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The Victories 1974 1996

Children immunized against EPI diseases 5% 80 %
Yearly child immunization contacts 31 million 500 million
Annual lives saved by immunization less than 1 million 3 million
Children affected by crippling diseases 450 000 50 000

The Downside

Of the 12 million children under the age of 5 who die each year, 2 million die from
EPI vaccine-preventable diseases.

Vaccine research and development costs are rising.

The Challenges

To save up to nine million more children each year through development of new
Vaccines.

To efficiently immunize children against diseases that strike in adulthood (e.g., hepa-
titis B, tuberculosis, AIDS).

To find new funding to meet rising cost of vaccines for the poorest countries,
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The vaccine challenge

The State of the World’s Vaccines and Immunization,
jointly produced by the World Health Organization
(WHOQ) and the United Nations Children’s Fund
(UNICEF) highlights the current vaccine situation
in the world today, showing not only the successes
that have been achieved, but the dramatic challenges
we can expect in the future. Yet while immuniza-
tion programmes have grown and advances in tech-
nology allow us to envisage a range of new and
improved vaccines, immunization is today at a cru-
cial juncture. The cost of developing and producing
vaccines is increasing significantly—and will be
accompanied by dramatic increases in the cost of new
immunization programmes, thus focusing new
attention on the critical gap between rich and poor
nations and the ability to pay. Meanwhile, donor
funding for immunization shows signs of declining.
Will governments be willing—or able—to pay for the
new vaccines? Can they afford not to? Millions of
lives depend on these factors, as this summary of the
report outlines below.

Two hundred years after the discovery of the first vac-
cine—against smallpox—rthe world is on the threshold
of a series of major scientific developments that will
change the face of preventive health care for children.
Ower the next 5-15 years a new generation of vaccines
will come on line that could save the lives of up to 8
miilion children a year.

Dramatic advances in molecular biology and the use
of genetic engineering techniques have produced a raft
of candidate vaccines that wilk:

& simplify immunization;
@ improve the performance of existing vaccines;

 protect against diseases for which no vaccines cur-
rently exist

® protect against diseases that are becoming untreatable
due 1o rapidly increasing microbial resistance to anti-
biatics.

Scientists are studying a range of potential new vaccines

against over 60 different diseases. They include vaccines

against:

—xecutive summary

® the major childhood killers—diarrhoeal diseases,
acute respiratory infections, and malaria;

® diseases that can remain dormant and strike in adult-
nood such as hepatitis B—a vaccine is already on the
market but not universally accessible—and major
killers such as tuberculosis (where an improved vac-
cine 1s needed) and HIV/AIDS. Immunization in
childhood against these diseases could save millions
of adulr lives a year,

But there is a catch. The new generation vaccines arc
expected to be many times more expensive than those
in usc today. Vaccines are likely to cost not cents but
dollars a dose from now an, even perhaps in the poor-
est countries. Research and development costs today
for a single vaccine can range from US$ 50 million to
US$ 200 million—depend:ing on the length and com-
plexity of the research. On top of that, new vaccines
will be constrained by a web of intellectual property
rights—each adding a fixed percentage 1o the price of
asingle dose as well as restricting its manufacture else-
WhEI’E.

As donor funding tor immunization declines, will gov-
ernments be willing—or able—~to pay for the new
vaccines? Gan they afford not to?

Over 12 million children die every year—3 mitlion of
them before they are even a week old, As many as 2 mil-
lior of those deaths are from diseases that could be
prevented by the vaceines already on offer through the
Expanded Programme on Immunization. They occur
for two main reasons: because vaccines are not 100%
effective and because each year abour 20% of the
world’s children are not fully immunized during their
first year of life with the original six EPI vaccines
against diphtheria, tetanus, whooping cough, polie,
tuberculosis, and measles. Work is pow under way to
boost immunization coverage rates and cut delivery
costs through simplifying immunization—cutting
down on the number of contacts needed and develop-
ing new vaccines that can be given at an earlicr age.
This would help protect children against discases such
as measles which can strike before they arc old enough
to be immunized, as well as reaching more children
with vaccines before they lose contact with the health
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care system, New vaccine delivery concepts under de-
velopment or in field tests include vaccines that can be
inhaled, single-dose vaccines with built-in slow-release
booster shots, and conjugate vaceines in which anti-
gens are combined with a “vaccine carrier” such as teta-
nus toxoid.

The two-pronged approach to transform immuniza-
tion—boosting coverage through improving existing
vaccines and immunization and adding a range of new
vaccines against diseases that are not yet vaccine-
preventable—will be a severe test on immunization
finance and delivery systems. But, perhaps more im-
portantly, the new approach will require a fundamen-
tal re-think of the value of disease prevention through
immunization. What is a vaccine really worth?

The availability of new, more expensive vaccines will
focus attention increasingly on the relative value of al-
ternative disease prevention measures. The cost-
cffectiveness of each possible intervention—whether
immunization, efforts to improve sanitation and hy-
giene, environmental protection, or the adoption of 2
healthier hfestyle—will need to be carefully weighed
to ensure that the choice is based on the most effective
and efficient use of resources available. But even at a
higher price, vaccines will remain one of the mast cost-
effective means of preventing disease and avoiding
treatment costs.

;I'Eh“Expanded Programme on Immunization

In 1974 when the Expanded Programme on Immuni-
zation was launched by the World Health Organiza-
tion (WHO), less than 5% of the world’s children were
immunized against the initial six target diseases—diph-
theria, tetanus, whooping cough, polio, measles, and
tuberculosis—during their first year of life.

By 1990 and again in the most recent statistics {after a
shght interim drop in coverage), almost 80% of the
130 million children born each year were immunized
before their first birthday. An achievement involving
over 500 million immunization contacts with children
throughout each year.

Within two decades the EPI was preventing the deaths
of at least 3 million children a year. In addition, at least
750,000 fewer children were blinded, crippled, men-
tally retarded, or otherwise disabled. The immuniza-
tion contacts have also opened up opportunities for
other primary health care interventions—health edu-
cation for mothers, vitamin and mineral supplements
for children who need them, and routine health checks,

During 1995, in addivion to the 500 million routine
immunization contacts with children under one, a
record 300 million children throughout the world—
almost half the world’s children under five—were im-
munized during mass campaigns against polio.

By the year 2000, polio is expected to be eradicated—
eventually saving governments over US$ 1,500 million
a year once immunization is no longer needed.

But will that money find its way back into immuniza-
tion services—to help increase immunization coverage
with existing vaccines or fund the introduction of new
ones? While the war against polio may almost be over,
the battle against other vaccine-preventable diseases is
yetto be won. Almost 2 million children die every year
from diseases that can already be prevented through
immunization,

In 1994 over a million children died from measles, al-
most 500,000 from neonatal tetanus, and almost 400,000
from whooping cough. These were the children who
slipped through the EPI net—among them some of the
poorest and most disadvantaged children in the world.
They included children who are caught vp in wars,
children on the move and who are never in the right
place at the right time to be immunized, children who
have bad some but not all the doses of vaccine needed
for full protection, or children who are living in sub-
Saharan Africa where less than 60% of children are im-
munized.

The effort to sustain current levels of immunization
coverage and reach out to more children as well—
meeting the global target of 90% immunization cover-
age by the year 2000—is a major challenge, especially
at a time of shrinking donor resources.

The EPj Plus

In its 1993 Development Report, Investing in Health,
the World Bank maintained that in developing coun-
tries an EPI “package” that also incorporated vaccines
against hepatitis B and yellow fever together with sup-
plements of vitamin A and iodine (the “EPI Plus”)
would have “the highest cost-effectiveness of any health
measure available today”—an assertion few would dis-
pute. Yet neither hepatitis B nor yellow fever vaccine
is available today in many of the countries that need
them. The poorest countries are still having difficulty
attracting donor funding, In addition, vitamin A and
iodine supplements are not widely available where they
are needed.

Of the 33 countries in Afriea at risk for yellow fever,
two thirds are classified by UNICEF as needing
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continuing external support to obtain vaccines. But as
donors have shown listle interest in supporting the cost
of yellow fever vaceine, few of these countries can
afford to buy the vaccine today—even at the UNICEF
discounted price of US$ 0.17 for the single dose needed.
Instead, expensive mass immunization campaigns are
mounted o control the increasing number of yellow
fever epidemics as they occur—an lustration of how
funds can bE mustered fD[’ EMErgency EffDrtS to con-
tain the spread of disease but not for its prevention.
Yet a 1993 cost-cffectiveness study showed that rou-
tine delivery of the vaceine through the EP would be
seven times as effective as mass immunization cam-
paigns in reducing the number of cases and deaths.

Hepatitis B vaccine has not fared much better. The
licensing of the first plasma-derived hepatitis B
vaccine in 1982 and a second generation recombinant
vaccine in 1986 marked the beginning of a new era for
vaccine development. But 1t also opened a Pandora’s
box—the implications of which are not yet fully un-
derstood. The dilemma lies in finding ways of ensur-
ing that new vaccines are made available—right from
the outset—to children in devecloping countries who
also need them. The experience with hepatitis B
vaccines has not been a very encouraging start.

Fourteen years after the first hepatitis B vaccine came
on the market, millions of children throughout the
world still do not have access to it—despite a dramatic
drop in price. Allowing vaccines to slowly filter down
to children in the poorer countries over 10-20 years is
ncither just nor equitable.

Vaccine prices

At today’s prices, immunizing a child with the six ong-
nal EPI vaccines (at UNICEF-discounted prices), costs
no more than abour US$ 1, with an additional US$ 14
in programme costs in delivery. Little wonder that the
World Bank Development Report describes immuni-
zation as one of the most cost-effective public health
interventions,

But the availability of low-cost vaccines through the
EPI system is double-edged. The world has become
inurad to the topsy-turvy notion that, while antibiot-
ics may be expensive, vaccines should come cheap.

The development of the second generation hepatitis B
vaccine—the world’s first genetically engineered vac-
cine—signalled that the days of cheap vaccines are over,
Initially marketed at US$ 150 for three doses—150
times the cost of all six original EPIvaccines combined
(at UNICEF-discounted prices)—by 1994 this one vac-

cine alone accounted for almost a third of the turnover
from the global vaccine market, placing it firmly in the
multi-million dollar drugs Jeague. There is little 1o sug-
gest that other new vaccines will be markered—initally
at least—with a less expensive price tag.

The spectre of vaccines that are unaffordable ourside
the industrialized countries is one of the reasons cited
by several vaceine manufacturers for dropping out of
the race to develop a vaccine against HIV. Adverse
publicity surrounding the cost of treatment for HIV/
AIDS with the drug AZT has made some manufactur-
ers fear the politica] fallowut from receiving sole rights
to a vaccine that is affordable for the industrialized
Countrics but out Df reach fDl’ the developing ooun-
tries where most HIV infections are QCCUIrIng,

In 1ts 1995 report The State of the World’s Children,
UNICEF noted that—as a result of an unprecedented
social mobilization effort over two decades—
immunization is the only medical breakthrough thac has
been made available not to 10% or 20% but to the vast
majority of the world’s children. But will it remain so?

The missing links

A range of additional measures is now needed to
ensure that new and improved vaceines will be rapidly
accessible to developing countries.

A lot more groundwork needs to be done in develop-
ing countries to assess the burden of disease and esti-
mate the cost-effectiveness of introducing a new
vaceine. Studies of disease burden and estimates of cost-
effectiveness are of key importance in bringing a new
vaceine to the market. This crucial information would
help governments and donors prieritize in choosing,
for example, between 2 new vaccine, alternative pre-
ventive measures, or treatment. [t would also help
manufacturers keep down the cost of the vaccine
through advance knowledge of the size of the poten-
tial market in developing countries.

At present most vaccine development rakes place
within the private sector in the industrialized coun-
tries—where the most profitable vaccine market ex-
1sts. As a result, most vaccines are tailored to diseases
that oceur in the industrialized countries among other-
wise healthy children. Bur these diseases also occur in
developing countries and may take a more severe form
when they affect children who may also be suffering
from malnutrition and other diseases.

Hib conjugate vaccine, which has been on the marker
now for six years, has been highly successful in reduc-
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ing the incidence of Hib meningitis among children in
the industrialized countries. But until recently, no one
was sure whether it would be equally successful in low-
ering the annual death toll from Hib preumoma and
meningitis among children in developing countries,
cstimated to be at least 550,000,

Likewise, new vaccires against rotavirus have reached
an advanced stage of development in the United States
without being extensively tested in developing coun-
tries=—where most rotavirus deaths occur. When chil-
dren in Thailand were given a candidate vaccine against
cholera in a limited trial it was discovered that they
nceded a dose ar least 10 times greater than the level
needed to protect a child in the United States.

Another handicap is the genetic diversity and geo-
graphical distribution of some of the organisms that
cause disease, Individual organisms may have a wide
range of serotypes and the ones that predominate in
the industrialized countries may not be the same as
those mmplicated in diseases in the developing coun-
tries, Since vaccine manufacturers in the industrialized
countries tend to focus——understandably—on the
development of vaccines against diseases that oceur
largely on their own doorstep, different vaccines may
be needed to protect children in developing countries
against diseases caused by the same or 2 genetically
similar pathogen.

One example is the development of a vacane against
pacumococcal disease. In developing countries more
than a million children a year die from pneumonia
caused by the bacterium Streptococcus pneumoniae.
More than 83 serotypes of this bacterium can cause
disease, of which about 10 are implicated in up 10 70%
of cases involving children. But the predominant
serotypes vary berween industrialized and developing
counttics and between different forms of the disease,
such as pneumonia or inner ear infection (otitis me-
dia). Uﬂtil recently, Pneumococcal vaccine rSSGﬂrCh was
driven not by the death toll from pneumonia in devel-
oping countries but by the bacteria’s role in the increas-
ing1ncidence of inner ear infections in the industrialized
countries. However, new vaccines are now under de-
velopment that are also designed to protect against
preumonia in developing countries.

AIDS vaccine research is similarly hamstrung. Efforts
to produce a vaccine against HIV-1 have so far con-
centrated almost exclusively on just one of the 10 sub-
types of the virus, This sub-type occurs mainly in the
industrialized countries but not in most developing
countries where the incidence of HIV is highest.

Greater advocacy is needed to ensure that vaccine re-
search and development is driven not only by commar-
cial interests but by public health goals as well. However,
vaccing manufagturers must have financial incentives—
such as the guarantee of a large markst in developing
couniries—to develop vaccines for the less profitabie
markels.

WHO has worked closely with vaccine manufacturers
to help steer the development of meningococcal
vaceines, for example—providing incentives through
organizing and funding clinical trials of the vaccine in
The Gambia and Niger. And in response to the re-
emergence of tuberculosis—linked to the spread of
HIV infection—and the inerease in drug-resistant
forms of the disease, the UN specialized apency has
played a key role in the development of new vaccines.

The major stumbling block to the introduction of new
vaccines will undoubtedly be the availability of sus-
tainable funding. Efforts by UNICEF and WHO to
ensure that the majority of governments assume
responsibility for funding their own vaccine needs will
release donor funds that can be redirected to the needi-
est countrics. The problem is that, after shifting respon-
sibility for the vaccine needs of 90% of the world’s
children, donor funding is still insufficient—at today’s
level—to provide the remaining 10% of the world’s
poorest children with new vacecines in addition to
existing ones. According to recent cstimates, by 1998,
donor funding for the six original EPI vaccines for the
neediest countries will be about US$ 21 million—
without allowing for the extra cost of supplementary
immunization with oral polio vaceine. The addition of
hepatitis B vaccine for the highest risk countries would
add another TJ5% 25-35 million.

The funding crisis is twofold. It donors are to fund hoth
new and existing vaccines, they will nead to guarantee a
hefty Ingrease In future in the overall amount currently
provided for vaccinas—even though only the neediest
countries will qualify for assistance from now an. Most
governments, on the other hand, are being asked fo
assume responsibility for their own vaccine funding—at
tha very time when the newer, more expensive vaccines
become avallable, if UNICEF and WHO are to hold the
line on targeting vaccine support to only the poorest coun-
tries, they will need firm potitical support fram both do-
nots and development agencies. If this strategy fails,
there are fears that the axisting tlered price structure
could collapse—and with it all hope for the foreseeable
future of access to new vaccines for these countries.

In the meantime, a concerted effort is needed to
clevate the status of vaccines within the publie health
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sector. This will entail efforts to change public percep-
tion of what is an acceptable price to pay for a vaccine.
The laudable efforts of the public sector to obtain very
low vaccine prices for the benefit of the world’s poor-
est nations have had an unfortunate knock-on effect.
While governments and individuals are prepared to
allocate large sums of money for hospitalization and
high-cost treatment with drugs such as anubiotics, they
now balk at the idea of having to pay out comparable
amounts for a vaccine that can provide lifetime pro-
tection against disease—avoiding the costs of treatment
and days lost at work.

{One of the most serious obstacles to the pravision of new
vagceines to children in developing countries Is that the
higher cast of vaccines may not he weighed against the
potential ecanomic benefits. Governments and donors
need to undertake rigorous cost-benefit analyses in
order to make difficult cholces within limited health care
budgets. The danget is that, unless there is a fundamen-
tal shift in understanding of the value of vaccings, coun-
tries which have recently become self-sutficient in
praviding the EP? vaccines will not be prepared to fund

tha nawer, more expensive vaccines. Each of which is
likely to cost several times as much as the cost of the
ariginal slx EPI vacclnas combined,

The ourcome of efforts o finance new vaceines will
hinge on the success of four key strategies:

& targeting donor support to the neediest countries;
# tiered pricing by manufacturers;

® a commitment by governments and donors to in-
crease the amount they now spend on vaceines;

® advocacy  encourage governments, donors, and the
general public to recognize the value of vaccines on
the basis of their health impact in individual coun-
tries.

Although undoubtedly 2 hercutean task, changing atti-
tudes to the value of vaccines wounld not cost large
amounts of money. In the long run, treatment to save
the lives of children not immunized against vaccine-
preventable diseases and the legacy of disabled chitdren
will cost a lot more---both in money and neadless suffer-
ing tor children and their families,
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