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Immunizing the children of the world:
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The Expanded Programme on Immunization (EPI) is already a major public health
success. National immunization services are now providing some 50% of infants in devel-
oping countries with a third dose of either polio or DPT vaccines, thereby preventing
each year about 200 000 children from becoming paralysed with poliomyelitis and over a
million deaths from measles, neonatal tetanus and pertussis in these countries. EPI pro-
vides a compelling demonstration ofwhat can be accomplished when there is unanimity of
purpose. Such unanimity has been possible because the programme is inexpensive, easily
understood, and relatively easy to implement, and because it brings immediate, highly
visible benefits.

However, present estimates suggest that only 70% ofinfants in the developing countries
will be covered in 1990. Efforts to better that figure are therefore needed and must be
continued beyond that year in order to:

-accelerate progress in countries which have still not attained full coverage;
-sustain full immunization coverage in the remaining countries;
-eliminate EPI's target diseases as public health problems;
-introduce new vaccines as soon as they become appropriate for public health use;
-use the EPI as a springboard for the promotion and delivery of other primary health
care interventions; and
-pursue research and development in support of the above actions.

PROGRAMME ORIGINS:
BUILDING THE COALITION

The Expanded Programme on Immunization (EPI)
was initiated by the World Health Assembly in 1974.
At first sponsored by WHO alone, the EPI has now

* From the Expanded Programme on Immunization, World
Health Organization, 1211 Geneva 27, Switzerland. Requests for
reprints should be sent to this address. A French translation of this
article will appear in a later issue of the Bulletin.

' Director.
2 Medical Officer.
3 Consultant.
4 Technical Officer.

grown to be an operational programme of Member
States working with a broad-based coalition of
United Nations agencies, multi- and bilateral
development agencies, private and voluntary groups,
and concerned individuals. Countries have strongly
supported the EPI, which is reflected in their state-
ments at meetings of the WHO Executive Board and
World Health Assembly over the past decade. More
importantly, using the Programme, many developing
countries have achieved spectacular increases in im-
munization coverage in recent years.

International support has been essential for national
progress, UNICEF being the major provider of vac-
cines and other supplies, including "cold chain"
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equipment. (The cold chain is the system required to
keep vaccines potent as they are transported and
stored between the place of manufacture and the
place of use.) The majority of bilateral development
agencies and a number of United Nations agencies
support the programme through contributions to
WHO and UNICEF, bilateral contributions made
specifically for the EPI, or in other ways in the con-
text of broader development initiatives.
The World Bank, UNDP and the Rockefeller Foun-

dation, in addition to making financial contributions
to the EPI, joined WHO and UNICEF to form the
Task Force for Child Survival in 1984. The Task
Force serves as an effective catalyst in mobilizing
support for immunization and other primary health
care initiatives. In particular, it has convened a series
of successful meetings, bringing together the heads of
the sponsoring agencies along with the heads of
bilateral development agencies and health ministers
from developing countries. The most recent meeting
was held in March 1988 in Talloires, France.
Many other private and voluntary groups also pro-

vide active support to the programme. They include
the Association for the Promotion of Preventive
Medicine, Paris; the International Children's Centre,
Paris; Rotary International; and the Save the Children
Fund in the Netherlands, the United Kingdom and
the USA.
WHO has served as the coordinator and technical

authority for the EPI. With collaboration from the
Centers for Disease Control (USA), WHO produced
prototype training materials which have been exten-
sively used in national programmes. These materials
are revised from time to time and are extended
to cover other primary health care interventions
(child-spacing and vitamin A supplementation are
current examples). WHO established the basic EPI
information system which permits global estimates
to be made of immunization coverage and disease
incidence. WHO also issues technical papers on a
periodic basis and a newsletter, EPI Update (approxi-
mately quarterly), each issue of which summarizes
technical information in a particular area.
WHO has worked in close collaboration with

UNICEF in the above efforts and in introducing
improved cold chain methods and materials. During
the past decade, the WHO/UNICEF partnership
has resulted in making available a whole new gener-
ation of cold chain equipment which is specifically
designed to meet the needs of immunization pro-
grammes in developing countries. UNICEF has been
particularly effective in its initiatives in the area of
social mobilization and in eliciting increased financial
support for the programme. Publication of the annual
report on the state of the world's children (1) has
brought to the attention of world leaders the problems
afflicting children in developing countries and the

impact that low-cost interventions- including im-
munization- can have in promoting child survival
and development. UNICEF also helped to publicize
the dramatic success of national immunization days in
Colombia in 1984 and to encourage this idea world-
wide. Specially designated national immunization
days have been an important element in programme
acceleration activities that have recently been taking
place in many areas.
The delivery of immunization services, because of

their basic simplicity, provides an excellent building
block for the health infrastructure. Delivering im-
munization with other services ensures that immuni-
zation can act in synergy with those other services,
maximizing the combined benefits for women and
children. When children thrive, parents gain the
confidence to limit the number ofbirths to the number
of children they desire, and this, in turn, provides
further health benefits for mother and child.
The Expanded Programme on Immunization has

worked in close collaboration with the WHO Diar-
rhoeal Diseases Control Programme (CDD) in devel-
oping training materials which can conveniently be
integrated and used in a single course. The two
programmes have also developed, in collaboration
with the WHO Division of Family Health, a teaching
module on child-spacing which is suitable for in-
clusion in training courses using a modular design
(including EPI and CDD courses). During the past
year, in collaboration with the WHO Nutrition Unit,
the EPI has worked on introducing vitamin A and
iodine supplementation within immunization pro-
grammes serving populations at risk from these
deficiences. These activities are helping to make
the EPI an effective promoter of other essential
interventions while at the same time reinforcing the
priority of immunization through links with other
programmes.
EPI'S achievements so far are a major public health

success. Immunization services, which reached less
than 5% of children in the developing world when the
programme was established, are now reaching some
50% with a third dose of either polio or DPT vac-
cines (Fig. 1, Table 1). Immunization in developing
countries is preventing each year almost 200 000
children from becoming paralysed with poliomyelitis
and over a million deaths from measles, neonatal
tetanus and pertussis (Table 2).
Few people believed, when the programme was

created, that the 1990 goal ofproviding immunization
for all children of the world was anything but wishful
thinking. However, this initiative, like the global
smallpox eradication programme before it, is pro-
viding a compelling demonstration of what can be
accomplished when there is unanimity of purpose.
Public health, political and community leaders have
put their efforts into making this worldwide pro-
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gramme succeed. In turn, this has been possible immediate, highly visible benefits. It is good public
because the programme is easily understood, inex- health and good politics.
pensive and easy to implement, and because it brings

Table 1. Estimated immunization coverage with BCG, DPT, poliomyelitis, measles and tetanus vaccines, based on data
available as of December 1987

Specific vaccine coverage (%)

Newborns percentage Children less than 1 year of age given: women
Developing countries ranked 1 year of age of surviving given
by surviving infants (millions) infants BCG DPT-3 Polio-3 Measles tetanus-2

1. India (1986)' 23.12 27 29 53 45 1 40

2. Indonesia (1986) 4.94 33 67 48 46 47 26

3. Nigeria (1986) 4.44 38 42 21 22 32 13

4. Pakistan (1986) 3.79 43 69 56 56 41 5

5. Bangladesh (1986) 3.17 46 5 5 4 3 5

6. Mexico (1986) 2.55 49 54 34 96 60 _b
7. Brazil (1986) 2.49 52 56 52 89 55 -

8. Iran (Islamic Rep. of) (1986) 2.00 55 83 76 79 80 32

9. Ethiopia (1 984/1986) 1.92 57 12 7 7 10 5

10. Viet Nam (1986) 1.75 59 54 42 46 38 -

11. Egypt (1986) 1.71 61 77 80 79 78 9

12. Philippines (1986) 1.55 63 72 55 55 53 49

13. Turkey (1985S/1986) 1.38 64 45 45 45 36 -

14. Zaire (1986) 1.27 66 52 32 33 39 27

15. South Africa 1.25 67 - - - - -

16. Kenya (1987S) 1.08 69 86 75 75 60 37

17. Thailand (1986) 1.06 70 83 62 62 39 45

18. Tanzania (United Rep. of) (1986) 1.03 71 93 69 65 76 60

19. Burma (1986) 1.02 72 32 20 4 3 21

20. Rep. of Korea (1 984/1985) 0.94 73 47 76 80 89 -

21. Sudan (1986) 0.91 74 22 14 14 11 6

22. Colombia (1986) 0.86 76 69 57 65 56 -

23. Algeria (1986S) 0.81 76 89 69 69 67 -

24. Morocco (1986) 0.81 77 72 53 53 48 -

25. Argentina (1986) 0.72 78 89 67 79 87 -

In above 25 countries 66.58 78 45 46 47 29 23

In other developing countries 18.49 22 54 46 44 41 17

Subtotal: developing countries 85.07 100/82 47 46 47 31 22
(excluding China)

In China (1987S) 18.12 18 70 62 68 63 -

Total: developing countries 103.19 100 51 49 50 37 19
(including China)
Total: industrialized countries 17.61 59 71 76 80 -

Global total 120.80 52 52 54 43 16

Figures in parentheses give the year of coverage data; S - survey data.
The dash signifies no data available. No year of coverage is therefore given for South Africa.
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*Excluding the USA and Canada

Fig. 1. Estimated percentage of children immunized in the
first year of life with BCG, DPT-3, polio-3 and measles
vaccines and the percentage of pregnant women immu-
nized against tetanus (tetanus-2), by WHO Regions (for
Africa, the Americas, Eastern Mediterranean, Europe,
South-East Asia and the Western Pacific), based on
information available as of December 1987.

REACHING 1990: THE REMAINING BARRIERS

How can immunization coverage, which took
almost 15 years to reach the 50% mark, be boosted
to levels of 80% or more by 1990? The issue is not

simply immunization by this target date, for immuni-
zation services have to be established in ways that will
strengthen the other elements of primary health care
and must be sustained in the foreseeable future. The
prospects are, in fact, encouraging because the
present coverage was attained using a health infra-
structure that was built up only since the beginning of
the EPI. It was never envisioned that coverage would
expand by equal increments each year. Rather, it was
expected that from low levels over several years,
there would follow a period of rapid growth. This is
in fact what has happened.
The programme started by emphasizing training.

This had two major objectives: (1) to enable the
development of sound national plans to which ex
ternal donors could give their support, and (2) to
provide a critical mass of competent immunization
managers in each country. National programmes
were encouraged to begin operations in relatively
limited areas and then to expand in a phased manner.
In this way, problems of logistics as well as training
and supervision of peripheral staff could be recog-
nized and solved in the initial areas, and systems
permitting effective programme expansion could be
established or reinforced.

It is only since the mid-1980s that the majority of
developing countries have had a core immunization
infrastructure that allowed the immunization cover-
age to be rapidly increased in a sustained manner.

Table 2. Estimated annual number of deaths prevented from neonatal tetanus, cases and deaths prevented from
pertussis and measles, and cases prevented from poliomyelitis in developing countries (excluding China)

No.of
neonatal No. of No. of No. of No. of No. of

No. of tetanus pertussis pertussis measles measles polio
No. of surviving deaths cases deaths cases deaths cases

newborns' infants' preventedC preventedd prevented' preventedf preventedI preventedh
(x 1000) (x 1000) (x 1000) (x 1000) (x1O000) (x 1000) (x 1000) (x 1000)

In 25 largest 73 103 66 578 161 21 628 249 18 034 535 150
developing countries

In other 20 325 18 489 33 5984 68 7202 216 39
developing countries

Total 93 428 85 067 194 27 612 317 25 236 751 188

Based on 1986 estimated population and crude birth rates.
Based on estimated number of newborns and infant mortality rate.
Based on mortality estimations from surveys or reports, a vaccine efficacy of 0.95, and immunization coverage reported as of December 1987. Countries

without available data were arbitrarily categorized into one of 3 levels of neonatal tetanus mortality: 5, 10 or 15 per 1000 live births.
d Based on an incidence estimation of 80% of newboms in absence of an immunization programme, a vaccine efficacy of 0.8 for 3 doses, and

immunization coverage reported as of December 1987.
' Based on mortality estimations of one-third of measles deaths, a vaccine efficacy of 0.8 for 3 doses, and immunization coverage reported as of December

1987.
f Based on an incidence estimation of 100% surviving newboms in absence of an immunization programme, a vaccine efficacy of 0.95, and immunization

coverage reported as of December 1987.
Based on arbitrary case fatality rates ranging from 2% to 4%, a vaccine efficacy of 0.95, and immunization coverage reported as of December 1987.
Based on an incidence estimation of 5 per 1000 newborns in absence of an immunization programme, a vaccine efficacy of 0.95, and immunization

coverage reported as of December 1987.
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Now the emphasis of the global programme is on the
acceleration of national programmes. Coverage with
a third dose of polio and DPT vaccines, which is
lowest in Africa, the region with the least developed
health infrastructure (Fig. 1), is increasing rapidly,
partly as a result of initiatives begun in 1986 which
was designated by the WHO Regional Committee for
Africa as the African Year of Immunization.
However, most of the unimmunized or partially

immunized infants in the developing world are found,
not in Africa, but in some of the largest countries
over 40% in China, India, Indonesia and Nigeria, and
20% in India alone (Fig. 2). These four countries
have a high commitment to universal childhood im-
munization and three of them already have strong
health infrastructures which permit high coverage
levels to be reached and sustained. Nigeria is the least
advantaged of the four; despite the continuation of
acceleration efforts, coverage levels of 80% or more
may not be attained here until the next decade (al-
though experience has shown that considerable
progress is possible where the political will is strong).

In a limited number of countries the immunization
programmes are still in their initial stages. Two of the
22 countries included within section B of Fig. 2
(Bangladesh and Ethiopia), for example, have less
than 10% coverage for a third dose of polio and DPT
vaccines. Although they are considered to be large
countries, they account for only about 5.0% of devel-
oping country newborns as a whole. Eight of the
smaller countries which are included in section C
of Fig. 2 (Angola, Chad, Democratic Kampuchea,
Democratic Yemen, Equatorial Guinea, Mali and
Niger) have similar low coverage rates and account
for 2.5% of all developing country newborns. While
efforts to accelerate programmes in these countries
are urgently needed, they will not be major deter-
minants of coverage rates in the developing world as
a whole.

837%

AM%

India 48%

China 26 %

0 Nigaria 15%
)Indonaim 11 %

A-India, China, Nigeria, Indonesia.

B - 22 remaining large developing countries.
C - Other remaining developing countries.

Fig. 2. Proportion of infants unimmunized or only partially
immunized with polio or DPT vaccines in three groups of
developing countries (A, B and C), based on 1987 data
(see Table 1).

A - India, China, Nigeria, Indonesia.
B - 22 remaining large developing countries.
C - Other remaining developing countries.
D - All developing countries.
Fig. 3. Highest percentage coverage for third dose of
polio or DPT vaccines in four groups of developing
countries (A, B, C and D), as reported for 1987 and
estimated for 1990.

Fig. 3 presents for four groups of developing
countries the highest percentage coverage with a third
dose of either polio or DPT vaccines, as of December
1987 and the projected estimates for 1990. Fig. 4
shows the numbers of unimmunized or partially im-
munized infants for these two vaccines, as reported
for 1987 and estimated for 1990. The projections
forecast:
-an average increase of some 20% coverage in the
four largest developing countries;
-an increase ofsome 15% in the 22 remaining large
countries (listed in Table 1); and
-an increase of 20% in the other developing
countries.

A- India, China, Nigeria, Indonesia.
B - 22 remaining large developing countries.
C - Other remaining developing countries.
D -All developing countries.

Fig. 4. Number of infants unimmunized or partially im-
munized with polio or DPT vaccines in four groups of
developing countries (A, B, C and D), as reported in 1987
and estimated for 1990 (based on data provided in Fig. 3).
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These projections indicate that, even with vigorous
efforts in the next two years, it will be difficult to
surpass a global coverage level of 70%. (As a ref-
erence point, between July 1985 and December 1987,
the reported coverage for a third dose of polio or DPT
vaccines in developing countries increased by less
than 10%. Even a projected average increase of 30%
in the four largest countries would give a coverage of
only 73% in 1990.)

Nevertheless, the goal of universal childhood
immunization remains tantalizingly close to attain-
ment. For in almost all countries, a great deal more
can be done to increase coverage immediately using
the health staff and health facilities which are already
in place. Many children who receive a first dose of
vaccine fail to return for subsequent doses. A cover-
age level of 50% 'for a third dose of polio or DPT
vaccines means that 70% of children are in contact
with health workers and are receiving a first dose.
With better health education and follow-up, the
majority of these children could be fully immunized
using the existing staff and facilities.
Many opportunities for immunization are missed,

e.g., failure to immunize eligible children who are
brought to health facilities owing to an illness, be-
cause immunization is not available in places that
provide only curative care. In Gambia, however,
most maternal and child health care clinics provide
integrated curative and preventive care and the
immunization coverage has consistently been high.
Currently there is 75% coverage for measles immuni-
zation, which is among the highest seven rates in
Africa. A programme review in 1981 revealed that,
of the children who had been immunized against

measles, 76% had received the vaccine during a visit
for acute care, not well-child care. Among those who
are eligible but had not yet been immunized, the most
common reason (given by 38%) was that the clinic
attended did not provide immunizations during acute
care visits (2).
The level of measles immunization in developing

countries (37%) is significantly lower than that of
the other EPI vaccines. This is in large part due
to the very recent introduction of this vaccine in
several large countries of south-east Asia; India, for
example, reported a coverage with measles vaccine of
only 1 % in 1987. However, there should be no major
difficulties in quickly raising measles coverage to
levels comparable with the third dose of polio or DPT
vaccines, although the fact that measles vaccine
should not generally be given before the age of nine
months (to avoid interference from maternal anti-
bodies) may place extra demands on the health ser-
vices so that every eligible child will be immunized.
Coverage of pregnant women with tetanus toxoid is

even lower, only 19%. This is particularly dis-
quieting because neonatal tetanus still causes some
800 000 deaths per year, second only to measles
among the EPI target diseases (Table 3). Although the
use of every contact with the health services to
provide women of childbearing age with tetanus
toxoid will help to improve the coverage, additional
strategies, including special immunization campaigns
in certain high-risk areas, will be needed before
immunization rates become satisfactory.
While the search for better immunization strategies

continues, most national programmes should give
priority to improving the performance of existing

Table 3. Estimated annual number of deaths from neonatal tetanus, measles, and pertussis and annual number of
cases of poliomyelitis in developing countries (excluding China)'

No. of deaths from:
No. of

Neonatal poliomyelitis
tetanusb Measlesc Pertussisd Total cases'
(x 1000) (x 1000) (x 1000) (x 1000) (x 1000)

In 25 largest developing countries 648 1525 437 2611 (81)f 183 (77)
In other developing countries 170 339 117 626 (19) 54 (23)

Total 818 1864 554 3237 (100) 237 (100)

Based on data available as of December 1987, including the immunization coverage data in Table 1.
Based on survey data or in absence of survey, the neonatal tetanus deaths were estimated from countries with similar socioeconomic conditions.
It is assumed that the vaccine efficacy is 95% and that all unimmunized children will acquire measles. Coverage is assumed to be zero in countries from

which data are not available.
d It is assumed that the vaccine efficacy is 80% and that 80% of unimmunized children will acquire pertussis. Coverage is assumed to be zero in countries

from which data are not available.
' In view of the narrow limits of variation of the results of poliomyelitis surveys, and in the absence of an immunization programme, a fixed incidence rate

of 5 cases per 1000 newborns is used. A vaccine efficacy of 95% is used. Coverage is assumed to be zero in countries from which data are not available.
f Figures in parentheses are percentages.

540



WORLDWIDE IMMUNIZATION OF CHILDREN: PROGRESS AND PROSPECTS

staff and health facilities. This calls for intensified
training within the health services themselves, with
particular emphasis on assigning responsibility for
every essential task and providing supervision to
ensure that these are carried out.
Community action is also needed. Members of the

community can identify eligible children and direct
them to the immunization services. They can also
exert the required pressure to make these services
available at times and places convenient to the com-
munity and not to the health worker only. An aroused
community can exert political pressure so that a
comprehensive array of primary health care services,
including immunization, will be available. Other
forms of community mobilization may also be appro-
priate, e.g., the striking success of national immuni-
zation days in a number of countries, following the
example of Colombia (see above). But care must be
taken that acceleration efforts are compatible with
sustainability. For unless the accelerated activities
can strengthen the permanent health care delivery
mechanisms, they may actually exert a negative
influence on health services development.
The increase and maintenance of immunization

coverage in many developing countries depend on
augmenting and sustaining the financial support
from outside. If immunization is to be a permanent
service of the health care delivery infrastructure,
many developing countries will require continuing
support well into the next century. From a number of
studies in the early 1980s, a global cost estimate of
US$ 5.00-15.00 per fully immunized child was made
in 1984 (5). Cost variations in individual programmes
remain substantial, but it still seems reasonable
to use an average figure of US$ 10.00 per fully
immunized child when estimating total programme
costs in the years ahead. The following assumptions
were used in calculating the annual programme cost
for the latter half of the 1990s:

(1) US$ 10.00 cost for a fully immunized child
for a population of 50 million children immunized
yearly with a third dose of polio or DPT vaccines:
total cost, US$ 500 million per year.

(2) External share of total costs, 30%: external
cost, US$ 150 million/year.

(3) Double the above costs to account for full cov-
erage: total cost, US$ 1000 million/year; external
cost, US$ 300 million/year.

(4) Double the costs again to include use of new
vaccines and population growth: total cost, US$ 2000
million/year; external cost, US$ 600 million/year.
The figure of US$ 600 million per year, which is a

generous estimate of what might be required from
outside supporters during the next decade, is minu-
scule compared with other international development

costs. In fact, one is justified in being optimistic about
the continuing availability of external support for the
EPI. At the 1984 meeting at which the Task Force for
Child Survival was formed, international develop-
ment agencies gave the assurance that, if the devel-
oping countries placed immunization high on their list
of national priorities, funds would not be lacking.
Indeed, external funding for the EPI has up to now
kept pace with the needs.

TOWARDS THE YEAR 2000

The year 1990 was chosen as the first target date for
the EPI, but it was not intended that the programme
should be terminated because high immunization
coverages will have to be continued. There are also
other tasks for the EPI in the 1990s, and preparations
for these are already underway. The five major areas
of action that will be pursued during the coming
decade are full use of existing vaccines, disease
control, introduction of new or improved vaccines,
promotion of other primary health care interventions,
and research and development. These are briefly des-
cribed below.

Full use of existing vaccines
Not all countries will have attained satisfactory

immunization rates by 1990. Even within countries
with satisfactory coverage rates, there are likely to
be pockets of poorly immunized individuals. Efforts
will be continued to accelerate progress during the
coming decade to ensure that no child or woman of
childbearing age is denied the benefits of immuniz-
ation. A related challenge is to ensure that a high
coverage, where achieved, is sustained.

Disease control
The primary concern of the EPI is not immuniz-

ation but disease control, using immunization as the
strategy. The programme is already emphasizing this
aspect and will give it even higher priority during the
1990s, special efforts being centred on the control of
poliomyelitis, measles and neonatal tetanus.

Poliomyelitis eradication as a target to be achieved
globally by the year 2000 was adopted in May 1988
by the Forty-first World Health Assembly. Eradi-
cation targets for or before the year 2000 had pre-
viously been designated by the American, European
and Western Pacific Regions ofWHO and the case for
global eradication was recently summarized (3). A
world without poliomyelitis would be a fitting gift
from the twentieth to the twenty-first century. How-
ever, poliomyelitis eradication presents an enormous
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challenge and calls for sustained political determi-
nation as well as increased financial and technical
support. This initiative requires not only achieving
and sustaining high levels of immunization coverage
throughout the world, but also markedly improving
disease surveillance, using both clinical and lab-
oratory methods, and improving the control and
investigation of outbreaks. These requirements make
poliomyelitis eradication an excellent means for
strengthening national immunization programmes on
a wide front.

Despite the success ofthe EPI, measles continues to
kill almost two million children each year (Table 3).
Even with better coverage, cases in infants under 9
months, the currently recommended age of immuniz-
ation, may continue to pose problems. Research is
already underway to evaluate a strain of measles
vaccine (the Edmondston-Zagreb strain) which may
be able to be administered at around the age of six
months. At the same time, immunization strategies
are being examined to see what opportunities might
be available to bring this highly infectious and highly
lethal disease under better control with the vaccine
strains now in widespread use. The programme has
the target of reducing the reported measles incidence
in all countries to below 40 cases per 100 000 popu-
lation by 1995, a reduction of over 90% from pre-EPI
levels.
The drive to control neonatal tetanus provides a

direct link between those concerned with immuni-
zation and those concerned with safe motherhood, for
tetanus immunization and clean delivery practices are
both effective in preventing this disease. The EPI
target is to eliminate neonatal tetanus by 1995.

Introducing new or improved vaccines

One of the goals in establishing the EPI was to
put in place a delivery system capable of using
the new vaccines resulting from current investments
in research and development. Already, individual
countries are adding, or are considering adding,
vaccines such as yellow fever, hepatitis B and Japan-
ese encephalitis B vaccines to their national pro-
grammes. Hopes exist for the availability of rotavirus
vaccines and improved vaccines against typhoid,
shigella and cholera during the coming decade. Lep-
rosy vaccine is currently undergoing field trials, and
active research is continuing on vaccines against
many other diseases.
Vaccines now used in the EPI are being improved.

New manufacturing techniques have permitted the
introduction of an improved inactivated polio vac-
cine, and oral polio vaccines with a diminished
potential to cause paralysis and better efficacy in
tropical environments are a realistic possibility. A

less reactogenic vaccine against pertussis is being
actively evaluated, and the work on the Edmonston-
Zagreb strain of measles vaccine has already been
mentioned. During the 1990s, the EPI will continue
to advocate the widespread application of vaccines
of public health significance, including new or im-
proved vaccines resulting from laboratory research
and development activities.

Promoting other primary health care practices
The programme's coverage of infants in their first

year of life and their mothers makes it imperative to
promote other primary health care practices which
are compatible with the EPI delivery system and
target populations. These practices include improved
maternal and child nutrition, diarrhoeal disease
control, appropriate birth-spacing, and (in selected
populations) vitamin A and iodine supplementation,
which can also contribute to the health of these
individuals.

Research and development
Research and development will be a major EPI

priority in the decade of the 1990s. When the pro-
gramme was first established, it was believed that
the available vaccines, supplies and equipment,
and knowledge about immunization were already
sufficient to make it a success. The main emphasis
was therefore placed on the application of existing
knowledge. Even so, research and development
have been a part of the EPI from the beginning
because it quickly became apparent that the materials
and methods, which had served the industrialized
countries so well, had to be adapted for use in the
developing countries. Equipment for the cold chain
was thus improved, time/temperature monitors were
introduced for vaccines, more efficient immunization
schedules were proposed, and a more appropriate
policy regarding contraindications to immunization
was adopted (4).
The subjects and areas for research and develop-

ment are, however, multiplying. In part, this is due to
the advent ofnew vaccines and new technologies, but
it is also due to the steady growth of immunization
programmes in developing countries, which has re-
vealed many of the limits of our current knowledge
of immunization. In particular, questions are being
raised concerning the approaches needed to ensure
optimum control of the EPI target diseases or eradi-
cation, in the case of poliomyelitis.
The EPI will therefore focus on applied research

(encompassing biotechnology and epidemiology),
which will complement the more basic research
being carried out through other WHO programmes
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(including the WHO Vaccine Development Pro-
gramme, the WHO Basic Vaccinology Programme,
the UNDP/World Bank/WHO Special Programme
for Research and Training in Tropical Diseases, the
Special Programme of Research Development and
Research Training in Human Reproduction, and the
Diarrhoeal Diseases Control Programme). These
research and development activities of the EPI are
expected to play an essential role in guiding pro-
gramme actions in the areas mentioned in the pre-
ceding sections.

CONCLUSIONS

The promise of the EPI is being fulfilled. In less
than 15 years, a public health revolution has quietly

taken place. Immunization services, which were
virtually non-existent in developing countries in
1974, now provide half the children in their first year
of life with a third dose of either polio or DPT vac-
cines, thus preventing over a million deaths every
year from measles, pertussis, and neonatal tetanus.
Even more importantly, social value systems have
been changed so that immunization is now recognized
as a high priority by both national and international
leaders. This support assures continuing progress
for the programme through further advances in dis-
ease control, the introduction of new vaccines, and
strengthening of other primary health care inter-
ventions which are planned for the decade of the
1990s. All these represent basic stepping stones
towards the goal of health for all by the year 2000.
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