPI. Once children are
immunized, they are essentially protected
for life.) A fundamental problem, however,
is how to ensure this continuous stream
of investment financing to sustain the
large immunization coverage gains of EPI.

The levels of government funding,
donor support, and future resources com-
mitted for immunization programs vary
from country to country. A common prob-
lem for most developing countries, how-
ever, is a never-ending need to secure
near-term funding for routine and special
immunization campaigns for the basic set
of six EPI vaccines. Historically, the poor-
est developing countries have relied
heavily on short-term grant aid from
developed countries and donor agencies
to fund EPI investments. This assistance
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usually consists of an odd mix of lump-
sum and in-kind contributions, which
form a patchwork that falls short of a com-
prehensive, well-planned, efficient, and
fully funded immunization program.

With few exceptions, donors only
commit funds on an annual basis, have
wide fluctuations in levels of support over
time, and often earmark funds for spe-
cial purposes. Total program funding is
uncertain from year to year and some-
times even from quarter to quarter. Ear-
marked and in-kind contributions of cold
chain equipment come from various
sources, with different models and
brands manufactured in different years,
and lead to high maintenance, repair, and
spare part costs.

Ministries of health (MOH), UNICEF,
and WHO spend an inordinate amount
of time soliciting support for EPI, some-
times having to convene emergency
meetings of donors to raise funds for an
impending vaccine shortage. This “con-
stant crisis” is especially problematic for
countries that rely heavily on donor sup-
port for routine immunization services.
A short-term, crisis-management ap-
proach to financing leads to budget short-
falls, interruptions in service delivery, sup-
ply stock-outs, and uneven geographic
coverage that invite disease outbreaks.
Eradication and mop-up campaigns that
require significant additions to routine EPI
budgets are postponed or only partially
implemented because of lack of funds.
Shortfalls and fluctuations in funding slow
the growth of immunization programs,
and result in a donor-driven system that
defies rational long-term investment
planning.

Building on the Success
The future success of immunization re-
quires sustaining the stream of annual
investment in newborns for the basic six
EPI vaccines and increasing investment

to allow new equipment and vaccine
technologies to be adopted. In most
developing countries, the basic delivery
system for immunizations—the vaccine
cold chain, management and supervision
systems, disease surveillance, training of
health workers, and immunization poli-
cies and procedures—already are estab-
lished. Most, if not all, of these systems
would obtain efficiency gains from addi-
tional investment to modernize cold chain
and injection equipment for delivering the
current routine EPI. However, the largest
share of the additional resources needed
to strengthen these existing delivery sys-
tems would be the cost of new vaccines.

When first introduced, new vaccines
are relatively expensive because of the
high fixed cost, the capital-intensive na-
ture of vaccine production, large research
and development costs, and intellectual
property rights. As world demand for new
vaccines increases, however, research
and development costs are recouped,
and economies of scale are realized with
the production of large quantities of vac-
cine. As a result, unit prices of new vac-
cines decrease over time. Even in the
medium to long term, a single new vac-
cine may amount to several times the cost
of the current set of six routine EPI vac-
cines. Large additions to the investment
in immunizing newborns will be required
if developing countries are to have access
to these new vaccines. Without substan-
tially increased funding, the benefits of
improved technology will not accrue to
the vast majority of peoples in Asia and
the Pacific.

Background
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4 Background information for Cambodia is drawn heavily from
the National Expanded Programme on Immunization, Five-Year
Plan, 1998-2002.

Cambodia
History and Current State of EPI

4

In 1980, under-five mortality in Cam-
bodia was believed to be more than
300 per 1,000 live births. Mortality for
four of the six immunizable diseases
(tetanus, diphtheria, pertussis, and

measles) was estimated to be responsible
for more than 30 percent of these deaths.
In 1981, the Government adopted a strat-
egy to immunize children against all six
EPI diseases. The program was to begin
in Phnom Penh and extend to all prov-
inces within five years. As of 1985, the pro-
gram was still limited to Phnom Penh, and
a coverage survey showed only 10 per-
cent of children aged 1-2 years had been
fully vaccinated.

In collaboration with UNICEF, the
Government officially launched EPI in
October 1986. By the end of 1988, EPI had
been extended to all 21 provinces. In
February 1989, the program began immu-
nizing pregnant women against tetanus.
EPI activity has since been extended to
every district in the country.

Peripheral health workers deliver im-
munization services, with EPI being inte-

grated with other components of primary
health care delivery. EPI services have
been provided through health facilities
(fixed site delivery), but mostly through
outreach, with vaccinators traveling to
prearranged locations at prearranged
dates. Because of the relatively undevel-
oped health infrastructure in most rural
areas, outreach activities have been the
primary means of delivering EPI services.

COVERAGE. National EPI coverage
remained at 35 percent until 1994, when
investments in training, improved man-
agement skills, and supervision, coupled
with increased availability of government
funds, enabled the program to expand
activities to all readily accessible areas of
Cambodia. This contributed to an almost
20 percent increase in coverage in 1994,
which was followed by another 20 per-
cent increase in coverage in 1995.
National coverage at the end of 1996 was
about 70 percent, with more than 80 per-
cent coverage achieved in the 15 most
populous provinces. By the end of 1995,
36 percent of pregnant women had

Country Programs and Financing
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Table 4.  Reported Incidence of EPI Diseases, Cambodia, 1992-1997 (number)

Disease Cases 1992 1993 1994 1995 1996 1997

Diphtheria 13 22 5 - - 0
Tuberculosis 4,306 - 73 55 25 -
Pertussis 995 611 63 - - 1,665
Neonatal Tetanus - 88 147 8 2 34
Measles 2,759 1,226 946 2,038 697 3,826
Wild Poliovirus 146 135 296 103 50 8

-  = not available, EPI = Expanded Programme on Immunization
Source:  United Nations Children’s Fund, Cambodia.
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received at least two doses of tetanus tox-
oid. Dropout rates, previously very high,
fell in 1995 to 12 percent for three doses
of polio vaccine.

The rapid immunization coverage in-
creases of 1994 and 1995 were largely
because EPI services were extended to
previously unserved areas. Beginning in
1996, political instability and withdrawal
of donor support contributed to declining
immunization coverage. Coverage from
1992 to 1997 is summarized in Table 3.

Although immunization coverage in
general has improved significantly in
Cambodia since 1993, whole districts with
low coverage remain. Just as serious a
problem is the existence of large groups
of children—even in relatively high cov-
erage areas—that do not have access to
immunization services. These groups
include transient communities living on

and along the waterways and ethnic mi-
norities. Until coverage is improved,
these groups will continue to be at risk
for vaccine-preventable diseases and to
act as a reservoir of infections for the
whole community.

DISEASE SURVEILLANCE AND DISEASE   IN-
CIDENCE. Incomplete disease reporting
continues to limit the reliability of        re-
ported incidence of EPI diseases. The one
exception is poliomyelitis. Surveillance
for acute flaccid paralysis (AFP), which
is the marker for suspect cases of polio-
myelitis, has improved greatly since 1995,
leading to a high level of confidence in
poliomyelitis incidence data. This im-
provement has been achieved by imple-
menting active surveillance for cases,
which requires health workers to rou-
tinely visit health facilities to check in-
patient and outpatient registers and to ask

Table 3.  Reported Immunization Coverage Rates, Cambodia, 1992–1997(percent)

Vaccine 1992 1993 1994 1995 1996 1997

BCG                     50 57 78     95 88 82
OPV 3     32 36 54 80 75 70
DPT 3            32 35 53 79 74 70
Measles             33 37 53 75 71 68
Tetanus Toxoid 2+
   for pregnant women 6 22 28 36 36 31

BCG = antituberculosis vaccine, DPT = antidiptheria, pertussis, and tetanus vaccine (three doses), OPV = oral polio vaccine
(three doses)
Source:  United Nations Children’s Fund, Cambodia.
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about AFP cases. All other EPI diseases
are significantly underreported. Despite
poor reporting, measles and neonatal
tetanus are known to be significant child-
hood disease problems. The reported
cases (morbidity) of EPI target diseases
for 1992-1997 are listed in Table 4.

POLIOMYELITIS ERADICATION. EPI
launched the first disease-specific initia-
tive, aimed at eradicating poliomyelitis,
in 1994 with SNIDs. This effort targeted all
children under five years old in Phnom
Penh and Kandal Province for oral polio
vaccine (OPV), which was provided in
two immunization rounds. In 1995, 1996,
and 1997, two rounds of NIDs were con-
ducted, again targeting children under five.

Active surveillance for AFP was
started in Phnom Penh in 1994 and
extended to the provinces and districts in
1995. Through the AFP surveillance sys-
tem, it has been possible to document a
dramatic reduction in poliomyelitis inci-
dence in the country and to identify
remaining areas at high risk for transmis-
sion of wild poliovirus.

In May and June 1997, areas identi-
fied as high risk were targeted for two
rounds of a special high-risk response
immunization (HRRI) in an effort to finally
interrupt transmission of the virus. Eight
laboratory confirmed cases of poliomy-
elitis occurred in Cambodia in 1997. Cer-
tification of the eradication of poliomyeli-
tis and the wild poliovirus from Cambodia
will require at least three years to pass from
the last recorded case of poliomyelitis
confirmed by isolation of wild poliovirus.
To date, donors have provided all vaccine
and most operational costs for AFP sur-
veillance and supplementary OPV immu-
nization.

NEONATAL TETANUS ELIMINATION. Neona-
tal tetanus remains a significant problem
in Cambodia, but cases are significantly
underreported because surveillance for
the disease is poorly developed. A surveil-
lance system that can detect cases and
trigger investigation and response is vital
for eliminating the disease. Adding neo-
natal tetanus to the existing active AFP
surveillance network will provide the fast-

Country Programs and Financing
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est means of improving reporting. A clear
need exists for a long-term strategy for
neonatal tetanus control. Immunizing
pregnant women has been a policy for
several years, and some provinces have
additionally targeted women of child-
bearing age during special campaigns.
However, it is difficult to monitor the
coverage of the target populations
achieved because the populations are
variable.

A better assessment of coverage is the
“children protected at birth.” This meth-
odology uses the first immunization con-
tact with children to assess the percent-
age whose mothers were adequately
immunized at the time of the child’s birth.
This methodology was introduced in sev-
eral provinces in 1997.

With support from UNICEF and WHO,
neonatal tetanus    surveillance and case
response activities will be conducted in
1999 in two pilot provinces, with expan-
sion nationwide in 2000 and 2001.

MEASLES CONTROL. Measles cases in
Cambodia are also greatly underreported.
The current surveillance system does not
allow for the rapid reporting and investi-
gation of outbreaks. For accelerated
measles control to be successful, report-
ing and investigation similar to that of the
AFP surveillance system is necessary.

The measles control strategy in Cam-
bodia is to concentrate on raising routine
coverage of infants in all districts and de-
veloping an effective surveillance system,
including a laboratory component. The
current plan is for a major supplementary
campaign to take place by the end of 1999,
but this will only be possible if funding is
available.

COLD CHAIN AND LOGISTICS. Consider-
able work has been done to develop a
national cold chain and logistics policy
that establishes minimum equipment re-
quirements for facilities at provincial, dis-
trict, and commune levels, annual re-

placement requirements for equipment,
distribution and storage regulations for
vaccine and other supplies, and require-
ments for monitoring storage. The policy
already is partly in operation. The most
critical issue in the short term is reequip-
ping provincial cold stores with appropri-
ate specialized ice-lined refrigeration
equipment.

HEPATITIS B. In Cambodia, hepatitis B
is a disease of major public health signifi-
cance. A safe and effective vaccine
against hepatitis B has been available for
years now, and WHO recommends that
this vaccine be integrated into EPI in
countries such as Cambodia where hepa-
titis B is a public health problem. Based
on the experience of other countries,
given the necessary resources, it would
be relatively easy for the Cambodian EPI
to include hepatitis B among the antigens
offered.

MAJOR CHALLENGES. In addition to the
challenges to increase coverage rates of
the routine EPI vaccines, adding other
antigens to the program, and special
eradication activities, the program will
also need to grow with annual increases
in population. Specifically, the major chal-
lenges include the following:
� Raising immunization coverage for all

EPI antigens (Bacillus Calmette-
Guérin [antituberculosis vaccine]
[BCG]; antidiphtheria, pertussis, and
tetanus vaccine [DPT]; OPV; and
measles) to at least 80 percent in all
districts of the 15 most populous prov-
inces (95 percent of the national
population) and to at least 60 percent
in all districts of the remaining prov-
inces by the end of 1998, and to
90 percent and 80 percent, respec-
tively, by 2002.

� Reducing to zero the incidence of
poliomyelitis by 1998, and achieving
certification of poliomyelitis eradica-
tion by 2000.
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Figure 1. Sources of EPI Funds, Cambodia, 1998

Table 5.  EPI Funding, Cambodia, 1993–1997 ($’000)

Source 1993 1994 1995 1996 1997

Government 41 121 5 62
Donors 1,175 1,349 2,303 1,696 912
     Total 1,175 1,390 2,424 1,701 974

EPI = Expanded Programme on Immunization
Source: United Nations Children’s Fund, Cambodia.

� Reducing the incidence of neonatal
tetanus to less than one case per 1,000
live births per district by 2001.

� Reducing the incidence of measles to
such a low level by 2002 that complete
elimination of indigenous transmis-
sion within the next decade will be
feasible.

� Introducing additional antigens
(hepatitis B) and other interventions
(vitamin A) to EPI by 2002.

� Ensuring all immunizations are given
safely, with potent, high-quality
vaccine.

Past and Current Financing of EPI
GOVERNMENT FINANCING. EPI in Cambodia
is highly dependent on donor support.
The Government’s primary contribution
has been salaries paid to full-time EPI staff
and health care workers who spend a por-
tion of their time performing immuniza-
tions. In addition to salaries, government
funding for EPI during the four years from
1994 to 1997 averaged nearly $60,000. No
direct EPI budget support existed in 1998,
but the MOH had earmarked $212,000 of
health funds from a Japanese grant for
purchasing vaccines.

DONOR FINANCING. In recent years,
material and financial support for EPI from
the governments of Australia, Japan, and
United Kingdom has been substantial.
Rotary International has provided solid
support for the poliomyelitis eradication
initiative. UNICEF has continued to pro-
vide both technical and material support.

Country Programs and Financing

WHO began its support of the Cambodian
EPI in 1992, and especially since the be-
ginning of the poliomyelitis eradication
initiative, has provided substantial opera-
tional support and technical assistance.
Donor support for EPI decreased signifi-
cantly in 1996 and 1997. EPI funding lev-
els from the Government and donors for
1993–1997 are listed in Table 5.

CURRENT SOURCES AND USES OF FUNDS.
The annual expenditure for EPI in
Cambodia for 1998, including vaccines,
materials and supplies, cold chain equip-
ment replacement, technical assistance,
transportation, salaries, per diems, and
other expenses, was estimated at $2.16
million. Of this amount, the Japanese
Government is the largest source of fund-
ing, accounting for 38 percent of total
expenditures. Table 6 provides estimates
of current annual sources and uses of EPI
funds. Figure 1 illustrates the percentage
shares of sources of EPI financing in 1998.
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Figure 2. Uses of EPI Funds, Cambodia, 1998

Table 6.  Uses and Sources of EPI Funds, Cambodia, 1998 ($’000)

Source of Funds
Total

Use of Funds Govta UNICEFb Japanc WHOd Othere Total (%)

Vaccines 212 650 60 922 43
Operational Costs 86 245 235 566 26
Cold Chain and Injection Equipment 106 181 115 402 19
Technical Assistance 50 220 270 13
     Total 296 156 831 465 410 2,160 100
     Total (%) 14 7 38 22 19 100

EPI = Expanded Programme on Immunization, UNICEF =  United Nations Children’s Fund, WHO = World Health Organization
aVaccine is from the Government of Japan’s grant funds for public health, committed by the Ministry of Health to EPI. Operational costs are an estimate of total
expenditure on salaries of EPI staff and a portion of health worker time spent on EPI activities.
bCold chain equipment supplied from UNICEF general resources.
cJapanese yen converted at $1=Y130.  Vaccine includes both routine and eradication campaigns.
dOperational costs and technical assistance are for the polio eradication campaign. An additional $500,000 was used for the fourth quarter 1998 polio
eradication campaign.
eIncludes funding for equipment (two vehicles) from Rotary Japan for eradication and routine EPI ($50,000);  vaccines, operational costs, and technical assistance
supplied by the Netherlands ($150,000) and United Kingdom ($210,000), sourced through supplementary funding contributions to the UNICEF Programme of
Cooperation.
Sources: National EPI, Ministry of Health, WHO, UNICEF, Japanese Government.

The single largest cost component of
EPI is vaccines. In 1998, expenditures on
vaccines accounted for $922,000, or
43 percent of the total. Other major cost
components are operational costs (sala-
ries, per diems, travel expenses, transpor-
tation, fuel, ice, and others), cold chain
and injection equipment, and technical
assistance (Figure 2).

Future Financing of EPI
COST PROJECTIONS. Annual total costs of EPI
in Cambodia for the next 10 years, 1999

through 2008, have been estimated
(Table 7). Cost projections are based on
the strategy, plan, and budget require-
ments given in the Cambodia EPI Na-
tional Five-Year Plan, 1998-2002, adjusted
for new population data from the census
and projected for 2003–2008. The projec-
tions reflect the costs of attaining the ma-
jor challenges identified above. Detailed
cost projections are given in Appendix 2.

Overall, total costs of EPI are expected
to increase from $2.16 million in 1998 to
$3.12 million in 2008. Annual increases in
costs are primarily because of the
Government’s commitment to increasing
coverage rates, continued polio disease
eradication, start-up of measles and teta-
nus elimination efforts, introduction and
increasing coverage for hepatitis B and
vitamin A, and population growth. Initially,
in 1999, the cost increase relative to the
1998 expenditure is because of the con-
tinued polio eradication campaign. The
large cost increase from 1999 to 2000 is
due to the start-up of the measles and
tetanus elimination campaigns and con-
tinued polio eradication. Total costs fall

Technical
Assistance

13%

Vaccines
42%

Operations
26%

Equipment
19%
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Figure 3. Future EPI Costs and Funding, Cambodia, 1999-2008 ($ million)

Table 7.  EPI Cost Projections, Cambodia, 1999–2008 (constant 1998 $’000)

           Year

Cost Category 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Routine EPI 1,326 1,233 1,231 1,251 1,216 1,222 1,278 1,275 1,302 1,361
Eradication and
   Elimination Campaigns 925 2,325 170 170 150 870 150 150 870 150
Cold Chain and Injection
   Equipment 575 575 615 705 705 705 705 705 705 705
Hepatitis B and Vitamin A 204 264 357 455 555 661 769 882 907

     Total 2,826 4,337 2,280 2,483 2,526 3,353 2,794 2,899 3,760 3,123

EPI = Expanded Programme on Immunization
Source: Authors’ calculations based on Cambodia’s EPI National Five-Year Plan, 1998-2002.

Figure 4. EPI Funding Shortfall, Cambodia, 1999-2008 ($ million)

Country Programs and Financing

as these eradication campaigns are com-
pleted in 2001. The increasing trend
beginning in 2002 is because of adding
hepatitis B, and increases in 2004 and
2007 are because of follow-up measles
elimination campaigns. Population
growth contributes to a general increas-
ing trend.

FUTURE FUNDING. Recently, the Govern-
ment of Australia has approved a three-
year grant of $1.8 million for 1999–2001,
which will be channeled and adminis-
tered by UNICEF for routine EPI activities
($1.1 million) and by WHO for supple-
mental (polio eradication) activities
($0.7 million). Other funding by the Gov-
ernment and donors is made on an an-
nual basis and had not yet been deter-
mined for 1999.

PROJECTED SHORTFALL. The future costs
of EPI are compared with future funding
from the Government and EPI donors in
Figure 3. The Government is assumed to
support EPI with an annual amount of
$60,000, the average expenditure from
1994 to 1997. The three-year grant from
the Government of Australia also is
included in available funding. Current
funding levels of UNICEF, WHO, and the
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Government of Japan are assumed to be
maintained at 1998 levels. Even with these
generous funding assumptions for the
future, funding will fall significantly short
of levels needed to meet EPI goals over
the next 10 years (Figure 4).

Initially, the funding gap is $1.04 mil-
lion in 1999, mainly because of the need
to meet coverage targets and the continu-
ing polio eradication campaign. The fund-
ing shortfall increases dramatically to
$2.56 million in 2000, because of the
measles and tetanus elimination cam-
paign start-ups and continuation of polio
eradication. After completing the special
campaigns, the shortfall decreases to
$500,000 in 2001, but increases to
$1.2 million in 2002 with the introduction
of hepatitis B, and continues to grow to
more than $2 million in 2004 with measles
elimination, and eventually to more than
$1.5 million in 2008. The total funding short-
fall over the next 10 years to meet the goals
of EPI amounts to more than $16 million.

Even with very generous assumptions
regarding future funding levels by the
Government and donors, clearly a sub-

stantial need exists for additional funding
to cover the requirements of routine EPI
activities, special disease control initia-
tives, and the addition of hepatitis B. The
major challenge over the next 10 years in
Cambodia will be to ensure funding to
regain recent losses in coverage rates, and
to ensure progress and long-run security
of EPI.

Lao People’s
Democratic Republic
History and Current State of EPI

5

In 1982, the Government of the Lao
PDR adopted a strategy to immunize
children against the six routine EPI
target diseases, but the program ex-
panded slowly. In 1986, surveys in

selected provinces showed a polio lame-
ness rate of 10 per 100,000 population, and
a neonatal tetanus (NNT) mortality rate

The major
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and to ensure
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5 Background information for the Lao PDR is drawn heavily
from the National Expanded Programme on Immunization,
Five-Year Plan, 1998-2002.
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of 3.8 per 1,000 live births. In 1991, the
strategy for immunization was revised,
and the district level became the opera-
tional unit responsible for planning and
managing the delivery of services through
health facilities and mobile outreach ac-
tivities to villages.

Since 1993, immunization coverage
has much improved, with EPI establish-
ing itself as an active, successful program.
A national EPI review carried out in 1995
concluded that the infrastructure of EPI
was relatively well developed, and that
most communities were being provided
with services. In 1996 and 1997, a poten-
tial diphtheria epidemic was averted
through timely and effective mass immu-
nization activities in four provinces and
Vientiane Municipality, demonstrating
EPI’s responsiveness.

COVERAGE. National EPI coverage re-
mained less than 35 percent for routine
immunizations until 1994 when substan-
tial additional investments in training,
improved management skills and super-
vision, adoption of the district strategy,
and the provision of adequate financial
support, especially for vaccines and other
supplies and materials, resulted in a rapid
increase in coverage. At the end of 1996,
national coverage for the four primary

routine vaccines ranged from 58 percent
for DPT to 73 percent for measles. Addi-
tionally, gains achieved since 1994 appear
to have been sustained. Immunization
coverage from 1992 to 1996 for routine EPI
vaccines is summarized in Table 8.

POLIOMYELITIS ERADICATION. EPI
launched the first disease-specific initia-
tive, which used SNIDs aimed at eradi-
cating poliomyelitis in the dry season of
1991/92. SNIDs were carried out again in
1993, and NIDs were conducted each year
from 1994 to 1997. Active surveillance for
AFP started in selected provinces in 1995
and was extended to all provinces in 1996.
The AFP surveillance system has docu-
mented the disappearance of poliomyeli-
tis from the Lao PDR and identified the
remaining areas at risk for transmission
of wild poliovirus. The last case of polio-
myelitis caused by wild poliovirus in the
Lao PDR was identified in July 1996. Cer-
tification of the eradication of poliomyeli-
tis and the wild poliovirus from the Lao
PDR will require at least three years from
the time of the last recorded case of po-
liomyelitis confirmed by isolating the wild
poliovirus. The AFP surveillance system
is currently performing well, but it will be
necessary to maintain this high degree of
performance until certification is com-

Table 8.  Reported Immunization Coverage Rates, Lao PDR, 1992–1996 (Percent)

Vaccine 1992 1993 1994 1995 1996

BCG 34 42 69 59 61
DPT 3 23 25 48 54 58
OPV 3 27 26 58 65 68
Measles 46 46 73 68 73
Tetanus Toxoid 2+

for pregnant women 17 24 34 35 31
Tetanus Toxoid 2+

for women of childbearing age 18 26 46 49 56

BCG = antituberculosis vaccine, DPT = antidiptheria, pertussis, and tetnus vaccine (three doses), OPV = oral polio vaccine
(three doses)
Source: World Health Organization, Lao PDR.
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plete. Although full NIDs will not be nec-
essary in 1999, subnational immunization
days will be needed to target high-risk ar-
eas. HRRI may also be necessary in the
event any wild poliovirus, either imported
or indigenous, is detected.

MEASLES CONTROL. Although the inci-
dence of measles has been significantly
reduced since the beginning of EPI, and
a reported 73 percent coverage rate was
achieved by 1996, measles is a continu-
ing problem in the Lao PDR. Estimates
made by the WHO Western Pacific
Regional Office, based on measles cases
reported to the Ministry of Public Health,
indicate that an average of between 9,000
and 16,000 cases of measles occurred
each year from 1989 to 1994. The case
fatality rate is likely 5 percent or more,
which means that on average between
500 and 800 children died each year  from
measles, and an unknown number were
permanently disabled.

In the Lao PDR, the most important
factor in the regular outbreaks of measles
is low coverage of infants. As long as pock-
ets of low coverage (less than 80 percent)
exist, susceptible children will accumu-
late every two or three years and an out-
break will occur. The strategy for measles
control in the Lao PDR in 1998 was con-
centrating on raising routine coverage of
infants in all districts and developing an
effective surveillance system in prepara-
tion for nationwide supplementary immu-
nization. NIDs for measles control will be
carried out throughout 1999, targeting all
children from 9 months to 14 years. A
follow-up campaign, targeting children
9 months to 4 years old, will be carried
out in 2002 or 2003. While measles elimi-
nation is highly cost-effective, this plan has
significant funding implications.

NEONATAL TETANUS. Based on available
evidence, considerable progress has
been achieved in eliminating NNT.
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Surveys in the mid-1980s estimated the
neonatal mortality rate at more than 3 per
1,000 live births, but since substantial
progress has been made in immunizing
pregnant women and women of child-
bearing age. The coverage surveys car-
ried out during the 1995 EPI review indi-
cated good coverage of mothers, particu-
larly in the northern provinces. However,
NNT remains a significant problem in the
nation, and the number of cases is
underreported because NNT surveillance
is poorly developed. A surveillance sys-
tem that can detect cases and trigger in-
vestigation and response is vital for
elimination. Adding NNT to the existing
active AFP surveillance system would
provide an efficient means of improv-
ing reporting.

HEPATITIS B. Hepatitis B is a disease of
major public health significance in the
Lao PDR, with up to 12 percent of the
population chronically infected. Based on
the experiences of other countries, and
given the necessary resources, it will not
be difficult to include hepatitis B vaccine
in the country’s EPI. The National EPI
Five-Year Plan 1998–2002 includes the in-
tegration of hepatitis B vaccine into EPI
for 20 percent of infants by 2000, and 40
percent by 2002. The existing EPI infra-
structure for the delivery of other existing
vaccines already is in place; the major
constraint of introducing hepatitis B vac-
cine is its relatively high cost.

DISEASE SURVEILLANCE AND DISEASE

INCIDENCE. Incomplete disease reporting
continues to limit the reliability of reported
incidence of EPI diseases. The one excep-
tion is poliomyelitis. Surveillance for AFP
has improved greatly since 1995, and has
led to a high level of confidence in polio-
myelitis incidence data. This improve-
ment has been achieved by implement-
ing active surveillance for cases, which
requires health workers to routinely visit
health facilities to check inpatient and

outpatient registers and to ask about
AFP cases.

All other EPI diseases are significantly
underreported. Despite poor reporting,
measles and NNT are known to be sig-
nificant childhood disease problems. An
efficient use of resources would be for the
existing AFP system to improve reporting
of other vaccine preventable diseases.
Some moves have been taken in this di-
rection, with measles and diphtheria al-
ready added to the AFP system. The re-
maining EPI diseases need to be added
to the surveillance system.

MAJOR CHALLENGES. In addition to the
challenges to increase coverage rates of
the routine EPI vaccines, addition of other
antigens to the program, and special
eradication activities, the program neces-
sarily will need to grow with annual in-
creases in the population. Specifically, the
major challenges include the following:
� increasing immunization coverage for

all EPI antigens (BCG, DPT, measles,
and OPV) to at least 80 percent in all
districts by 1999 and to 90 percent by
2002;

� maintaining polio-free status and
achieving certification of poliomyeli-
tis eradication by 2000;

� reducing the incidence of NNT to less
than 1 case per 1,000 live births per
district by 2000;

� reducing significantly the incidence of
measles by 2002 so that complete
elimination of indigenous transmis-
sion within the next decade will be
feasible;

� introducing hepatitis B vaccine to EPI
beginning in 2000 and increasing cov-
erage to 40 percent by 2002;

� ensuring that all immunizations are
given safely, with potent, high-quality
vaccine; and

� promoting the integration of other
services, such as vitamin A supple-
mentation into EPI service delivery.
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Past and Current Financing of EPI
GOVERNMENT FINANCING. EPI in the Lao PDR
has been highly dependent on partner
agency support since its beginning, largely
from the Japanese Government, UNICEF,
and WHO. While recently the funding
committed to EPI by the Ministry of Public
Health has increased, its contribution
largely consists of salaries paid to full-time
EPI staff, and health care workers who
spend a portion of their time performing
immunizations. Current estimates of gov-
ernment expenditures amount to about
$40,000 per annum.

DONOR FINANCING. Especially during
the past five years, financial support from
the Japanese Government, UNICEF, and
WHO has been substantial. The Japanese
Government provided vaccines, technical
assistance, and supplies; UNICEF largely
supported operational costs; and WHO
provided significant technical assistance.

An important factor in achieving and
maintaining higher immunization cover-
age in the Lao PDR has been the Japanese
Government’s support for vaccines. As
early as 1989, the Japanese Government
started to supply BCG vaccine through a
multi-bilateral scheme between  Japan
and UNICEF. Since 1993, all vaccines for
routine immunizations and OPV for NIDs,
SNIDs, and HRRIs have been provided
under the scheme. Additionally, the Japa-
nese Government has contributed tech-

nical assistance and other immunization
supplies and materials.

Table 9 lists the Japanese Govern-
ment’s annual contribution for vaccines
for 1994-1998, totaling nearly $3 million.
The decline in the Japanese Govern-
ment’s vaccine expenditures beginning
in 1996 is not because of a decreased
funding level, but because of the decline
in the value of the Japanese yen against
the US dollar. The Japanese Govern-
ment’s level of support from 1996 through
1998 remained constant at 40 million
yen.

UNICEF historically has contributed
substantial support for routine EPI in the
Lao PDR, amounting to about $430,000
in 1998 from its general resources. In ad-
dition to technical assistance, UNICEF
provides for general operating costs, in-
cluding per diems, travel, needles, sy-
ringes, sterilizers, ice, fuel for transporta-
tion, and cold chain supplies. An addi-
tional $50,000 in 1998 was routed through
UNICEF by the Japanese Government
and the United Kingdom for operating
costs. The Government of Australia also
has contributed funds through UNICEF in
previous years. Financing of routine EPI
by UNICEF for operating costs is expected
to decrease in the future, though esti-
mates of this decline are not currently
available. WHO primarily has contributed
technical assistance for EPI, along with

Table 9.  Japanese Government Expenditures for Lao PDR Vaccines, 1994–1998 ($’000)

Type of Vaccine 1994 1995 1996 1997 1998

Routine EPI 540 390 370 310 250
NIDs and SNIDs (OPV) 200 240 250 190 100
HRRI (OPV) 0 0 0 50 60
     Total 740 630 620 550 410

EPI = Expanded Programme on Immunization, HRRI = high-risk response immunization, NIDs = national immunization days,
OPV = oral polio vaccine, SNIDs = subnational immunization days
Note: Expenditures in each year are for vaccines ordered for the following year.
Source: Japan International Cooperation Agency Primary Health Care Project, Vientiane, Lao PDR.
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Figure 5. Sources of EPI Funds, Lao PDR, 1998
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some material support, from its regular
budget. In 1996 and 1997, this funding
amounted to $130,000. WHO’s 1998 (and
1999) allocation for EPI was increased to
$140,000.

CURRENT SOURCES AND USES OF FUNDS.
The annual expenditure for EPI in the
Lao PDR, including vaccines, materials
and supplies, cold chain supplies, tech-
nical assistance, transportation, salaries,
per diems, and other expenses, was esti-
mated at $1.15 million in 1998. Of this
amount, the Japanese Government and
UNICEF are the largest sources of fund-
ing, accounting for 83 percent of total ex-
penditures. Table 10 gives estimates of
current annual sources and uses of EPI
funds. Figure 5 illustrates the percentage
shares of sources of EPI financing in 1998.

The single largest cost component of
EPI is vaccines. In 1998, expenditures on
vaccines accounted for $410,000, or 35 per-
cent of total expenditures. Other major
cost components are operational costs
(salaries, per diems, travel expenses,

transportation, fuel, ice, and other costs),
and technical assistance. Figure 6 gives
the proportional shares of the major EPI
cost components in 1998.

Of the total expenditures on vaccines
in 1998, routine EPI vaccines accounted
for $250,000, polio vaccines for NIDs and
SNIDs cost $100,000, and polio vaccines
used for HRRI $60,000. Figure 7 shows the
proportional uses of vaccine funds in 1998

Table 10.  Uses and Sources of EPI Funds, Lao PDR, 1998 ($’000)

Source of Funds
Use of Funds Total

Govta UNICEFb Japanc WHOd Othere Total (%)

Vaccines 410 410 35
Operational Costs 41 310 351 30
Cold Chain and Injection
   Equipment 30 20 20 30 100 9
Technical Assistance 90 110 120 320 27

     Total 41 430 540 140 30 1,181 100
Percent of Total 3 36 46 12 3 100

EPI =  Expanded Programme on Immunization, UNICEF = United Nations Children’s Fund, WHO = World Health Organization
aOperational costs are an estimate of total expenditure on salaries of EPI staff and a portion of health worker time spent on EPI
activities and incidental expenditures on supplies.
bSplits shown for operational costs, supplies, and technical assistance are best estimates.
cVaccine amount is actual expenditure; splits shown for supplies purchased through UNICEF and technical assistance are best
estimates.
dSplits shown for supplies purchased through UNICEF and technical assistance are best estimates.
eIncludes funding from the United Kingdom for supplies purchased through UNICEF.
Sources: UNICEF, JICA, and WHO, the Lao PDR.
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Figure 6. Uses of EPI Funds, Lao PDR, 1998

Figure 7. Uses of Vaccine Funds, Lao PDR, 1998

by type of vaccine campaign. This profile
will change in the future with the measles
campaign adding to NID and SNID costs,
and the introduction of hepatitis B add-
ing to routine EPI costs.

Future Financing of EPI
COST PROJECTIONS. Table 11 gives a sum-
mary of estimated annual total costs of
EPI in the Lao PDR for the next 10 years,
1999 through 2008. Costs were estimated
on the basis of the goals and objectives
of The Lao PDR EPI National Five-Year
Plan, 1998–2002, and projected for 2003-
2008. The projections reflect the costs of
attaining the major challenges identified
above. Detailed cost projections are given
in Appendix 3.

Overall, total costs of EPI are expected
to increase from $1.18 million in 1998 to
$1.93 million in 2008. Annual increases in
costs primarily are due to the Govern-
ment’s commitment to increasing cover-
age rates, continued disease control,
elimination and eradication efforts, intro-
duction and increasing coverage of hepa-
titis B vaccine, and population growth.
Initially, in 1999, a large cost increase rela-
tive to the 1998 expenditure primarily is
due to the start-up of measles eradication

Table 11.  EPI Cost Projections, Lao PDR, 1999–2008 (constant 1998 $’000)

Year
Cost Category

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Routine EPI 970 990 1,000 1,020 1,020 1,050 1,050 1,070 1,080 1,100
Eradication and
   Elimination Campaigns 760 130 300 300 300 300 300 300 300 300
Cold Chain and Injection
   Equipment 140 140 140 140 140 140 140 140 140 140
Hepatitis B and Vitamin A 20 90 130 170 210 250 290 340 390 400

     Total 1,890 1,350 1,290 1,620 1,660 1,730 1,780 1,850 1,900 1,930

EPI = Expanded Programme on Immunization
Source: Authors’ calculations based on the Lao PDR’s EPI National Five-Year Plan.
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Figure 8. Future EPI Costs and Funding, Lao PDR, 1999-2008 ($ million)

Figure 9. EPI Funding Shortfall, Lao PDR, 1999-2008 ($ million)
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efforts involving nationwide immuniza-
tion days. Total costs fall as these eradi-
cation campaigns are completed in 2001.
The increasing trend beginning in 2002 is
due to the addition of hepatitis B and
population growth.

FUTURE FUNDING. Commitments from
the Government and most donors are
made on an annual basis and are not yet
determined for 1999 or beyond. In 1995,
however, the Japanese Government pro-
posed tapering off vaccine provision to the
Lao PDR, with the idea that the Govern-
ment of Lao PDR could begin to achieve
self-sufficiency in vaccine financing. Be-
ginning in 1999 (for the purchase of the
2000 vaccine requirement) the level of
support decreases to Y28 million (about
$200,000), will decrease to Y24 million in
2000, and to Y20 million in 2001. Beyond
2001, currently there is no further com-
mitment from the Japanese Government
for vaccine procurement.

Recently, the Government of Luxem-
bourg has agreed to provide cold chain
equipment sufficient to cover most of the
current need over the next three years
beginning in 1999, for a total investment
of $660,000. Additional cold chain supplies
in the short term and capital equipment
required for 2002 onward have not been
secured. Additional investment in the cold
chain equipment will be required to ensure
long-term sustainability of the program.

PROJECTED SHORTFALL. Figure 8 com-
pares the future costs of EPI with future
funding from the Government of Lao PDR
and partners. The decrease in the Japa-
nese Government’s funding for vaccines
and the Government of Luxembourg’s
contribution to cold chain equipment are
included in these projections. The financ-
ing available from the Government,
UNICEF, and WHO is assumed to be
maintained at its 1998 levels. Even using
these assumptions, the decline in the
funding of routine EPI vaccines, cold

chain requirements beyond 2002, and an
increase in the need for vaccines due to
population growth contribute to a signifi-
cant and increasing gap in EPI financing
in future years.

Figure 9 shows the annual funding
shortfall for EPI for the next 10 years. Ini-
tially, in 1999, the funding gap is $1.0 mil-
lion, mainly due to the start-up of the
measles eradication campaign. The fund-
ing shortfall decreases to $450,000 in 2001,
but increases rapidly to nearly $1.0 mil-
lion in 2002 with the introduction of hepa-
titis B, and continues to grow to more than
$1.2 million in 2008 with population
growth. The total funding shortfall over the
next 10 years is projected to be nearly
$10 million.
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Table 12.  Reported Immunization Coverage Rates, Viet Nam, 1989–1997 (percent)

Coverage 1989 1990 1991 1992 1993 1994 1995 1996 1997

Fully Immunized Children (6 EPI vaccines) 87 86 87 88 91 94 94 95 95
TT2+ for pregnant women 18 22 14 42 71 79 82 82 84
TT2+ for women of childbearing age - - - - 86 92 94 97 91
Children protected at birth from tetanus - - - - - - - 54a 70a

- = not available, EPI = Expanded Programme on Immunization, TT2+ = tetanus toxoid vaccine (two or more doses)
aIncomplete data.
Source: National EPI, Ministry of Health, Viet Nam.

Table 13.  Reported Immunization Coverage Rates by Vaccine,
Viet Nam, 1997 (percent)

Vaccine Coverage Rate

BCG 96.4
DPT 3 94.9
OPV 3 95.2
Measles 96.0
TT2+, pregnant women 83.5
TT2+, women of childbearing age 91.4

BCG = antituberculosis vaccine, DPT = antidiptheria, pertussis, and tetanus vaccine
(three doses) , OPV = oral polio vaccine (three doses), TT = tetanus toxoid vaccine (two
or more doses)
Source: National Expanded Programme on Immunization, Ministry of Health, Viet Nam.

Although the funding committed to
EPI by the Ministry of Public Health
(MOPH) has increased, available govern-
ment funds clearly are not adequate to
cover the requirements of routine EPI
activities and special disease control ini-
tiatives. The major challenge over the next
10 years will be to ensure funding for the
continued progress and long-term secu-
rity of EPI.

Viet Nam
History and Current State of EPI

EPI was initiated in Viet Nam
in 1981 with the assistance of
WHO and UNICEF. In 1985,
the Government identified EPI
as one of six national priority

health programs. EPI was placed under
the direct guidance of the Government
and the People’s Committees at all lev-
els. Today, EPI geographically covers
100 percent of the country, including
61 provinces, 610 districts, and 10,372 com-
munes. Currently, 90.4 percent of the
communes perform regular immuniza-
tions and the remaining 9.6 percent carry
out periodic and campaign immunizations.

COVERAGE. EPI rapidly expanded from
1987 to 1989, and the 80 percent UCI goal
was achieved in 1989. Immunization cov-
erage has been sustained at or above this
level for the six EPI diseases. Table 12 lists
reported immunization coverage for fully
immunized children, tetanus immuniza-
tion for pregnant women, women of
childbearing age, and children protected
at birth for 1989–1997. Table 13 lists 1997
coverage rates by vaccine.

DISEASE INCIDENCE. EPI diseases have
decreased as immunization coverage has
increased. In particular, poliomyelitis cur-
rently is almost eradicated. In early 1997,
only one case of wild poliovirus was iso-
lated compared with 152 cases in 1993.
In 1997, only 3 percent of districts had not
attained the WHO criteria for NNT elimi-
nation (less than one NNT case per 1,000
live births). A major factor that contrib-
uted to the decline in disease incidence
is a sufficient annual supply of locally pro-
duced vaccines, supplemented with im-
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Table 14.  Reported Incidence of EPI Diseases, Viet Nam, 1985-1997 (cases)

Polio Wild Measles Diphtheria Pertussis Tetanus Neonatal
Year Cases Polio- (total) Tetanus

virus

1985 1600 82,233 2,361 44,011 1,658     -
1986   938 68,463 1,974 43,981 1,532     -
1987 1449 30,460 1,827 30,498 1,581     -
1988   839 23,308    983 21,672 2,158     -
1989   445 22,332   639 11,281 1,703     -
1990   723  8,175   509  4,095    316 313
1991   612  9,874   511  4,069    559 334
1992   557 11,830   497  4,428    338 187
1993   452 152 12,015   167   2,507    479 333
1994   124  31 11,853   166   3,477    563 422
1995   136  12  6,171   167   2,444    464 330
1996    52    2  5,156   143   1,537    399 257
1997    20    1  6,507   152   1,565    422 257

- = not available, EPI = Expanded Programme on Immunization
Source: National EPI, Ministry of Health, Viet Nam.
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ported vaccines. The decrease in disease
incidence is even more remarkable given
the population of Viet Nam increased
from 59 million people in 1985 to 76 mil-
lion in 1997. Table 14 lists the incidence
of EPI diseases during 1985-1997.

HEPATITIS B. Nearly 14,000 cases of vi-
ral hepatitis were reported in 1997, sug-
gesting hepatitis B infection is likely a
major health problem in the country. In
recent years, Viet Nam began local pro-
duction of first generation hepatitis B vac-
cine using plasma from current carriers
and conducted immunizations of new-
borns in two pilot-test cities, Hanoi and
Ho Chi Minh. In 1997, 1.2 million doses
were produced and distributed for immu-
nizations in these two cities, resulting in
40 percent coverage in Hanoi and 8 per-
cent coverage in Ho Chi Minh. By 1998,
20 provinces were implementing hepati-
tis B vaccine. In addition, licenses have
been granted to the Republic of Korea and
private international suppliers for sale of
hepatitis B vaccine in the private market,

but volume is small and concentrated in
urban areas.

The long-run strategy for hepatitis B
immunization in Viet Nam is to locally pro-
duce recombinant hepatitis B vaccine to
meet the national requirement for all new-
borns. First generation production of
plasma-based hepatitis B vaccine cannot
be expanded to meet this need due to
limitations of human plasma from current
carriers.

JAPANESE ENCEPHALITIS B, TYPHOID FEVER,
AND CHOLERA. Beginning in 1997, the Min-
istry of Health (MOH) officially introduced
four new vaccines in EPI on a pilot basis.
The current target population is children in
high-risk areas. Table 15 identifies the new
vaccines and target populations.

MAJOR CHALLENGES. In general, the
Government’s long-standing goal is to
become fully self-sustaining in the supply
of good quality EPI vaccines through lo-
cal production and to increase immuni-
zation rates in pockets of low coverage.
Increased local production of vaccines,
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Table 15.   New Diseases and Vaccines Included in EPI, Viet Nam, 1998

Disease/Vaccine Target Population in High-Risk Areas

Hepatitis B Children under 1 year old
Japanese Encephalitis B Children 1-5 years old
Typhoid Fever Children 3-5 years old
Cholera Children 2-5 years old

EPI = Expanded Programme on Immunization
Source: National EPI, Ministry of Health and United Nations Children’s Fund, Viet Nam
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additional training of health workers in
safe practices, increased capture rates of
target groups, and effective record keep-
ing and monitoring systems with updated
health information systems management
will facilitate the achievement of these
goals. The major challenges specifically
include the following:
� achieving and sustaining 90 percent

immunization coverage for four exist-
ing vaccines (BCG, DPT, OPV, and
measles vaccine) for children under
one year old at the provincial level by
1998-1999 and at the district level by
2000;

� achieving and maintaining the status
of “zero cases” of isolated wild polio-
virus;

� achieving and maintaining the status
of eliminated NNT to less than 1 neo-
natal case per 1,000 live births in dis-
tricts with a population of 100,000;

� reducing measles cases by 90 percent
compared with preimmunization lev-
els, with the aim of achieving measles
elimination and eradication in the
next century;

� attaining sustainability in supplying
EPI vaccines of known good quality
after the year 2000;

� sustaining the current level of self-suf-
ficiency in the local production of BCG
and OPV;

� attaining sustainability by increasing
local production of DPT and TT; and

� initiating and attaining sustainability
in the local production of measles
vaccine and hepatitis B vaccine.

Past and Current Financing of EPI
Overall, the Government of Viet Nam cur-
rently funds a large proportion of total EPI
costs from its own budget. In 1998, the
Government’s national EPI budget, in-
cluding funds for local vaccine produc-
tion, cold chain and injection equipment,
and operational costs at the central, re-
gional, and provincial levels amounted to
68 billion dong (about $4.9 million).

LOCAL VACCINE PRODUCTION. To achieve
financial sustainability of EPI, some
countries have pursued the strategy of
producing vaccines locally. With active
support from WHO and UNICEF, Viet
Nam has a long history of success with
this strategy.

Following the reunification of the
country in 1975, MOH assigned the re-
sponsibility for local vaccine production
to the Pasteur Institutes in Nhatrang and
Dalat. In 1978, these two institutions were
merged and became known as the
National Institute of Vaccines and Biologi-
cal Substances (IVAC) in Nhatrang, with
a branch facility in Dalat. It is a wholly
owned government institute that is part
of MOH and receives its annual budget
through MOH. The Institute currently
produces large quantities of BCG, DPT,
and TT.
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From 1991 to the present, the Govern-
ment has increasingly made capital in-
vestments in local vaccine production at
IVAC to strengthen its production capac-
ity. A total of $5.04 million ($720,000 per
year, on average) was invested between
1991 and 1997. Of this total amount,
$250,000 was for basic construction,
$1.82 million was for administrative and
operational costs, and $2.96 million for
supplies and equipment procured locally.

For 1998, government budget support
for locally produced vaccines was sub-
stantial. IVAC’s capacity is sufficient to
cover the following percentages of annual
national need: 100 percent (6 million
doses) for BCG, 67 percent (6.3 million
doses) for DPT, and 60 percent (6 million
doses) for TT. Valued at current UNICEF
prices, local vaccine production by the
Government of Viet Nam for BCG, DPT,
and TT amounts to about $1.1 million.

Local production of OPV is carried out
at the National Centre for Polio Vaccine
Research and Production (POLIOVAC)
located in Hanoi. POLIOVAC was built
largely through funding from the Japanese
Government and is a wholly owned gov-
ernment enterprise. It receives its fund-
ing from MOH via intragovernmental
transfers based on unit cost “prices”

established by the State Commission on
Prices. In 1994, POLIOVAC produced
16 million doses of OPV. By 1997, it pro-
duced 41 million doses, the entire na-
tional requirement for routine vaccina-
tions, NIDs, and HRRIs.

In 1998, 20.5 million doses of OPV
were produced locally, of which 17.5 mil-
lion were financed by the Government.
Table 16 lists the annual supply of OPV to
Viet Nam and funding source for 1994–
1998. Using UNICEF prices, the
Government’s contribution of OPV in
1998 was valued at about $1.65 million.
The Government intended to fully fund
the national requirement of OPV begin-
ning in 1999.

The Government currently does not
produce measles vaccine, and relies
100 percent on donor assistance for the
annual national vaccine requirement for
routine EPI and SNIDs. In 1998, about
4 million imported doses were required,
costing about $560,000.

DONOR FINANCING. Beginning in 1981
and continuing to the present, UNICEF
has supported local vaccine production
by securing donor assistance for machin-
ery and equipment, glassware, small in-
struments and spare parts, chemicals,
technical assistance, and training. During

Table 16.  Sources of Supply of OPV, Viet Nam, 1994-1997 (millions of doses)

Source 1994 1995 1996 1997 1998

POLIOVAC (local production) 16.0 20.0 20.0 18.0 17.5
Japan 13.2 11.3 11.3 23.0a 3.0a

Australia 5.5 5.5
US Centers for Disease Control 3.8
Rotary International 3.8

Total 44.0 36.8 31.3 41.0 20.5

 OPV = oral polio vaccine, POLIOVAC = National Centre for Polio Vaccine Research and Production
aLocally produced at POLIOVAC, funded by the Government of Japan.
Source: National Expanded Programme on Immunization, Ministry of Health, and World Health Organization, Viet Nam.
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Table 17.  Uses and Sources of EPI Funds, Viet Nam, 1998 ($’000)

Source of Funds
Use of Funds Total

Govta UNICEFb Japanc WHOd Othere Total (%)

Vaccines 2,750 56 400 1,291 4,497 54
Operational Costs 1.630 1,540 20
Cold Chain and Injection Equipment  550 40 50 900 1,630 19
Technical Assistance 244 350 594 6
     Total 4,930 340 400 400 2,191 8,261

Percent of Total 60 4 5 5 26

EPI = Expanded Programme on Immunization, UNICEF =  United Nations Children’s Fund, WHO = World Health Organization
aCurrent budget is 68 billion Viet Nam dong (VND), converted at $1 = VND13,800.
bVaccine expenditure is for measles vaccine; splits shown for cold chain and technical assistance are best estimates.
cVaccine expenditure is for measles vaccine ($166,000) and an estimate of the cost of polio vaccine (13 million doses).
dBest estimates based on 1996/97 average annual expenditures.
eEstimated vaccine expenditures are from Netherlands ($252,000), Australia ($280,000), and United Kingdom ($19,000).
Cold chain equipment ($900,000) is from Luxembourg.
Sources: National EPI, Ministry of Health, WHO, UNICEF, Japan International Cooperation Agency, Australian Agency for
International Development, and Government of the Netherlands.
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these 18 years, donor assistance through
UNICEF amounted to $5.52 million for the
local production and quality control of
vaccines in Viet Nam ($310,000 per year,
on average). Of this total amount,
$4.98 million was for supplies and equip-
ment and $540,000 was for technical as-
sistance. In 1998, UNICEF contributed
$340,000 from its own general resources.

WHO has played a major role in co-
ordinating inputs from different partner
agencies. It has also been providing tech-
nical assistance, along with support for
vaccines, equipment, and laboratory sup-
plies, amounting to $1.67 million for 1996-
1997. Total WHO funding for 1998 was es-
timated at $400,000, of which a substan-
tial portion ($300,000) was provided for
supplementary immunization operational
costs.

In recent years, the Japanese Govern-
ment has provided substantial support to
EPI, including improvements to the cold
chain, vaccine supply, and POLIOVAC.
Estimated funding in 1998 totaled
$400,000 for polio vaccine, TT vaccine,

vaccine carriers, and equipment for vac-
cine production.

The Government of Australia, through
the Australian Agency for International
Development, supports EPI through the
UNICEF multisectoral program, a nongov-
ernment organization program through
Australian UNICEF, and through the PATH
Strengthening Immunization and Malaria
Control Project. Since the early 1990s, the
total funds contributed to EPI amount to
more than $4 million. In 1998, approxi-
mately $280,000 was contributed for DPT,
measles, and TT.

The Netherlands provides vaccines
and supports the Tripartite Cooperation
Project in producing DPT vaccines be-
tween IVAC (Viet Nam), P.T. Bio Farma
(Indonesia), and RIVM (Netherlands). Es-
timated funding in 1998 for DPT, measles,
and TT vaccine amounted to $252,000.

In 1997 and 1998, the Government of
Luxembourg provided $980,000 and
$900,000, respectively, of cold chain
equipment, which is sufficient to meet the
annual replacement need in Viet Nam.
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Figure 10. Sources of EPI Funds, Viet Nam, 1998

Figure 11. Uses of EPI Funds, Viet Nam, 1998

Country Programs and Financing

Approximately the same annual amount
of investment in the cold chain will be re-
quired in the long run to ensure a sustain-
able program. In addition, the govern-
ments of Italy, Sweden, and other coun-
tries supported vaccines for EPI.

CURRENT SOURCES AND USES OF FUNDS.
The annual expenditure for EPI in Viet Nam
in 1998 is estimated at $8.26 million (Table
17). Of this amount, the Government
funds 60 percent of the total cost ($4.9
million), 61 percent of the vaccines ($1.6
million), virtually all of the operational
costs ($1.5 million), and 34 percent of cold
chain and injection equipment ($550,000).
Figure 10 illustrates the percentage shares
of sources of EPI financing in 1998. The
single largest cost component of EPI is vac-
cines. In 1998, expenditures on vaccines
accounted for $4.5 million, or 54 percent of
total expenditures. Figure 11 provides the
proportional shares of the major EPI cost
components in 1998.

Future Financing of EPI
The policy of the Government is to pro-
vide all EPI vaccines free of charge to EPI
target populations and to become com-
pletely self-sufficient after 2000. To ac-
complish this goal requires capital invest-
ment to increase and upgrade the local
productive capacity of DPT and TT and to
start up local production of the measles
vaccine.

An estimated $20 million is required
for this increase in local vaccine produc-
tion capacity, and the Government is ex-
amining financing options for this capital
investment. In addition, increases in the
annual government budget for producing
additional doses of existing and new vac-
cines, and annual replacement and addi-
tions to cold chain equipment will be re-
quired.

Beginning in 1999, the Government
plans to increase its funding to produce
the entire supply of oral polio vaccine,

which the Japanese Government has
been partially supporting in recent years.
Once local production of all vaccines is
capable of supplying the total national
requirement, increases in annual govern-
ment expenditures above its current level
are estimated at $2 million per year.

FUNDING OF NEW VACCINES.The Govern-
ment currently is negotiating with the
Government of the Republic of Korea for
a $30 million loan to establish a new
local facility for producing hepatitis B vac-
cine to meet the annual national immu-
nization requirement (about 6 million
doses). The Centers for Disease Control
in the United States will provide training
to Vietnamese nationals in producing re-
combinant hepatitis B vaccine.
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Table 18.  Projected Quantities of New Vaccines, Viet Nam, 1999-2002 (million doses)

Vaccine 1999 2000 2001 2002

Hepatitis B 3.0 6.0 6.5 7.0
Japanese Encephalitis B 1.0 1.5 2.0 2.0
Typhoid Fever 0.6 1.5 1.5 1.5
Cholera 2.0 4.0 4.0 4.0

Sources: National Expanded Programme of Immunization, Ministry of Health, and United Nations Children’s Fund, Viet Nam.

In addition, the new local production
facility will have the capacity to produce
vaccines for cholera, Japanese encepha-
litis, and typhoid. The Government is cur-
rently providing small quantities of these
antigens, and the new facility will enable
these vaccines to be locally produced in

large quantities in the future. As noted
earlier, MOH officially introduced these
four new vaccines in EPI on a pilot basis
beginning in 1997. The current target pop-
ulation is children in high-risk areas. Table
18 lists the annual target quantities of new
vaccines projected for 1999–2002.
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Like other countries  in Asia and
the Pacific, Cambodia, Lao
PDR, and Viet Nam, have  made
significant  strides  in  provid-
ing  immunization  services  to

infants  and mothers. They face major chal-
lenges in the future, however, including
efforts to control measles and  NNT, incor-
porate new refrigeration and injection tech-
nologies, and introduce additional vac-
cines, such as hepatitis B. Meeting these
challenges will have important financial im-
plications, and thus far most countries have
not systematically and coherently ad-
dressed their long-term immunization fi-
nancing requirements. In analyzing their
strategies for sustaining EPI and building
on its success, each country needs to care-
fully explore the financing mechanisms
available. These include government allo-
cations for immunization, user charges, ex-
isting health insurance schemes to help fi-
nance immunization services, bilateral
grant assistance, loan financing, and estab-
lishment of endowment “trust” funds.

Government Financing
irtually   every   country   in   the
world  uses  some  level  of  gov-
ernment funding to support im-
munization services, and this is
clearly justified. Vaccination

has public good characteristics with sub-
stantial positive externalities, and indi-

vidual families will likely invest less in
obtaining immunization than is socially
optimal. While a clear role exists for gov-
ernment financing, the level of public in-
volvement is very low in Cambodia and
the La o PDR, accounting for only 14 and
3 percent of all immunization costs, re-
spectively. Because current public spend-
ing is low even when compared with
available health budgets, political com-
mitment needs to be clarified. Substan-
tially increasing public EPI budgets would
add little to overall health budgets. For
example, in Cambodia, EPI accounts for
just above 1 percent of the Government’s
health budget so that even doubling the
allocation for immunization would have
little impact on the overall health budget.

Increasing the amount of government
resources committed to EPI is feasible in
developing countries. For example, the
Philippines used to be dependent on do-
nors for 95 percent of the costs of vacci-
nation. Beginning in 1993, the Philippines
elected to use government funds to pur-
chase the annual routine OPV require-
ment through UNICEF’s Vaccine Indepen-
dence Initiative (VII). The VII was devel-
oped to provide countries with a regular
supply of WHO-approved high quality vac-
cine. The Initiative is structured as a line
of credit so that governments pay into a
revolving fund after receiving the vaccine
on a quarterly schedule. The VII accepts
both hard and local currency, depending
on the country’s situation. Initially, donor

V
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funds are required to capitalize the revolv-
ing fund to cover the cost of vaccine for
two quarters, after which government
funds replenish the fund that reinstates
the line of credit for the next order of vac-
cines.

Today, the Philippines is fully financ-
ing the entire EPI vaccine requirement
through its own budgetary allocations. A
specific line item exists in the Department
of Health budget for vaccines and other
EPI expenditures. Based on a clear politi-
cal commitment arising out of polio eradi-
cation efforts, the Philippines has dem-
onstrated that sustaining EPI is possible
even under difficult economic circum-
stances. The VII also has been demon-
strated to be effective in West Africa.

Viet Nam has adopted a different ap-
proach to sustaining EPI activities. There
the Government has made a long-term
commitment to self-sufficiency through
local production of vaccines. The Govern-
ment currently funds 60 percent of the
total costs of EPI, and this will increase
during the next few years as local produc-
tion of hepatitis B and other new vaccines
begins. Two challenges remain in
Viet Nam. First, the Government needs to
obtain the investment capital required to

increase the local production capacity for
DPT and TT, and add a local production
capability for measles vaccine. The sec-
ond challenge will be to ensure that the
vaccine production facilities obtain suffi-
cient annual operating budgets to main-
tain quality and meet production require-
ments.

Three clear policy implications arise
from this discussion. First, governments
need to make high-level political commit-
ments to increased financing of childhood
vaccination. The experience from the
Philippines and Viet Nam suggests that
this is practical and feasible. With devel-
opment and increased wealth, all coun-
tries can fully fund EPI from their own re-
sources.

Second, all governments should es-
tablish budget line items for immuniza-
tion, allowing the ministries of health and
partner agencies the opportunity to track
public allocations over time.

Third, governments should, at the
very least, commit to covering all EPI op-
erating costs over the next three to five
years. In the cases of Cambodia and the
Lao PDR, this will involve substantial in-
creases in allocations for immunization,
but these are small relative to existing
health budgets.

User Charges

People in many countries are
accustomed to paying user
charges, particularly for cura-
tive care in the private sector.
However, little evidence exists

that such user fees can raise a significant
amount of revenue for health care ser-
vices provided by the government.6 User
charges also suffer from having high ad-

6 World Bank. 1993. World Development Report 1993: Investing
in Health. New York: Oxford University Press.
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ministrative costs relative to the amount
of revenue generated, and deciding who
can afford to pay (through means testing)
is difficult to do in practice. In addition,
user fees for publicly provided immuni-
zation are self-defeating if poor house-
holds without the ability to pay decide not
to immunize their children. This could
lead to decreased coverage among a par-
ticularly vulnerable group. While user
charges for immunization are not sensible
in most settings, they may be of some
value if they are used in remote rural ar-
eas to cover transportation costs and per
diems that encourage health workers to
conduct more outreach.

Social Health Insurance

Social health insurance pools the
risk of getting sick (and the
costs associated with curative
care) across a large number of
people, thereby reducing the fi-

nancial consequences of catastrophic ill-
nesses. Because everyone in a defined
group pays into the program each year,
health insurance transfers resources from
the healthy to the sick. Thus, most insur-
ance schemes have an incentive to pre-
vent their beneficiaries from becoming
sick and making claims on the insurance
fund.

Theoretically, at least, health insur-
ance schemes should be interested in
providing immunization services as long
as the cost of vaccination is lower than
the cost of treating the illness prevented.
Unfortunately, the extent of health insur-
ance in Cambodia, Lao PDR, and Viet Nam
is currently limited. Of the three countries,
only Viet Nam has a national government-
sponsored health insurance program. The
program is still in its infancy. It covers all
government employees and their imme-
diate dependents through a mandatory

payroll deduction. Workers employed in
the private sector may join on a voluntary
basis. Immunizations are not covered by
this system, but no reason exists why they
should not be. Using insurance funds,
vaccinations against cholera, Japanese
encephalitis, tetanus, and typhoid could
be provided to all beneficiaries, and
haemophilus influenzae B could be pro-
vided to children. The health insurance
scheme could thus provide impetus for in-
troducing these vaccines on a broad scale.

Bilateral Grant
Assistance

Bilateral grant aid has played
the predominant role in fi-
nancing immunization since
EPI’s beginning in 1976.
UNICEF has greatly facilitated

this process in several ways, including:
� directly soliciting bilateral funds;
� providing its own general resource

funds and technical assistance;
� serving as an international procure-

ment agency for purchasing vaccines,
cold chain, and injection equipment;

� combining vaccine and equipment
needs of developing countries into
very large procurement packages to
leverage low prices from manufactur-
ers; and

� accepting local currency from govern-
ments for purchasing vaccines and
equipment on the international market.
WHO also solicits funds from bilateral

agencies and routes these, and its own
funds and technical assistance, into EPI
programs of developing countries. Bilat-
eral agencies, either directly or through
NGOs, UNICEF, or WHO, provide support
for EPI through financial assistance or
donations of equipment, supplies, and
technical assistance.
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Despite significant contributions from
donors, bilateral aid to Cambodia and the
Lao PDR has barely been sufficient for
routine EPI needs. Because bilateral as-
sistance normally is committed on a
short-term basis, it is difficult to judge
whether even the current level of fund-
ing will be maintained in the future. The
challenges of polio eradication, measles
and tetanus elimination, introduction of
new equipment technology, and introduc-
tion of hepatitis B vaccine will further
stretch the limits of bilateral grants. To
meet these challenges in Cambodia, bi-
lateral aid would have to increase by
50 percent, to an average of more than
$3 million per year for each of the next
10 years, unless other sources of funds
can be identified. Similarly, in the Lao
PDR, bilateral assistance would also have
to increase by 50 percent, to an average
of $1.5 million per year for each of the next
10 years. As is evident from Table 19, it is
unlikely that this amount of grant assis-
tance will be available in the coming
years. In real terms, the amount of grant

aid for health and population is no greater
than it was 12 years ago and the situation
for Asia and the Pacific may be worsening.

In Viet Nam, bilateral assistance cur-
rently accounts for 40 percent of EPI costs.
If the Government is successful in attain-
ing self-sufficiency in vaccine production
beyond 2000, bilateral assistance for
EPI can be concentrated on technical and
operational costs (during NIDs for
measles control). However, achieving
self-sufficiency will require about
$20 million in capital investments.

Loan Financing
lthough loan financing has not
been widely used for immuni-
zation programs in developing
countries, it could provide some
practical advantages. First,

loans would diversify the financing of EPI
and reduce the risk of short-term fluctua-
tions in funding that can lead to interrup-
tions in service delivery, vaccine supply
stock-outs, and uneven geographic cov-

Table 19. Official Development Assistance from OECD Members

Asia and the
Global Pacific

Year
Percent Total, For health For health Received
of GDPa 1995 $ and population and population, 1995 $

(billion)a (%)b 1995 $ (billion)b (billion)c

1986 0.35 68.1 5.3 3.6 18.5
1987 0.34 65.5 5.2 3.4 20.1
1988 0.36 70.4 5.3 3.7 18.4
1989 0.33 69.6 4.8 3.3 19.0
1990 0.33 75.4 3.7 2.8 17.6
1991 0.33 84.9 3.2 2.7 17.9
1992 0.33 78.0 3.7 2.9 19.7
1993 0.30 75.6 4.1 3.1 18.3
1994 0.30 72.4 4.9 3.5 19.1
1995 0.27 66.5 5.6 3.7 16.5
1996 0.25 65.4    -    - 15.0

- = not available, OECD =Organisation for Economic Co-operation and Development
aDisbursements. bCommitments. cNet receipts.
Sources: Development Assistance Committee, Development Cooperation Reports, OECD, 1986-1997.

A
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erage. Second, loans would provide long-
term financing that would alleviate the
“constant crisis” faced by governments
and bilateral donors. Long-term funding
would allow more coherent financial
planning for EPI to consolidate its suc-
cesses and meet new challenges. Third,
loan financing would provide a source of
untied foreign exchange. About half of all
immunization expenditures require for-
eign exchange (about 40 percent for vac-
cines and the remainder for cold chain
and injection equipment), and loans
would allow governments to purchase the
latest technology at the lowest interna-
tional prices available.

Some of the reluctance of countries
to borrow for EPI comes from a concern
that such loans will be a burden on future
generations. This concern gets things
backward. Borrowing money to protect
children will ensure that they, in fact, have
a future. Limiting investments in immu-
nization to what governments can afford
in the short term is counterproductive
from a long-term development perspec-
tive because it implies an underinvest-
ment in human capital. In addition, many
of the poorest countries, including Cam-
bodia, Lao PDR, and Viet Nam, are eli-
gible for concessional loans. With its low
interest rates, grace periods, and long re-
payment periods, the grant component of
a concessional loan is substantial.

Trust Funds

Some smaller countries are try-
ing to establish trust funds to
help meet the recurrent foreign
exchange costs of immuniza-
tion. A trust fund is intended as

an endowment from which the invest-
ment income (interest) will be used to
buy vaccines. This approach has a num-
ber of advantages.

� It helps to ensure that existing effec-
tive programs are sustained.

� Vaccine purchases are not subject to
year-to-year fluctuations in the
government’s health allocations or
long-term reductions in the budget.

� It demonstrates the government’s
long-term commitment to immuniza-
tion.

� It addresses a key constraint found in
many EPI programs and allows man-
agers to focus on other aspects of pro-
gram development.

� It avoids future foreign exchange risks.
Against these advantages, trust funds

may exhibit several difficulties.  First, trust
funds require considerable effort to estab-
lish, and need careful management and
monitoring. Second, income from the
fund needs to be carefully used and ac-
counted for. Third, in economically diffi-
cult times, income from the trust fund
may be insufficient to maintain EPI activi-
ties (this is likely to have a negative effect
on other financing options as well).
Fourth, the existence of a trust fund might
decrease government and donor involve-
ment, possibly reducing the overall re-
sources available for EPI. Fifth, vaccines
and related expenses are not the only re-
current costs that need to be financed to
ensure a functioning EPI. Governments
themselves still will need to meet opera-
tional costs.

With little experience with trust funds
in the health sector, it is difficult to deter-
mine whether these problems are more
theoretical than real.
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Appendixes

Appendix 1: EPI Basics1

The Expanded Program on Immu-
nization (EPI) has the goal of reduc-
ing morbidity and mortality for six

childhood diseases: tuberculosis, diph-
theria, pertussis, tetanus, measles, and
poliomyelitis. This is accomplished
through immunizing all infants under one
year of age with Bacillus Calmette-Guérin
(BCG) (for tuberculosis); antidiphtheria,
pertussis, and tetanus vaccine (DPT) ; oral
polio vaccine (OPV) (for poliomyelitis);
and measles vaccine. An additional step
is immunizing pregnant women with the
tetanus toxoid (TT). The World Health
Organization (WHO) is also recommend-
ing that the hepatitis B vaccine should be
integrated into the national immunization
program in all countries, and that other
new vaccines be introduced as appropri-
ate to national priorities and capacities.
WHO provides technical and other assis-
tance for all these activities.

Target EPI Diseases
Tuberculosis
Caused by Mycobacterium tuberculosis,
tuberculosis was the reason for an esti-
mated 2.6 million deaths worldwide in
1990. The pandemic of human immuno-

deficiency virus infection and an increase
in multiple drug-resistant tuberculosis
bacteria have profoundly worsened the
public health burden of tuberculosis.

Diphtheria
A bacterial infection caused by Coryne-
bacterium diphtheriae, diphtheria is trans-
mitted from person to person through
close physical and respiratory contact.
Like other respiratory infections, trans-
mission is increased in overcrowded and
poor socioeconomic conditions. In tem-
perate climates, prior to widespread vac-
cination, respiratory diphtheria com-
monly affected preschool and school-age
children, and deaths occurred from exo-
toxin-induced damage to other organs.
Nasal diphtheria may be mild and chronic
carriage of the organism frequently oc-
curs; asymptomatic infections are com-
mon. A cutaneous form of diphtheria is
common in tropical countries and may
be important in transmission. Recently,
large epidemics have occurred in Russia
and the Ukraine.

Tetanus
Tetanus is caused by the action of a po-
tent neurotoxin produced during the

1 Drawn heavily from World Health Organization. 1996. Immu-
nization Policy. Global Programme for Vaccines and Immuni-
zation. Expanded Programme on Immunization. Geneva.
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growth of the anaerobic bacterium,
Clostridium tetani, in damaged or dead
tissues, such as those that occur in dirty
wounds, or the umbilical cord if delivery
has not been clean. Tetanus has an envi-
ronmental reservoir and is not a transmis-
sible disease.

In developed countries, it affects
mainly the elderly because younger per-
sons have been immunized. In develop-
ing countries, neonatal tetanus (NNT) is
an important cause of infant mortality. Ma-
ternal tetanus can occur by postpartum
contamination of the uterus. In addition
to vaccination, improving delivery care
and treatment of wounds are important
interventions to reduce tetanus.

Pertussis
Caused by Bordetella pertussis, pertussis
(whooping cough) is a bacterial respira-
tory infection. It causes a severe cough
of several weeks’ duration, with a char-
acteristic whoop, often with cyanosis and
vomiting. In young infants the cough may
be absent and disease may manifest with
spells of apnea. Many of the symptoms
are thought to be caused by toxins re-
leased by the causative bacteria, in par-
ticular the pertussis toxin.

Poliomyelitis
Spread through the fecal-oral route, po-
liomyelitis is an acute viral infection.
Transmission is higher in areas of poor
sanitation. Where sanitation is good, pha-
ryngeal spread becomes more important.
The majority of wild poliovirus infections
are asymptomatic; the risk of paralysis is
about 1 in 200 infections among infants
less than one year old, and 1 in 100 infec-
tions among children aged 1-14 years.
Factors increasing the likelihood of paraly-
sis include administering injections or
tonsillectomy during the incubation pe-
riod of poliovirus infection, pregnancy,
stress, and trauma.

Measles
Measles is an acute viral infection that is
transmitted by close respiratory contact.
It may also spread through aerosolized
droplets. Most deaths occur through sec-
ondary infections of the respiratory and/
or gastrointestinal tract.

Hepatitis B
Caused by the hepatitis B virus, an acute
infection may be subclinical, especially in
infants and young children, or may be
present with malaise, nausea, and jaun-
dice. The main public health conse-
quences of hepatitis B infections are the
chronic liver disease and liver cancer that
arise in carriers of the virus, who can be
identified through the detection of the
hepatitis B surface antigen. The younger
the age at infection, the higher the chance
of becoming a carrier: as many as 95 per-
cent of infected infants—but only around
10 percent of adults—become long-term
carriers.

In developing countries, the main
route of transmission is perinatally from
a carrier mother to her baby, which is
more likely if the mother is positive for
the hepatitis B virus E antigen, and trans-
mission between young children. In in-
dustrialized countries, the main routes of
transmission are sexual intercourse
(which also plays a role in central and east
Africa and much of Asia and the Pacific),
and blood to blood contact (transfusion,
needle sharing among intravenous drug
users, and mother to baby).

Available Vaccines
BCG
Although Bacillus Calmette-Guérin (BCG)
is the most widely used vaccine in the
world (85 percent of infants received a
dose of BCG in 1993), estimates of effi-
cacy vary widely and no reliable immu-
nological markers of protection against tu-
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berculosis exist. Data showing that BCG
protects against tuberculous meningitis
and against miliary tuberculosis (esti-
mated at 75-86 percent protection) have
led to a hypothesis that BCG protects
against blood-borne dissemination of the
bacteria, but does not limit the growth of
localized foci that occur in pulmonary tu-
berculosis.

BCG also protects against leprosy, al-
though the estimated efficacy has varied
from 20 percent in Myanmar to 80 percent
in Uganda. Because efficacy against pul-
monary tuberculosis is doubtful, the main-
stays of tuberculosis control programs are
finding cases and treatment. BCG immu-
nization at birth, however, reduces the
morbidity and mortality from tuberculo-
sis among children.

Diphtheria Toxoid
Diphtheria toxoid is a formaldehyde-
inactivated preparation of diphtheria
toxin. This toxoid protects against the ac-
tion of the toxin. Immunized persons can
be infected by toxin-producing strains of
diphtheria, but the systemic manifesta-
tions of diphtheria do not occur.

Although the public health burden of
diphtheria has been low in most devel-
oping countries, because most children
acquired immunity through subclinical or
cutaneous infection, recent outbreaks of
diphtheria have been observed in
Algeria, People’s Republic of China,
Jordan, Lesotho, Sudan, and Yemen Arab
Republic, showing the importance of im-
munizing children in all countries. Diph-
theria outbreaks in adults in Europe show
the need to maintain immunity against
the disease throughout life.

No data exist from randomized con-
trolled trials of the clinical efficacy of diph-
theria toxoid, but outbreak investigations
have shown efficacies of more than
87 percent. Diphtheria toxoid is almost al-
ways administered together with TT and

pertussis vaccine as part of the DPT vac-
cine in the primary vaccination series. It
is also available as a component of other
combined vaccines, or as a monovalent
vaccine.

Tetanus Toxoid
Tetanus toxoid is a formaldehyde-
inactivated preparation of tetanus toxin,
adsorbed onto aluminum salts to increase
its antigenicity. TT is stable and can with-
stand exposure to room temperature for
months without a significant loss of potency.

TT induces the formation of specific
antitoxins, which neutralize the toxin. An-
titoxin, which passes to the fetus across
the placenta following active immuniza-
tion of the mother, prevents NNT. TT is a
highly effective vaccine. In most studies,
the efficacy of two doses of TT during
pregnancy in preventing neonatal tetanus
has ranged from 80 to 100 percent.

Pertussis Vaccine
Two types of pertussis vaccine are avail-
able: whole cell vaccines, which contain
whole pertussis bacteria killed by chemi-
cals or heat, and acellular vaccines, which
have been introduced recently in some
industrialized countries. Whole cell vac-
cines are effective in preventing serious
illness, but they do not protect completely
against infection with the organism.

Efficacy and antibody levels wane
with time after vaccination. The impor-
tance of pertussis vaccination is demon-
strated by the decline in reported inci-
dence in industrialized and developing
countries with well-established immuni-
zation programs, and the rebound in in-
cidence and recurrence of epidemics that
occurred in countries such as Japan,
Sweden, and United Kingdom when vac-
cination uptake fell. The widespread use
of DPT vaccine containing the whole cell
pertussis component remains the corner-
stone of pertussis control.

Appendixes



44    Financing Immunization in Cambodia, Lao PDR, and Viet Nam

Poliomyelitis Vaccines
There are two types of vaccine against
poliomyelitis: oral and injectable. Oral
poliomyelitis vaccine (OPV) comprises
three types of attenuated polioviruses.
Because of its low cost, ease of adminis-
tration, superiority in conferring intestinal
immunity, and the potential to infect
household and community contacts sec-
ondarily, EPI recommends trivalent OPV
as the vaccine of choice for eradicating
poliomyelitis.

In industrialized countries, serocon-
version rates after three doses of OPV
have been demonstrated to be high
(greater than 90 percent) to all three types
of virus. The efficacy of three doses of
OPV in preventing paralytic polio in de-
veloping countries is 72-98 percent when
the cold chain is properly maintained. In
many developing countries, routine im-
munization alone may not be sufficient
to stop the transmission of wild poliovi-
rus, and supplementary immunization
campaigns are recommended.

Measles Vaccine
Measles vaccines are live, further attenu-
ated virus preparations derived from vari-
ous measles virus strains isolated in the
1950s. Standard vaccines contain about,
but not less than, 1,000 infectious units per
dose. In developing countries, serores-
ponse rates and clinical efficacy have usu-
ally exceeded 85 percent.

Hepatitis B Vaccine
Two types of hepatitis B vaccine contain-
ing hepatitis B surface antigen are avail-
able: plasma-derived vaccine and recom-
binant vaccine. Both vaccines are safe
and immunogenic even when adminis-
tered at birth, and highly efficacious. More
than 90 percent of susceptible children
develop a protective antibody response
following three doses of vaccine, and the
efficacy of the vaccine in preventing

chronic carriage in most cohorts of chil-
dren studied for more than 10 years ex-
ceeds 90 percent. Infants of hepatitis B
surface antigen-positive carrier mothers
respond less well to the vaccine because
it is often delivered after infection has
occurred. The vaccine efficacy in prevent-
ing chronic hepatitis B virus carriage in
these infants is 75-95 percent.

Immunization Schedule
for Infants
Recommendations for the age at which
vaccines are administered are influenced
by several factors, including
� age-specific risks of disease,
� age-specific immunological response

to vaccines,
� potential interference with the im-

mune response by passively trans-
ferred maternal antibody,

� age-specific risks of vaccine associ-
ated complications, and

� programmatic feasibility.
In general, vaccines are recom-

mended for the youngest age group at risk
of developing the disease whose mem-
bers are capable of developing an ad-
equate antibody response to immuniza-
tion without adverse effects from the vac-
cine.

In addition to the need to protect in-
fants before they encounter the wild
disease-causing agents, administering
vaccines early in life makes it easier to
achieve high immunization coverage.
Table A1.1 shows the immunization
schedule for infants recommended by
WHO for EPI in developing countries.

The schedule calls for all children to
receive one dose of BCG vaccine, three
doses of DPT vaccine, four doses of OPV,
and one dose of measles vaccine before
the first birthday. The age for beginning
hepatitis B immunization depends on the
proportion of infections that is acquired
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perinatally. In Southeast Asia, where peri-
natal infection is common, it is important
to administer the first dose as soon as
possible after birth (Scheme A). The sec-
ond dose is administered with the first
dose of DPT, and the third dose with the
third dose of DPT. Programmatically, it is
easiest if the three doses are adminis-
tered at the same time as the three doses
of DPT.

A combined preparation of DPT and
hepatitis B vaccine is likely to be avail-
able in the near future, which will facili-
tate the administration of the hepatitis B
vaccine. However, countries with a high
proportion of perinatal infection may still
need to give monovalent hepatitis B vac-
cine at birth even after the combined vac-
cine is introduced.

Tetanus Toxoid Immunization
for Women of Childbearing Age
The optimal program to protect new-
borns against NNT via immunization of
their mothers depends on the immuni-
zation history of women. When most
women of childbearing age have not pre-
viously been immunized with TT in their
infancy or adolescence, implementing a
five-dose TT schedule for women of

childbearing age is recommended. Each
country defines the age group to be in-
cluded in the “childbearing age” category
(such as 15-44 years or 15-35 years) ac-
cording to local fertility patterns and the
available resources. In practice, this
scheme also is used in areas where little
or no documentation exists of past im-
munization with tetanus-containing vac-
cines, even if some women are likely to
have received some doses in childhood.
Table A1.2 shows the recommended TT
immunization schedule for women of
childbearing age.

The TT immunization schedule
should include a first dose given at the
first contact, a second dose at least four
weeks after the first dose, and a third
dose given 6-12 months after the second
dose. Protective antibody levels are at-
tained in 80-90 percent of women after
the second dose, and in 95-98 percent of
women after the third dose. This basic
course will provide protection for at least
five years. Fourth and fifth doses of TT
given later will prolong the duration of
immunity for 10 and 20 years, respec-
tively.

In the future, increasing numbers of
women of childbearing age will have
documentation of receiving TT-containing
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Table A1.1 Immunization Schedule for Infants

Hepatitis B Vaccine
Age Vaccines Scheme A Scheme B

Birth BCG, OPV 0 Hepatitis B 1
6 weeks DPT 1, OPV 1 Hepatitis B 2 Hepatitis B 1
10 weeks DPT 2, OPV 2 Hepatitis B 2
14 weeks DPT 3, OPV 3 Hepatitis B 3 Hepatitis B 3
9 months Measles

BCG = antituberculosis vaccine, DPT = antidiptheria, pertussis, and tetnus vaccine (0-3 doses), OPV = oral polio vaccine
(1-3 doses)
Source: World Health Organization. 1996.“Immunization Policy,” Global Programme for Vaccines and Immunization, Exapnded
Programme on Immunization, Geneva.



46    Financing Immunization in Cambodia, Lao PDR, and Viet Nam

vaccines during early childhood or when
school-aged. Other schemes of immuni-
zation can then be considered. The rate
of loss of immunity and the capacity to
respond to a booster dose depend on the
number of TT doses given, the age at im-
munization, and the interval between the
primary series and the booster dose. The
duration of tetanus immunity following
three doses of DPT given at one-month
intervals in early infancy is about five
years, but the capacity to respond rap-
idly to a booster dose persists for much
longer.

Tetanus Toxoid Immunization
for School-Age Children
Immunizing school children is another
important TT approach. Children under
seven years are immunized with a com-
bined diphtheria-tetanus vaccine; older
children also receive a combined diph-
theria-tetanus with less diphtheria toxoid
or TT vaccine if the former is not avail-
able. In previously unimmunized school-
children, practical immunization sched-
ules usually involve two primary doses
given at school entry with at least a four-
week interval, a third dose administered
at the next grade (after one year), and a
fourth dose in the next grade.

Vaccine Cold Chain
The vaccine cold chain is a network of
refrigerators, freezers, and cold boxes,
organized by teams of people throughout
the world, and is the backbone of EPI. It
ensures that vaccine is kept at the cor-
rect temperature from the time it leaves
the vaccine manufacturer, through ship-
ping, storage in large “cold rooms” in the
country, and final distribution to a health
worker to immunize a child.

Transport of vaccines to health cen-
ters within the country can be a major
problem, especially in remote areas. In
some countries, motorbikes developed
for use by farmers in the Australian bush
have been adapted to meet the specifi-
cations needed for vaccine delivery. Else-
where, health workers use horses and
dugout canoes to ensure that vaccine gets
through to children in the most remote
areas. If a weak link appears anywhere
along the chain and the system fails, valu-
able vaccines are lost and children are left
unprotected.

The cold chain system has to be tai-
lored to meet a wide variety of conditions.
Some regions have intermittent or no
electricity, and ice for cold boxes be-
comes a significant operational expense
for immunization programs.

Table A1.2 Tetanus Toxoid (TT) Immunization Schedule for Women of Childbearing Age

Dose Schedule Expected Duration
of Protection

TT 1 First contact or as early as possible in pregnancy None
TT 2 At least 4 weeks after TT 1 1-3 years
TT 3 At least 6 months after TT 2 5 years
TT 4 At least 1 year after TT 3 or during subsequent pregnancy 10 years
TT 5 At least 1 year after TT 4 or during subsequent pregnancy All childbearing years

Source: World Health Organization. 1996.“Immunization Policy,” Global Programme for Vaccines and Immunization, Expanded
Programme on Immunization, Geneva.



   47

Appendix 2

DETAILED COST PROJECTIONS, CAMBODIA, 1999-2008 ($ million)

Year
Cost Category

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Routine EPI
Routine Vaccine 0.92 0.87 0.85 0.88 0.90 0.93 0.95 0.98 1.01 1.04
Special Activities, Low Coverage Areas 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
Operational Costs, Routine Services 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13
Training of Health Staff 0.04 0.03 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Social Mobilization 0.03 0.03 0.06 0.03 0.02 0.01 0.01 0.01 0.01 0.01
Review Workshops 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Supervision, Monitoring 0.05 0.05 0.04 0.04 0.03 0.02 0.02 0.02 0.02 0.02
Coverage Survey, Evaluation 0.03 0.03 0.03 0.03

     Subtotal 1.33 1.23 1.23 1.25 1.22 1.22 1.28 1.27 1.30 1.36

Disease Control, Elimination, Eradication
Poliomyelitis Eradication

OPV for NIDs, SNIDs, HRRIs 0.45 0.25
Operational Costs 0.35 0.25
Surveillance Costs 0.10 0.10

Neonatal Tetanus Elimination
PAB Implementation 0.01
Operational Costs, Case Response 0.01 0.01 0.01 0.01
Additional Surveillance Costs 0.01 0.01 0.01 0.01
Operatioonal Costs, School Program 0.05 0.06 0.06

Accelerated Measles Control
NID Vaccine 0.96 0.32 0.32
Operational Costs 0.60 0.40 0.40
Additional Surveillance Costs 0.10 0.10 0.10 0.15 0.15 0.15 0.15 0.15 0.15
     Subtotal 0.93 2.33 0.17 0.17 0.15 0.87 0.15 0.15 0.87 0.15

Safety and Efficacy
Ensuring Adequate Transport 0.21 0.19 0.23 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Cold Chain Replacement 0.25 0.27 0.27 0.29 0.29 0.29 0.29 0.29 0.29 0.29
Injection Equipment Replacement 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
Adverse Events Reporting System 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

          Subtotal 0.58 0.58 0.62 0.71 0.71 0.71 0.71 0.71 0.71 0.71

EPI Plus
Vitamin A 0.02 0.03 0.04 0.04 0.05 0.05 0.05 0.05 0.06
Hepatitis B Vaccine 0.18 0.23 0.32 0.41 0.51 0.61 0.72 0.83 0.85

          Subtotal 0.20 0.26 0.36 0.45 0.56 0.66 0.77 0.88 0.91
               Total 2.83 4.34 2.28 2.48 2.53 3.35 2.79 2.90 3.76 3.12

EPI = Expanded Programme on Immunization, HRRIs = high-risk response immunizations, NIDs = national immunization days, OPV = oral polio vaccine,
PAB = protected at birth (neonatal tetanus prevention through immunization of mothers), SNIDs = subnational immunization days
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Appendix 3
DETAILED COST PROJECTIONS, LAO PDR, 1999-2008 ($ million)

Year
Cost Category

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Routine EPI
Vaccines 0.51 0.52 0.54 0.55 0.56 0.58 0.59 0.60 0.62 0.63
Operational Costs 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
Staff Training 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Management Training 0.01 0.01 0.01 0.01 0.01
Workshops 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Supervision and Monitoring 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
          Subtotal 0.97 0.99 1.00 1.02 1.02 1.05 1.05 1.07 1.08 1.10

Disease Control, Elimination, Eradication
Poliomyelitis Eradication

NIDs, SNIDs, HRRI 0.09 0.05
      Vaccines

Operational Costs 0.10 0.05
Neonatal Tetanus Elimination

PAB Implementation 0.01
Operational Costs, Response 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Operational Costs, School Program 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Accelerated Measles Control
NID Vaccine 0.35 0.12 0.12 0.12 0.12 0.12 0.12 0.12
Operational Costs 0.20 0.15 0.15 0.15 0.15 0.15 0.15 0.15

          Subtotal 0.76 0.13 0.03 0.30 0.30 0.30 0.30 0.30 0.30 0.30

Safety and Efficacy
Cold Chain Replacement 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Cold Chain Supplies 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Injection Equipment Replacement  0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
Adverse Events Reporting System 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
     Subtotal 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14

EPI Plus
Vitamin A 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03
Hepatitis B Vaccine 0.00 0.07 0.10 0.14 0.18 0.22 0.27 0.31 0.36 0.37

          Subtotal 0.02 0.09 0.13 0.17 0.21 0.25 0.29 0.34 0.39 0.40
               Total 1.89 1.35 1.29 1.62 1.66 1.73 1.78 1.85 1.90 1.93

EPI = Expanded Programme on Immunization, HRRIs = high-risk response immunizations, NIDs = national immunization days, OPV = oral polio vaccine,
PAB = protected at birth (neonatal tetanus prevention through immunization of mothers), SNIDs = subnational immunization days
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