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CHILDREN’S VACCINE INITIATIVE

Report of the Third Meeting of the Consultative Group
Kyoto, Japan, 7-9 November 1993

SUMMARY

‘The Third Meeting of the Consultative Group of the Children’s Vaccine Initiative
(CVI) took place at the International Conference Hall in Kyoto, Japan on 7-9 November
1993. The Mecting brought together some 250 participants from 33 countries to review the
progress made since the Initiative was launched following the World Summit for Children
in 1990,

The participants, drawn from the fields of vaccine research and development, public
health, pharmaceutical manufacture, donor agencies and concerned NGOs, as well as
representatives from the five co-sponsoring bodies of the CVI, shared experiences and
information about developments in vaccine research, production, quality centrol and
procurement.

The full agenda embraced vaccine self-sufficiency and quality control, polio eradication
and immunization in the Americas, the global strategy of the CVI, the next generation of
vaccines, progress and perspective on combined antigens, vaccine productiorn in both
industrialized and developing countries, the global vaccine supply, vaccine prices, technology
transfer and development plans (with specific country experiences in this field), regional
vaccine development, the role of collaborating agencies in promoting vaccine self-sufficiency,
the part played in the CVI by Rotary International, contributions from specific
manufacturing companies, and state-of-the-art progress reports on new vaccines.

During the meeting, Mrs Kayoko Hosokawa, wife of the Japanese Prime Minister,
agreed to provide the leadership in Japan to solicit further funding from private and
voluntary organizations in support of CVI activities. In addition, the OMRON Corporation
of Japan made a donation of 100 million yen (about US$ 1 million) to the CVI,

The meeting concluded with the adoption, by acclamation, of the Declaration of Kyoto
(Annex 1), which urged international support for;

- the development of new and better vaccines;

- renewed efforts to ensure that all countries have adequate supplies of vaccines of
good quality, accessible for all who need them;

- encouragement to countries to become self-sufficient in vaccine production and
procurement;

- the achievement of polio eradication by the year 2000; and

- the elimination of neonatal tetanus and the control of measles by 1995,
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CHILDREN’S VACCINE INITIATIVE
Report of the Third Meeting of the Consultative Group
Kyoto, Japan, 7-9 November 1993

1. OPENING OF THE MEETING

The third meeting of the Consultative Group on the Children’s Vaccine Initiative
(CVI) was held at the Kyoto International Conference Hall, Japan, on 7-9 November 1993.
It was opened by the Convener of the meeting, Dr Isao Arita, Chairman of the Agency for
Cooperation in International Health (ACIH), Japan. He pointed out that this was the
largest meeting ever to have taken place in Asia devoted solely to vaccines. Immunization
efforts around the world have already succeeded in reducing child deaths caused by
vaccine-preventable diseases by 60% over the past 15 years. Now the CV1is engaged in the
active implementation phase and can proceed with optimism towards further success.

2.  OPENING SESSION
2.1 Introductory remarks

Participants were welcomed to Japan by Dr 8. Tani, Director-General of the Health
Service Bureau at the Ministry of Health and Welfare, in the name of the Minister,
Mr K. Ohuchi, who was unable to be present. Mr. T. Aramaki, Governor of Kyoto
Prefecture, added his welcome and underlined the importance of Kyoto as a cultural and
scientifie research centre.

Dr Hiroshi Nakajima, Director-General of the World Health Organization (WHO),
noted that the CVI dates back to the World Summit for Children, held in New York in
September 1990, Its ultimate goal is to develop a heat-stable vaccine, a single oral dose of
which, administered soon after birth, could prevent a number of diseases and which would
be available for all children of the world. For the coming decade, additional targets have
been set by the World Health Assembly, directly related to the CVIL, which include the
global eradication of poliomyelitis, the elimination of neonatal tetanus, substantial reduction
of cases and deaths from measles, and the addition of hepatitis B vaccine to national
immunijzation programmes, While remaining confident that the original CVI goals are
within reach, the predictions for early dramatic breakthroughs have become somewhat more
conservative as new problems in vaccine development have arisen. The CVI Task Forces
have identified as an urgent priority the establishment of sustained and secure global
systems of vaccine production, quality control and purchase. This will require strengthening
the vaccine production capacity of a number of developing countries so that they can
become self-sufficient and export their vaccines. In other words, once better and new
vaccines have been developed by scientists, economic and social progress will also be needed
to take full advantage of these technical advances.
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Referring to the five co-sponsors of the CVI, Dr Nakajima said UNICEF has been a
generous supporter of its activities, and noted that many developing countries, particularly
the least developed ones, would still rely largely on donated vaccines in the years to come.
UNDP and the World Bank are the major sources of multilateral funding for general
development activities, while the Rockefeller Foundation - unique among the CVI sponsors
as an NGO - has helped and guided CVI activities, bringing to bear the innovation,
flexibility and ability to act quickly which complements so well the contributions of other
sponsors, WHAO itself is restructuring its activities to enhance its role and efficiency in the
CVI partnership by merging the Expanded Programme on Immunization (EPI) with the
WHO-UNDP Programme for Vaccine Development, Within this new and consolidated
Special Programme for Vaccines, WHO’s capabilities will be strengthened relating to
technology transfer, quality control and financing. Dr Nakajima urged continuing support
for "one of the most important public health initiatives of this decade, which can save the
lives of 7.5 million children by the year 2000."

2.2 Inaugural Lecture

The inaugural lecture, on research towards a new generation of vaccines, was delivered
by Sir Gustav Nossal, Director of the Walter and Eliza Hall Institute of Medical Research,
Melbourne, Australia, He declared that, in the field of vaccination, "we are playing for truly
monumental stakes; few endeavors of our frail species on this troubled spaceship Earth can
rival in nobility of purpose, scale of human benefit, cost-effectiveness and global sweep the
past and ongoing vaccination programmes for which the CVI is now the umbrelia
organization.”

It is of the utmost importance that CVI should sustain and expand the worldwide effort
in vaccine research, particularly since research in fundamental immunology in recent years
has offered deep new insights both into the regulation of immune responses and into the
type of immune response which is required for the control of particular diseases,

The live vector concept, for example, represents a novel and particularly appealing
approach to a new generation of vaccines; the idea is to intreduce genes for one or more
important antigen into a harmless virus or bacterium which will then carry the product of
the inserted gene into the body in a way that is appealing to the immune system. The
greatest volume of work has been done on vaccinia virus and its close relatives such as avian
pox viruses (canary-pox).

Sir Gustav observed that, given the World Health Assembly’s call for hepatitis B to
become the seventh EPI vaccine, it was disappointing to note that the majority of the
world’s children are not yet being protected, largely because of costs, He pointed out that
some vaccines currently in use, such as typhoid, cholera and tuberculosis, are grossly
sub-optimal, while in other cases, such as malaria, bacillary dysentery and acute respiratory
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disease, no vaccine has yet been registered for widespread use. Fortunately, the conscience
of the world has been galvanized in recent years, and such vaccines are coming through the
research pipeline very quickly.

He concluded: "We should not be daunted by the many hurdles and temporary
setbacks. The central point is this: We have a very good story to telll Prevention is not
only better than cure, it is also much cheaper. The 1990 World Summit for Children was
quite correct in identifying the need for a single flagship organization to guide the field of
vaccine development and deployment. We now have this CVI vehicle, and a great deal of
global credibility and goodwill. 1 hope and trust that this meeting will strengthen our
resolve still further: to serve the children of this world by having the fruits of high science
speaking to their immune systems, rather than allowing children to reach specific immunity
via the cruel lottery of the disease process.”

2.3 Keynote Address

In the keynote address to the meeting, Dr Isao Arita spoke on vaccine self-sufficiency
and quality control in the CV1. He said that, of the 13 million deaths among children in the
developing world, about 2.5 million deaths in 1990 were caused by vaccine-preventable
diseases, despite the fact that in the last decade the success of immunization programmes
had considerably reduced the number of such deaths. Smallpox eradication had resulted in
a world saving in health expenditure of US$ 1000 million a year since 1980, Similarly, the
cumulative cost of WHO’s polio eradication effort by the year 2000 is projected to reach
$ 2500 million, and - about the year 2005 - cumulative costs and benefits will be about
equal, but thereafter the world will realize enormous savings through the discontinuation of
immunization and treatment, and diminishing requirements for rehabilitation,

The EPI has emerged as the offspring of smallpox eradication, and in 15 years has
produced a level of vaccination coverage reaching 80% of the world’s children. As coverage
has increased, so too has the demand for vaccines, and demand for routine vaccinations in
1995 might show an increase by 30% over that required in 1990, Consequently, it is
becoming increasingly difficult to find sufficient funds to purchase vaccines and even to
accurately predict future vaccine needs.

Dr Arita said that, in industrialized countries, most products meet WHO requirements,
but in developing countries many vaccines do not. UNICEF procures for EPI only those
vaccines that meet WHO standards, but it supplies only about 50% of vaccines in global use.
The quality of most of the rest of the vaccines is either unknown or substandard. Despite
EPI’s considerable progress, the global immunization programme now faces serious
difficulties, namely an inadequate supply of vaceines (even though global production capacity
is more than sufficient to meet the demand), vaccines produced in many developing
countries which are of unknown quality, and new and useful vaccines which have not yet
been able to be introduced into EPIL
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. Vaccine Self-Sufficiency (VSS) is therefore being encouraged with a view to
establishing a global system for meeting global demand for quality vaccines. The role of
large private manufacturers in this programme is crucial, since they have the needed
technical knowledge and experience but are necessarily concerned with realizing a
satisfactory return on investment - that is, profits. Without their collaboration, VS§ cannot
proceed effectively. Then, the technology transfer and production strengthening will require
a joint effort between bilateral agencies and producers. Thirdly, development of quality
control systems calls for substantial experience and resources, while the establishment of
an independent control authority at national level will require both national commitment
and resources. |

Dr Arita envisaged two mechanisms to promote funding for three major CVI's
objectives, namely vaccine research, vaccine self-sufficiency and the establishment of
international quality control. These are a "bilateral club” under which a few bilateral doniors
might provide between $50 and $100 million a year for the VSS programme; and a special
CVI fund to cover the costs for promoting self-sufficiency (production strengthening in the
Third World, national quality control and a revolving fund), setting up an international
qQuality control system, and vaccine research (excluding basic research). At least $300
million will be required by the year 2000,

3. SPECIAL LECTURE

In a special lecture at the start of the second day of the meeting, Dr Ciro de Quadros,
Senior Adviser on Immunization with the Pan American Health Organization, Washington
D.C., USA, described the process of poliomyelitis eradication and immunization in the
Americas. He said that by November 1993, more than two years had elapsed since the last
confirmed case of paralytic polio due to wild polio virus was detected in a two-year-old boy
on 23 August 1991, in the town of Pichinaki, Department of Junin, Peru. Similarly, nearly
three years had passed without detection of a laboratory-confirmed indigenous case of
measles in the English-speaking Caribbean since the mass campaign carried out in May 1991
to immunize all children aged between one and 15 years. That campaign forms part of the
strategy to eliminate measles in that sub-region of the Americas by 1995, Immunization
coverage of women of childbearing age with tetanus toxoid in the areas at risk for neonatal
tetanus has continued to increase and the incidence of neonatal tetanus has fallen to under
one case per 1000 live births, Immunization coverage levels for children under one year of
age for all the vaccines included in the programme stand at over 75%.

Dr de Quadros observed that during the 1990s the health infrastructure will need not
only to maintain polio surveillance activities at the present levels but also to ensure that
programumes continue their progress towards certification of the eradication of the disease.
It is critical that the current network of reporting units in the Americas - more than 20 000
health units covering all districts and municipalities - should continue to improve its
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compliance with reporting requirements every week. In addition, it is recommended that

information on the current PAHOQ reward of US$ 100 be disseminated in all countries, in

order to stimulate the community to report suspect cases of polio. Experience has shown

that when the communities are actively involved the surveillance reporting of acute flaccid

paralysis has increased. With support from the private sector, Ecuador has already raised

its reward to $1000, and it is suggested that other countries might also consider such an
INCrease.

He concluded that the eradication of polio from the Americas, which is now being
certified, together with the global eradication of smallpox, confirm the power of vaccines in
improving human health and their high cost-benefit. The greatest challenge facing public
health today is to ensure that the political and social will demonstrated so far will be
maintained in the years to come. Failure to do so would jeopardize the global eradication

- of polio and impede the attainment of the other established goals, including those of the

CVI. The success of the polio eradication initiative has led countries to accelerate their
efforts to control or eliminate measles and to eliminate neonatal tetanus. Centinuing
priority to these initiatives will be essential to maintain the momentum and they will have
to be given the required resources, both human and financial, if they are to be successful.

4. GLOBAL STRATEGY AND IMPLEMENTATION OF THE CVI
4.1 The Strategic Plan for the €VI

Dr S. Ramachandran, Chairman of the CVI Task Force on Strategic Planning, said
that the recently published Strategic Plan describes an "end-to-end’ mission which
encompasses the entire spectrum of vaccine-related activities, including research,
development, manufacture, supply, distribution, immunization and impaet analysis. The
long-term outlook of the CVI, with a 15-year timetable between 1995 and 2010, focuses on

 the dual concepts of improving vaccine supply and developing affordable new and improved
- vaccines,

The medium-term objectives are:

- to promote mechanisms to ensure a sustained supply of affordable, quality
vaccines;

- to promote the development of DTP-based combination vaccines, the
improvement of existing childhood vaccines, the introduction of existing
vaccines, the downstream development of new vaccines, and long-term
development efforts for other vaccines;

- to create and enhance capacities to undertake national vaccine development,
production, quality control and supply programmes;

- to provide a number of global and regional supportive services that will help to
assure the achievement of CVI goals. |
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Many of these objectives can best be achieved through global planning in general, and
through regional and national planning and implementation in particular, There is need for
a greater participation of industry in these efforts.

4.2 The Next Generation of Vaccines

On the question of the next generation of vaccines, Dr P.X. Russell, Professor of
International Health at Johns Hopkins University, Baltimore, USA, and Special Adviser to
the CVI, said that the Initiative is based on the great promise inherent in scientific advances
and new technologies which offer new approaches to childhood vaccination. These new
approaches, which appear to be coming at increasing speed from biomedical research
laboratories in universities, national laboratories and industry, have encouraged the setting
of the CVI's visionary goals and have set in motion the present great global effort.

He briefly reviewed progress in the fields of DTP combination vaccines, vectored
vaccines, and new vaccines based on attenuated viruses and bacteria. Selecting the next
generation of vaccines from among the multiple choices available will pose a difficult
challenge to global and national leaders in public health, especially since the means for
evaluating and selecting them have not been established. Predicting which of the competing
methodologies will eventually prevail is a hazardous venture indeed; at present there is too
little information from clinical trials to even begin to judge the potential value of the various
new technologies under development., The vaccine delivery systems being developed for oral
immunizations are in the very early stages of development - far too early to allow full
evaluation of their potential, :

Safety is an absolute criterion and cannot be compromised, while efficacy is also a very
stringent prerequisite, The economics of vaccination will include the highly visible
manufacturing and supply factors, as well as programme issues relating to where the greatest
cost savings can be achieved. Economic analyses to date have not been done at the level
of detail needed to be helpful in choosing among competing technologies. Choices and
decisions of increasing importance will be made over the coming years by research scientists,
programme managers, vaccine developers, corporate managers and investors, funding
agencies and various government officials - a list that describes the membership of the CVI
Consultative Group.

4.3 Vaccines in World Development: the World Bank Perspective

Ms. J. de Merode, Director of the Population, Health and Nutrition Department at the
World Bank, highlighted some of the points made in the World Development Report 1993,
entitled "Investing in Health," regarding the finance, delivery and management of present
vaccine technologies and the potential for development of new and improved technologies.
The Report stated clearly that investment in health is not only crucial for human welfare
but constitutes productive investment for economic development,
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Had vaccination coverage remained at the low levels of the 1970s, the World Bank
estimated that as many as 120 million disability-adjusted life years (DALYs) would have
been lost each year due to diseases preventable by the "EPI-Plus" (six standard EPI vaccines
plus hepatitis B vaccine and micronutrients). At current levels of coverage, these diseases
cause a loss of 55 million DALYSs, or 109% of the disease burden of children under age 5.
The DALY coneept is not new, but the Report provided the first ever estimates of DALYs
lost by disease condition, region, age and sex for the world. It also argued that the EP1
vaccines are one of the most cost-effective interventions that exist today in the health sector;
it estimated costs at less than US$10 per DALY gained for measles immunization, and less
than $25 for polio plus DTP. Because the EPI-Plus vaccines address a major cause of
disease burden and are so extraordinarily effective, they have been included in what the
Report called the "minimum package” of public health interventions and essential clinical
services that all countries might consider developing within their own locally-tailored
"national package."

The annual EPT cost per fully immunized child is estimated at about $15; on a per
capita basis this works out at about 50 cents. The cost-effectiveness - or cost per DALY -
is estimated at $12 to $17 - one of the "best buys" that exist. And if coverage could be
extended from its present levels of about 80% of young children to about 95% of the
population, it would avert an estimated 6% of the disease burden. Since much greater
attention needs to be paid to improving delivery and expanding vaccination coverage, the
efforts of the CVI are especially important, to expand the menu of interventions by
supporting new and improved vaccines. Ms de Merode concluded that, for problems that
continue to generate a large disease burden, despite the existence of cost-effective
interventions, there is a need to direct efforts more towards better tailoring of those
interventions for field conditions and toward funding programme development and
operational research to guide implementation.

Discussion_points

During the general discussion that followed these three presentations, the point was
frequently made that the role of private industry is vital. The present meeting was especially
important as a platform to reaffirm the commitment of the public sector to collaboration
with private industry, to share information and to ensure fewer failures of vaccines. It was
pointed out that at least 20 national institutes are working in the field of vaccine research,
and this is where multilateral funding can prove most valuable.

In a world gripped by recession, one needs compelling reasons to attract funding, and
has to turn to donors with very hard arguments in favour of investment in fundamental
research, Moreover, while with drugs there is a strong motivation for pharmaceutical
manufacturers to invest, there is far less incentive with vaccines, because the profitability is
often less. Large expensive hospitals - tertiary care - still continue to attract large funds
from donor agencies; even a partial shift of those funds to immunization programmes would
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make an enormous difference. Participants congratulated the World Bank on its Report,
which was seen as an analytical blueprint for many years ahead.

A plea was made for greater efforts in cost-sharing by regional banks; the Asian
Development Bank and the African Development Bank were not yet doing enough in this
field; it was necessary to prick their social conscience. There was a problem of "aid-fatigue,”
and it had become more difficult than ever to expect traditional donors to increase their
share. The possibility of creating a Global Research Fund had been suggested at the
Ottawa Donors’ Conference on Health, held in October 1993,

5. PROGRESS AND PERSPECTIVES ON COMBINED ANTIGENS

Introducing this session, Dr J. La Montagne, Director of the Division of
Microbiology and Infectious Diseases at the National Institute of Allergy and Infectious
Diseases, Bethesda, USA, recalled that combinations of antigens had been used in
preventing infectious diseases for at least 45 years, and practical and financial considerations
would increase their role in the effective delivery of vaccines. The ideal immunization
schedules of the future will require combination products that might consist of either the
addition of new antigens to each dose or of novel products that require fewer doses, and
thus permit the addition of new antigens to the schedule.

The availability of acellular pertussis vaccines for infants, formulated as DTaP, will
facilitate the addition of other antigens to the schedule, due to the purity and
characterization of this product. The development of other interim combinations, such as
hepatitis, ARI or enteric combination vaccines, might be logical extensions of the promising
technologies currently being examined and applied to a number of candidate vaccines.
These include the glycoconjugate technologies, vaccine vectors, novel vaccine delivery
systems and new adjuvants.

Dr F. André, Vice-President and Director of Medical and Scientific Services with
SmithKline Beecham Biologicals, Belgium, reminded the participants that, in industrialized
countries, vaccine production as well as research and development are mostly carried out
by commercial companies. The current harsh economic climate exacerbated by escalating
research costs and increasingly stringent regulatory requirements for new and improved
vaccines has necessitated significant price increases for classical commercial vaceines used
in the EPI, However, prices in developing countries are still an order of magnitude below
prices charged in industrialized countries for the same vaccines.

Unless this two-tiered pricing system can be maintained - recently governments of
some developed countries have attacked the system - commercial vaccine manufacturers
might discontinue supplying the large volumes of vaccines required for global immunization
programmes at prices near production cost, while investment in R & D would also be
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reduced. Such a development would be regrettable at a time when scientific progress and
new technology offered the prospect of many new vaccines and significant improvements of
existing ones.

The large-scale vaccine production of commercial manufacturers in industrialized
countries should continue, said Dr André, in order to guarantee not only the quality of
vaccines produced but also to realize the cost savings that economies of scale bring about.
It is essential that a mutually beneficial partnership be developed between international
organizations, national governments and industrial vaccine manufacturers so as to ensure
an uninterrupted global supply of needed improved and new vaccines at affordable prices.
Dr André then described the development of the first successful DTP-Hepatitis B vaccine.

Dr H.G. Schatzmayr, of the Department of Virology, Oswaldo Cruz Foundation, Rio
de Janeiro, Brazil, dealing with vaccine production in the developing countries, said that a
reduction in the number of injections needed to achieve immunization is one of the basic
goals of all vaccination programmes. The DTP vaccine is the oldest example of combining
antigens in order to cut down the number of doses. Other antigens such as hepatitis B,
Haemophilus influenzae b, inactivated polio, typhoid fever and pneumococcus may be added
to the product, to make the DTP vaccine a universal carrier of new antigens.

He recalled that 60% to 70% of the DTP available worldwide is produced in
developing countries, mainly by the public sector, and with different standards of quality.
In those circumstances, measures have to be taken to improve DTP-vaccines produced in
such countries. Among the three essential steps he recommended are:

- full evaluation of all DTP producers should be undertaken, involving opening
up discussions with all concerned groups on a regional basis in order to reach
consensus about technologies, quality control and possible sharing of
production;

- Reduction of the number of producers of DTP vaccine, concentrating resources
in those who are commercially viable and at the same time stimulating regional
cooperation,;

- Promotion of the transfer of technology from the industrialized to the
developing countries, especially between governmental institutions, and paying
due attention to the need for guaranteed markets for the products.

Di ion point

During the general discussion that followed, it was pointed out that at least two-thirds
of the cost of immunizing a child are related to the cost of administering the vaccine; cutting
down the number of doses administered would save a great deal of resources.
Manufacturers will want to be assured that they will have a reasonable return; there is
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clearly more profit in drugs than in vaccines, and private manufacturers cannot be expected
to be charitable organizations; moreover no single manufacturer will have access to all the
antigens envisaged under the CVIL  Another aspect raised was that of liability;
manufacturers have a responsibility to make sure there are no accidents. One way of
ensuring safety is the bilateral agreement between a manufacturer in a developed country
and a distributor in a developing country; there must be some responsibility on the part of
the manufacturer in an industrialized country that the end-product is good,

Although at present, people in the industrialized world pay more than people in the
developing countries for the same product, in future the choice of vaccine combinations
might raise difficulties; how can one balance the books in those circumstances? For
instance, one can envisage a combination including dengue and yellow fever; that could
hardly be marketed at a higher price in industrialized countries. There is a problem for
commercial manufacturers who not only have to realize a return for the technology involved
but also want to protect their product; how can resources be allocated here? Could there
be some sort of public sector for vaccine production with the technology "freely" made
available to all who wish it? An earlier reference by Sir Gustav Nossal to the "blue sky"
aspects of vaccination reminded one participant that in Peru the Shining Path guerrillas had
agreed to permit immunization teams to continue their work and may even have
participated in immunization activities, while in El Salvador the civil war was halted for a
time for the same purpose; if governments could allocate one-tenth of a percent of tax on
the international transfer of armaments, that would solve all economic problems relating to
immunization.

6. THE GLOBAL VACCINE SUPPLY AND QUALITY CONTROL

'The participants were reminded by Mr D.J. Halliday, Director of the Supply Division
of UNICEF, Copenhagen, that UNICEF provides about 50% of the total vaccine needs of
developing countries through purchases made from manufacturers in industrialized countries.
Forecasting this demand is done by using information obtained and collated by UNICEF
country offices working closely with government counterparts in the ministries of health.
'This process had worked quite effectively between the early 1980s and 1991. The focus on
the control of vaccine-preventable diseases of childhood provided by the World Summit for
Children has resulted in closer attention being paid to the eradication of polio, the
elimination of neonatal tetanus and the control of measles,

He said it was evident that the number of doses of vaccine required per child to move
towards and attain those objectives has placed a large measure of uncertainty into the
existing forecasting mechanism. 1t is not known how quickly individual ministries of health

~will implement the policies adopted by the World Health Assembly. The demand for
vaccine, dependent upon those decisions and the vaccination policies adopted, has therefore
become less and less predictable. This lack of predictability is having a direct effect on
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manufacturers’ ability to make investment decisions. Although there is no clear solution to
this uncertainty, discussion in the future will focus upon mechanisms to provide more
reliable demand forecasts.

Discussing the assessment of vaccine quality in the context of individual national
programmes, Dr Elaine C. Esber, Associate Director for Medical and International Affairs,
United States Food and Drug Administration, said that assuring the highest quality must be
a major priority since successful immunization programmes depend upon the public’s
confidence in the safety and efficacy of vaccines. Because they are given to healthy infants,.
children, adolescents and adults, it is essential that the current high standards be maintained.
Yet vaccines are among the most complicated biological products to manufacture, and
controls and standards must be carefully established by the manufacturers and regulators.
New methods used to characterize and control vaccines must be developed and validated
as production methods become increasingly complex and new adjuvants are introduced.

She stressed that the high levels of population immunity required to reach the set
targets are not necessarily achieved by vaccination alone, since "vaccination coverage" is
meaningless unless the vaccines used are potent and effective. For example, 90% coverage
with a vaccine that was only 70% effective would yield an effective net coverage of only
63%. The credibility of the EPI - which has now been institutionalized in virtually every
country - would be placed in great jeopardy for both health care workers and the general
public alike. To maintain public confidence in the programme, increased attention must
also be paid to monitoring adverse events following vaccination, particularly when such
events will assume greater importance (as in industrialized countries) as the incidence of
natural infection and disease declines.

Responsibility for assuring vaccine quality lies with the national control authority
(NCA) and the national control laboratory (NCL), the manufacturer, and the EPI manager
or health care worker who must store and use vaccines according to WHO and national
guidelines. The regulatory structure varies from country to country, but in order to be
effective the NCA should have a firm statutory basis backed by legislation. It must have the
authority and resources to establish standards, to issue licences or marketing approvals, to
revoke licences or withdraw approvals, to inspect, and to carry out continuous
post-marketing monitoring. It is important that a laboratory-based NCA or an NCA and
competent NCL be available to support regulatory decisions.

The manufacturer’s responsibility is to provide suffieient information to demonstrate
the adequacy of his facility and of the safety and efficacy of the product. The establishment
should be in compliance with the principle of good manufacturing practices (GMP),
including the existence of adequate quality-assurance systems. Vaccines produced by
different techniques can result in significantly different products, therefore product-specific
data - including efficacy or immunogenicity data - are a necessity. Dr Esber added: "But
there is no assurance that a particular manufacturer’s vaccine will work from one population
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to another, or from one situation to another. There is no cookbook. There are no short
cuts. Each manufacturer’s vaccine must be studied in a logical developmental process."

A review of vaccine prices was presented by Professor S. Fujino, Professor of
Economics at Chuo University, Tokyo, and Dr T. Tsubo, Managing Director of the Agency
for Cooperation in International Health and Professor at the School of Medicine, Tokai
University, Inagi City, Tokyo. Dr Fujino explained that vaccination has a great positive
externality - an economic term meaning that an agent’s activity has some effect on others
without direct transaction, If the effect is favourable to others, then externality is positive.
Examples are the vaccines against smallpox and poliomyelitis which have brought great
benefit to human beings. When the production and supply of a vaccine are made through
a private company, the price of the vaccine will be determined by the full-cost principle:

P = (1+e) (ULC + UMC)

P denotes the price of vaccine, @ is the mark-up ratio (1>e:>0), ULC and UMC are
labour and material costs per product respectively. © will be determined by many factors
in the industry, In the case of vaccines, the antomation of production is very difficult, there
is no scale merit and the market is very small, so that both ULC and UMC are higher than
in the case of other pharmaceuticals. Even if a company would accept a very low value of
©, the price of vaccine is higher than that of other drugs from the viewpoint of a company.
If the price includes delivery costs under the very unfavourable conditions for vaccines, the
price will increase more.

For vaccines, the "demand” is an important concept. In developing countries with low
income levels, consumers will put low marginal evaluation (benefit) on buying vaccine. But
clearly vaccination has a great effect on their health and will increase their standard of
living. In such a case, some authority must take on the role of evaluating the marginal
benefit of vaccine; that authority could be a government, UNICEF, CVI and so forth.

Dr Fujino pointed out that the price of vaccines which are produced in the
industrialized countries and supplied to developing countries through some authority are
held very far below the true market price. To avoid the producer losing the incentive to
supply vaccines, some positive and reasonable mark-up ratio must be allowed for.

Discussion points

In the general discussion that followed, participants agreed that not everything in the
vaccine field is perfect, nor even adequate. WHO guidelines are not being met by a number
of countries and manufacturers; there is a need to establish regional or sub-regional systems
of quality control. It was stated that vaccines procured through UNICEF do meet WHO
requirements, but at the couniry level there is often no national control authority. There
are no short cuts to developing good quality control systems; a regional system such as had
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been suggested would be an important step but would not alone ensure good quality. One
participant commented that other factors such as the cost of R and D capitalization for
products that never reach the market may be more important than the cost of labour and
materials. In the Americas, few countries have set up NCAs and in many countries there
is little or no quality control and little access to information on vaccine quality. However,
there is a regional network of quality control laboratories with a data-base and inbuilt
surveillance system. Eventually 100% of vaccines will be subject to an adequate
independent quality control through the regional quality control reference centre.

An ongoing discussion took place at various points in the meeting concerning how
strictly WHO Requirements for production and quality control of vaccines, and Good
Manufacturing Practices (GMP) as defined by industrial country standards should be
enforced. Many speakers, primarily from industrial country regulatory agencies, stressed
that WHO requirements and GMP should be strictly enforced to insure that all children in
the world get the safest and most effective vaccines. While no-one disagreed with this in
principle, other speakers gave examples of problems which have occurred with this policy.
One speaker described a safe and effective measles vaccine with which his country had much
experience: however, many problems had arisen because the vaccine had no preservative
and therefore did not meet WHO requirements. Other speakers stressed that smallpox had
been eradicated with vaccines which would not meet modern criteria for GMP. Further
speakers noted that much of the world’s vaccine needs were met by local production in
developing countries, and that strict insistence on industrial country GMP and WHO
requirements would force them out of production and threaten the goals of self-sufficiency
that were being promulgated by CVL they called for more flexibility and realistic
expectations for developing country producers, who could continue to produce safe and
effective vaccines.

Participants emphasized the vital importance of political commitment to the success
of the CVI. The question was posed: how can the departments of health, governments or
ministries be persuaded that the CVI is worthwhile?

One manufacturer expressed concern that, if private companies cannot make a profit
in vaceine production but must subsidize it from other sectors, their shareholders are likely
to become anxjous. Manufacturers are not making a profit on what they supply to EPL, on
the contrary, they subsidize it from other products. What they charge UNICEF is only a
fraction of the total cost, and it is a question of time how long the shareholders would
permit this, Increasing demand for EPI vaccines means that as much as 20% of the
production may go on this programme. European governments are proposing more and
more to control prices; the present situation cannot last long when European prices are
additionally burdened with the high cost of deliveries to the Third World.
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7. TECHNOLOGY TRANSFER AND DEVELOPMENT PLANS

Dr O.P. Oliva, Director of Bio-Manguinhos, of the Oswaldo Cruz Foundation, Brazil,
said that most of the human vaccines currently being produced by Brazilian manufacturers,
which are public, non-profit organizations, applied production methodologies that were
transferred from other international institutions through technical cooperation agreements,
Indeed, the first example of successful transfer of vaccine production technology occurred
in 1937, when Rockefeller Foundation researchers brought to Brazil the recently developed
17 D strain of yellow fever vaccine,

The technology for yellow fever vaccine production has been constantly improved over
the last ten years, and this has greatly increased the production capability of the Oswaldo
Cruz Foundation. This technology is now being transferred to Nigeria under the
sponsorship of IDRC/Canada. In 1976, the Foundation signed an agreement with the
Institut Mérieux in France for the transfer of production technology for a
polysaccharide-based vaccine against N. meningitidis serogroup A and C; again, new
procedures had since been introduced to optimize the production capacity.

Another agreement representing successful technology transfer is a measles vaccine
production project carried out between BIKEN laboratory of Osaka University, Japan, and
the Foundation between 1980 and 1986 under the umbrella of the Japan International
Cooperation Agency (JICA). This has enabled Brazil to have access to all the necessary
information, and more than 120 million doses have been produced as a result.

Dr Oliva stated that the Brazilian government is currently investing about US$ 70
million in modernizing three public vaccine production institutions with a view to achieving
vaccine self-sufficiency, mainly of the improved DTP vaccine. In addition, a vigorous
programme for vaccine development is underway. Coordinated unider the country’s regional
vaccine system, three Brazilian institutions are working on the development of a new
meningitis B vaccine, and researchers are collaborating with Mexican and Chilean institutes
to develop a typhoid fever vaccine.

Dr 1. Yoshida, Vice-Director of the Kanonji Institute, Research Foundation for
Microbial Diseases of Osaka University, Japan, discussed various aspects of the technology
transfer of measles vaccine to the Oswaldo Cruz Foundation. He outlined the elements
which need to be in place from the point of view of the industrial partner, the recipient of
the technology and the donor agency. The time frame, the commitment in terms of money
and personnel, and the existing infrastructure in the recipient country all need to be well
understood for a successful transfer of technology to take place.

The situation of Indonesia was described by Dr Djoharsjah, Marketing and Finance
Director of Perum Bio Farma, Indonesia, who said that Indonesia had been able to produce
BCG, DTP, DT and TT vaccines for many years. Measles and polio vaccines were still
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being imported until 1992, when new facilities for the production and quality control of
measles and oral polio vaccine were inaugurated. That project has enjoyed the support of
the Japanese government grant aid and technical cooperation programme; its main objective
is self-sufficiency in those two vaceines for the national EPI, through transfer of technology.
Annual capacity is 7.5 million doses of measles vaccine and 20 million doses of oral polio
vaccine. Maximum output will be reached in 1995, by which date Indonesia will be
self-sufficient in all vaccines needed for the EPL

Bio Farma is a state-owned enterprise under the jurisdiction of the Ministry of Health.
and is solely responsible for the production of biologicals for human use in Indonesia.
Dr Djoharsjah said there is a very large "captive” market, with more than five million babies
born every year, and the country has more than 90% coverage of immunization. He
commended the strong commitment and spirit among the 550-strong staff and management
of Bio Farma, which enjoys a high status as a public enterprise.

Dr Y. Doi, Executive Director of the Laboratoty Division of the Japan Poliomyelitis
Research Institute (JPRI), Tokyo, described the Japanese side of the technical cooperation
project between JICA and Indonesia. He said that although more than five years elapsed
between the date of feasibility studies and completion of the facilities, the technology
transfer of both polio and measles vaccines proceeded almost on schedule. He attributed
this success to the enthusiasm of the Bio Farma management, the sound training of many
scientists and technicians at the JPRI and the BIKEN Institute (the Research Foundation
for Microbial Diseases of Osaka University), and the transfer of seed viruses and other
essential materials from JPRI and BIKEN.

Although Bio Farma has set up the infrastructure for domestic supply of glassware and
other articles of consumption, it is proving very expensive to maintain GMP-adapted
facilities and many materials still have to be imported. Consequently, in order to promote
domestic vaccine production, it appears indispensable to support the Indonesian government.

In a paper jointly prepared by Professor Nguyen Thi Ke, Director of the Institute of
Vaccines, Viet Nam and Dr T. Hill, Principal Adviser, Child Survival, UNICEF, the strong
commitment of the government and people of Viet Nam to child immunization was
underlined. DTP3 coverage more than doubled between 1986 and 1990, rising from 42%
to 87%. This high level has been sustained through 1992 and is expected to continue;
popular knowledge of immunization is nearly universal, even in remote mountainous areas.

UNICEF was a major partner during the 1980s, providing vaccines, cold chain
equipment, sterilization and injection equipment as well as funds for training health workers
and programme managers and for social mobilization. UNICEF has provided more than
107 million doses of imported vaccine valued at US$ 7.1 million between 1987 and 1992,
At the same time, the country has sought for several decades to become self-sufficient in
local production of vaccines, beginning with BCG vaccine at the Pasteur Institute in Ho Chi
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Minh City, which has itself enjoyed decades of collaboration and support from the Pasteur
Institute in France. With its long history of local production, a core of highly motivated
technicians, and strong political commitment, Viet Nam is an excellent candidate country
for CVI support to reach self-sufficiency.

UNICEF has provided the required equipment during 1993 together with funds for
additional training of staff for the Vaccine Institute, and continues to supply reagents and
chemicals. The plan is for the full amount of 12 million doses of DTP and 10 million doses
of TT required for the national EPI programme to be produced locally by 1996. UNICEF
will continue to supplement local production with imported vaccine until that goal is
achieved. On the other hand, the CVI goal of producing multi-antigen vaccines built upon
the DTP platform will require much more comprehensive donor and technical institution
support, and on a significantly larger scale. Donors will need to make a long-term
commitment of, say, ten years,

Dr T. Hill discussed the lessons which UNICEF had learned from the technology
transferred to Viet Nam and other countries. He stressed that the donor and the
government must make a long-term (in this case 10 year) commitment to the project. The
package should provide for training, equipment, and recurrent supplies, To be successful,
personnel must be highly dedicated, there must be low turnover of workers, and the project
must be of high priority to the government. Technology must be simple, a strong supporting
infrastructure must be in place, and there should be emphasis on quality control. However,
industrial country levels of Good Manufacturing Practices (GMP) were not essential for
SUCCess.

Dr Hill noted that the budget given to government vaccine producers in developing
countries was often unrelated to demand or quantity of vaccine produced, and that the
actual cost of production was unknown. He stressed the importance of a careful economic
assessment which included the cost of production compared to import cost, the volume-cost
relationship, and recurrent costs. He also noted that producers were often confused by too
many consultants favouring different methods and equipment.

In an overview of the EP! vaccine supply situation in the Western Pacific,
Dr J.W. Lee, Director of Disease Prevention and Control, at the Western Pacific Regional
Office of WHO, said that self-sufficiency in vaccine has already been achieved by the
Region’s developed, newly industrialized and advanced developing countries. Three
countries have been selected as CVI priority countries: China, Philippines and Viet Nam.
The Vaccine Independence Initiative has been implemented in the Philippines from 1993,
and is being considered by several countries and areas of the South Pacific,

For many developing countries, addressing vaccine supply problems was delayed by the
strong push in the 1980s to achieve the Universal Child Immunization goal by 1990, when
donors increased the funds available for vaccines. After that goal was achieved, it was
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realized that countries must take responsibility for vaccine supply, and efforts began to seek
funds and mechanisms that would assure self-sufficiency in vaccines. Dr Lee identified four
approaches that have been undertaken in the Region. These are:

- Targeting of inputs; because of the great diversity of social and economic
situations, inputs need to be targeted towards priority countries which have
the capability to achieve self-sufficiency;

- High-level national commitment on the part of the governments concerned;

- Technical inputs; expertise has to be developed to improve vaccine production
capacity and national quality control systems so as to ensure that potent and
safe vaccines are provided through the EPI, but also to improve vaccine
forecasting and requirement calculation methods as well as utilization practices;

- Increased allocation of resources; the majority of such resources have to come
from the countries themselves but, where such resources are limited, it will be
necessary to mobilize resources and expertise from external sources, so donor
support and funding will be an essential component.

Dr Lee said that WHO is committed to working with the CV], and the Western Pacific
Regional Office will remain involved in mobilizing continued national commitment for EPJ;
maintaining technical support to meet the EPI objectives (including all aspects of vaccine
supply); coordinating international efforts to ascertain requirements, assure supply, and
upgrade vaccine production and quality control mechanisms; and mobilizing adequate
national and external resources to sustain EPI activities and achieve the disease control
goals. Visits of technical staff and consultants to countries will include follow-up on the
relevant recommendations made by CVI missions.

ion poin

During general discussion, several participants expressed concern about the quality of
vaccines, and asked how anyone could be in a position to judge - among the many millions
of doses produced - how many meet WHO requirements and how many do not, Speakers
pointed out that, despite the problems that countries face, it is very difficult to compromise
on the requirement of good manufacturing practices (GMP) in the vaccine field. If one has
good scientists and good tests, GMP do not require a $20 million facility. It is the CVI
sponsors’ dream that the vaccines of the future shall be of international quality.

Apart from the donations of vaccines through UNICEF, WHO has the ecapacity
through a network of laboratories to test any vaccines submitted to it from any manufacturer
in the world. Speakers also discussed the possibility of starting regienal quality assurance
institutions under the CVI umbrella, which will eventually form part of a network of
independent quality testing laboratories at the international level.




Report of CVI/CG-3/93 /19

The chairman for this agenda item, Dr Nyi Nyi, Special Assistant to the Executive
Director of UNICEF, pointed out that the four common factors for success in vaccine supply
and quality control are that: vaccines should be seen as of great importance for and
relevance to the country concerned; there should be a large national "captive” market; there
should be very strong government interest and support; and there must be a good working
relationship between all parties involved. He said that, with the possible exception of Laos
and Cambodia, the Western Pacific Region could achieve self-sufficiency by 1997,

8  THE ROLE OF COLLABORATING AGENCIES IN PROMOTING VACCINE
SELF-SUFFICIENCY

Mr Robert Clay, Acting Deputy Director of the Bureau for Research and
Development, Office of Health, United States Agency for International Development,
emphasized that USAID is not a basic research organization, but is concerned with both
implementation and applied research within the Agency’s overall goal of sustainable
development. The vaccine initiative faces serious challenges, including countries with very
low immunization coverage, sustaining and improving upon the 80% global average
coverage, the increased cost of vaccines, and the availablity of new vaccines appropriate for
developing countries.

USAID is heavily involved in immunization with a variety of programmes including a
7 year CVI project, support for the Vaccine Independence Initiative, the SIREVA project
in Latin America, field trials of vaccines against respiratory pathogens, cooperative
programmes with JICA and UNICEF, a new Basic Support for Child Survival project which
will have a major focus on immunization, and US$12 million spent on vaccine research,
USAID and other donors are supporting the Initiative because millions of children need this
protection, but the goal has to be a practical reality; the vaccines have to actually reach the
children, and mortality and morbidity have to be reduced. While the CVI needs to be
visionary, it also has to keep its feet on the ground and ensure that current "successes” are
fully realized. It is imperative that progress achieved should be sustainable.

Dr T. Kobayakawa, Managing Director of the Medical Cooperation Department, Yapan
International Cooperation Agency (JICA), said that the Agency implements a project-based
technical cooperation programme, providing integrated assistance from planning and
implementation to evaluation through a combination of three types of cooperation: training
programmes in Japan, dispatch of experts, and provision of equipment. He described some
- of these projects in various parts of the world.

JICA has a unique programme for control of communicable diseases which puts the
main emphasis on EPI activity, This is in part a cooperative programme with UNICEEF, so
‘there are annval meetings with representatives of UNICEF and of the Japanese Ministry
of Foreign Affairs to identify some ten countries to be assisted according to the country’s
epidemiological situation in respect of the targeted diseases.
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Mt 8. Leenstra, Deputy Director, Multilateral Development Cooperation Department,
Netherlands Ministry of Foreign Affairs, warned that, while demand for vaccines will clearly
rise over the next years as extra vaccines are added to the EPI package, less money is
available for vaccination programmes. In most developing countries, such programmes have
to be financed by outside organizations. At the same time, there is competition from AIDS
and malaria campaigns, so it would be unwise to expect any big increase in available funds.
Consequently, the Children’s Vaccine Initiative is very timely. He stressed the need for
cooperation between donors, and between donors and governments, to produce an
agreed-upon, written plan to crystalize cooperation and make it transparent.

He commended the World Bank’s Report "Investing in Health" for showing how very
cost-effective activities in the health field can be financed from relatively small investments.
A comprehensive analysis is urgently required to assess needs, forecast the real costs and
plan investments, He added that Netherlands is in basic agreement with the CVI plan of
action, and is pleased that the next CVI meeting will take place in the Netherlands in 1994.

Mr J.B. Majiyagbe, Trustee of the Rotary Foundation, recalled that Rotary was the
first NGO to make a project grant to the CVI - for research to improve the thermostability
of the oral polio vaccine. It has also been involved in the work of the Task Force on
Situation Analysis of Global Vaccine Supply. In the first five years of its existence, Rotary’s
PolioPlus programme provided funds for the purchase of oral polio vaccine in 97 countries
of the developing world towards the objective of fully vaccinating a total of 500 million
children against polio; it has also stimulated many thousands of Rotary volunteers to support
the work of the EPI,

Rotary has now formulated a new set of policies, called PolioPlus Phase II. In this
new phase, which will last until polio is eradicated, its extensive human but limited financial
resources are dedicated to helping achieve eradication in the most efficient and direct
manner: by supporting supplementary immunization especially designed to meet the targets
of polio eradication; to promote vaccine self-sufficiency through the CVI and other
mechanisms such as the Vaccine Independence Initiative; to support development of the
necessary disease surveillance network; and to work with other partners to generate the
political will and commitment - especially the mobilization of governmental resources -
required to meet the polio eradication objective.

The CVI has helped to redefine the challenge of effectively marketing vaccines in the
developing world as a task requiring the cooperation of both the public and private sectors.
As an international voluntary service organization with a basically private sector point of
view, Rotary welcomes those developments and hopes that the many associated tasks will
be harmonized to produce, and sustain, efficient and effective action.

Dr M. Roumiantzeff, Scientific Director for EEC Affairs, Pasteur Mérieux Sérums et
Vaccins, Lyon, France, stated that manufacturers in industrialized countries will continue
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to supply vaccines to UNICEF and developing countries, and are prepared to form
partnerships with producers in developing countries. He discussed the many issues involved,
including the complexity and high cost of R and D activities, the strategy of transfer of bulk
antigens, the necessity for carefully prepared case-by-case contractual partnerships, and the
necessity for the economic viability of proposed projects, especially when the markets are
primarily in developing countries. He also stressed the importance of quality assurance in
any collaboration between industrial and developing country producers. Canary-pox virus
offers high hopes as a basis for recombinant vaccines for use in the Third World, despite
the fact that it is likely to yield low financial return in developing countries, Dr
Roumiantzeff felt that the present meeting provided a solid basis for medium- and long-term
collaboration with the CVL,

A paper prepared by Dr P, Stoeckel, Director of Pasteur Mérieux Sérums et Vaccins
and distributed to participants emphasized the research and development projects
undertaken by this company, and questioned a statement made recently in a US Institute
of Medicine report to the effect that the current system is not intended for developing
countries’ use because "such vaccines are perceived to be without sufficient return on
investment." On the contrary, the company looks forward to continuing collaboration with
the CVI, and to completing some of the product development projects to the licensing stage.

The paper described work on a candidate measles vaccine which is a canary-pox
recombinant and which might be able to overcome the problem of interfering maternat
antibodies; this is now in Phase I clinical studies in humans and is accepted as a candidate
for industrial production. Other vaccines in Phase include HIV, (although efficacy studies
will take much more time before there is a viable vaccine), rabies, CMV, Japanese
encephalitis and malaria, The poxvirus recombinants represent one avenue to multiple
diseases vaccines - probably the most advanced at this time. The company’s project IMULE
is intended to provide greater safety by avoiding the risk of multiple use of non-sterile
needles and syringes, IMULE is an individual capsule containing one dose of liquid vaccine
which will be injected transdermally using an "injector” that provides the necessary pressure.

Dr T. M. Vernon of the Merck Vaccine Division, of Merck and Company, USA,
pointed out that large international vaccine companies contribute to world health by
discovering, developing, manufacturing, marketing and distributing new and existing vaccine
technologies; many of the technical goals of the CVI will be accomplished by such
companies without the need for funding by governments. However, much basic research and
some technical development will need to be funded by governments.

Vaccine self-sufficiency can be accomplished either by technology transfer of entire
processes to organizations capable of meeting quality standards, or by transferring
labour-intensive phases of manufacture, keeping highly technical, non-labour-intensive
aspects in more developed countries. To carry out either calls for a number of issues to be
addressed: protection of intellectual property rights, payment for the technology transfer,
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harmonization of produects, quality control and so forth. A more important issue, he
commented, is whether or not full production self-sufficiency is necessary to meet CVI goals.
BEconomies of scale and quality control can best be achieved with several large
manufacturers of key products, since multiple smaller producers cannot achieve the same
efficiencies and uniformity of quality. Unnecessary development costs will be encountered
in developing new combination vaccines if, for example, multiple DTPs constitute the basis
for such combinations rather than a limited number of DTPs. Thus vaccine self-sufficiency
and the promised technical achievements of the CVI may be difficult to reconcile.

Discussion points

During general discussion, other speakers underlined that the CVI should not just
concentrate on existing vaccines but also on more basic R and D. Unless this occurs, much
of the research will be done only in industrialized countries. Many manufacturers have
slackened their efforts in the vaccine field and, in the harsh economic climate of today, an
industrialized country tends to concentrate on its own diseases of high morbidity and
mortality, such as breast cancer or Alzheimer’s disease. For this reason, it is especially
necessary for the CVI to pay attention to global priorities and to "carry the torch”" for
developing countries. Amnother speaker made a plea for human resource development;
sustainable development will only occur if a cadre of trained individuals can advise
government policy-makers and decision-makers on what vaccines to produce and where to
become self-sufficient. One of the CVI’s roles should be to train those knowledgeable
people to ensure that vaccines "eoming downstream” really reach where they are needed.

One participant noted that childhood vaccination is directly related to family planning;
in the Philippines people used to have as many children as they could because they expected
some of them to die young. Now they are protected and survive so more people are
practising family planning. He suggested that some donors who are supporting family
planning programmes could give a little of their resources to disease control through
vaccines.

Another speaker suggested that there is a simplistic tendency to categorise developed
and developing countries in compartments instead of thinking in terms of a sharing of
technology between partners. In reality, the distinction between the two is blurred, since
in most developing countries there are scientists whose competencies rival those in the
developed world. There is a need to create a nucleus for developing countries to set up
their own vaccine industry; this is not just a matter of inundating countries with the most
sophisticated machinery but of offering opportunities for training personnel to work, say, in
a national control laboratory and thus ensure quality control capabilities.

One speaker thought that including hepatitis B in national vaccine programmes by the
year 1995 may impose an additional burden on developing countries, but was assured that
the World Health Assembly had endorsed the proposal that only countries with a high
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prevalence of that disease should introduce the vaccine by 1995, In fact, the target will not
be met in African countries with high' endemicity unless sufficient donor support is
mobilized, :

Another participant quoted the World Bank’s Report which suggested that all
countries are spending a great deal on curative medicines, whereas it makes better economic
sense to shift some of that expenditure to vaccines to prevent disease. He added that,
technically, one manufacturer could produce polio vaccine for the entire world, yet many
developing countries want that technology themselves, even though it makes little sense in
economic terms. A number of speakers commented on the desirability of exploring the
issues of production sharing, revolving funds for waccine purchase, and international
assistance in the area of quality control.

9.  SPECIAL PRESENTATIONS

In a special presentation, Mr Y, Tateishi, President of the OMRON Corporation of
Japan, described the Corporation as a business enterprise which also seeks to function as
a responsible member of the world community, that is, as a citizen of the world. With this
concept in mind, OMRON many years ago set up a special division entitled "Enterprise as
Citizenship," with the aim of promoting the contributions of the company to society and
secking new ways to enhance those contributions. To show support for the humane and
scientific endeavors of the CVI in a concrete way, he announced that OMRON has decided
to donate 100 million yen (about US$ 1 million) to support the CVI, through the activities
of the Agency for Cooperation in International Health (ACIH) during the years 1993 to
1996.

Delegates warmly applauded the announcement that Mrs Kayoko Hosokawa, wife of
the Japanese Prime Minister, who attended several sessions of the meeting, has agreed to
provide the leadership in Japan to solicit further funding from private and voluntary
organizations in support of CVI activities. Dr. R.H. Henderson, Assistant Director-General,
WHO, stated that the First Lady’s gracious offer to support the CVI was enthusiastically
welcomed by the members of the Standing Committee.

10. NEW VACCINES

Dr D.M. Salisbury, Principal Medical Officer in the United Kingdom’s Department of
Health, forecast that over the next decade it is probable that there will be more changes in
‘the routinely administered childhood vaccines than there have been in any other decade
since vaccines were first discovered. Existing vaccines will be replaced and supplied in new
combinations, while there will also be new vaccines effective against diseases for which at
present there are no preventive agents. Introducing new vaccines is a complex task that
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requires coordination of researchers, manufacturers, regulatory agencies, experts in public
health, experts in advertising and marketing, and significant resources. Epidemiology and
immunology are essential for the setting of policy for new vaccines, and the success of
introducing a new vaccine depends on an effective strategy.

Experiences with the introduction of H. influenzae b vaccine (Hib) against meningitis
in the United Kingdom show that a Jead-in time of about two years is required. The first
year was dedicated to strategic planning for logistics and surveillance, market research for
advertising and promotion needs, and arranging for appropriate resources; vaccine.
evaluation studies were undertaken in the first year. The second year carried forward an
agreed strategy leading to a national launch. Advertising materials were market tested,
media buyers negotiated contracts for publicity and health professionals had to be trained.

Following the launch of Hib, Dr Salisbury said, there was regular monitoring of the
knowledge and awareness of the public about it, which served to evaluate the impact of the
publicity about the new vaccine. The promotion costs for the first-year campaign were
around £2 million, most of which was spent on TV advertising. Subsequent evaluation
suggests that this was money well spent. Market research, advertising and post-marketing
evaluation are skills not available in health care professionals but routinely available in the
advertising industry, whose involvement is going to be more and more important in the
social marketing of new vaccines. During the discussion period, active exchanges took place
concerning how marketing approaches might be relevant to developing countries.

Dr K. Nishioka, Technical Adviser with the Japanese Red Cross Society, described the
introduction of new hepatitis B vaccines in the EPI. He said that globally more than 280
million individuals are chronically infected carriers of hepatitis B virus (HBV); of these, 22
million are in Asia, 50 million in Africa, four million in the Middle East and seven million
in Latin America. They are the high-risk group for liver cirrhosis and hepatocellular
carcinoma (HCC), so prevention programmes are urgently needed. Chronic HBV infection
occurs mainly by transmission from HBe antigen mothers to their infants at the time of birth
(perinatal) or horizontal transmission at a very early stage of life where general sanitary
conditions are poor. Therefore prevention of HBV infection among neonates or early in
life is among the most important children’s vaccination programmes to prevent HCC in the
elderly and cut down the source of HBV infection in society.

In the Western Pacific Region, 31 countries or areas have started hepatitis B
immunization, and in China - where there are more than 100 million HBV carriers, a pilot
vaccine was produced as long ago as 1979. In 1991, more than 28 million doses of HBV
vaccine were produced but many more are needed for a nationwide programme. In Japan,
all pregnant women are tested for HBsAg, and infants born to HBeAg-positive mothers are
treated with HBIG immediately after birth, followed by a second HBIG and threefold HBY
vaccination. This programme has shown 96.7% protection; between 1988 and 1991 more
than five million pregnant women were enrolled and it is estimated that the HBV carrier
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rate has been red'uccd to 0.035% among infants. In the younger generation too, especially
among schoolchildren aged 6 to 15, there has been a remarkable reduction in HBsAg
positivity and anti-HCV positivity.

Dr Nishioka summed up the strategies deployed in this programme as: primordial
prevention (to avoid exposure of the general population to the viruses through better
hygiene and proper medical care, including blood-screening for transfusion); primary
prevention (to enhance immunological competence against primary exposure, both by
improving nutrition and using HBIG and HBV vaccines); preclinical prevention (to interrupt
the disease progression from persistent viral infection to chronic sequelae such as liver
cirrhosis and HCC by anti-virals); and secondary prevention (through early stage diagnosis
by ultrasound techniques, computerized tomography or tumour markers, followed by
non-invasive or surgical treatment). When these strategies are generally deployed in action,
he predicted that one of the most prevalent and lethal cancers in Asia or African countries
can be prevented in the next generation.

11.  CONCLUSIONS AND ADOPTION OF THE DECLARATION OF KYOTO

In drawing the meeting to a close, Sir Gustav Nossal commented that - for the first
time in his experience - this had been a congress that had addressed all issues on the
end-to-end mission of the CVI. Introducing the draft of the Declaration of Kyoto for the
participants’ approval, he described it as a clarion call to the nations of the world from a
group who are clear as to their mission and strongly seeking support for their future
endeavors.

Dr 8.T. Han, Regional Director of WHO’s Regional Office for the Western Pacific,
said that the Declaration represents a new and exciting phase of acceleration of the CVI,
The concept of vaccine self-sufficiency for countries is becoming widely accepted, and
progress has already been made on some of the research objectives. The CVI is starting to
move from a planning phase to implementation, and the partnership involved has a
tremendous potential to accelerate and sustain the development and delivery of existing and
new vaccines.

He added that it has long been recognized that some vaccines produced in developing
countries do not meet all WHO requirements, and that not all national quality control
authorities are adequately equipped. Increased support is needed from the donor community
and a commitment from the countries to address and solve these problems. While it is
necessary to ensure that minimum safety and potency requirements are met, sufficient
resources must be provided, and specifications must be flexible enough to meet the needs
of countries concerned. A situation where vaccines can only be produced in developed
countries but are not available for developing countries must be avoided at all costs.
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Dr 1. Arita, Chairman of the Agency for Cooperation in International Health and
Convener of the Kyoto meeting, said that the Declaration of Kyoto accurately expresses the
meeting’s opinion, and added the hope that it represents a consensus to go ahead with the
implementation of the CV1. Recalling that, during the campaign to eradicate smallpox, not
much progress had been made by 1967, he stated that - once the world community decided
to put up the funds needed for carrying it out - then the programme got into action and
smajlpox was eradicated.

Mr F. Hartvelt, Deputy Director of the Division for Global and Interregional
Programmes, UNDP, recalled a phrase of Dr Han’s about moving from dreams to reality
and said this has raised everybody’s hopes for many years to come. He added: "We share
that vision which is being concretized here today in Japan, and welcome the faet that
Yapan’s First Lady has given her patronage to this Initiative. T hope you share my happiness
that we have found a way to help the world’s children.”

At the close of the meeting, Sir Gustav Nossal presented the Declaration of Kyoto,
which was approved by acclaim,

* ¥ ¥ X X x
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ANNEX 1
PREAMBLE

In September 1990, Heads of State and other country representatives at the World
Summit for Children committed themselves to the world’s children, focusing on specific
actions in the areas of health, education and children’s rights. In the same month, the
Declaration of New York set forth the vision of the Children’s Vaccine Initiative (CVI),
calling for global collaboration to speed the development and use of new and improved
vaccines which simultaneously protect the children of the world from several diseases. The
CVI was founded shortly thereafter by the Rockefeller Foundation, the United Nations
Development Programme (UNDP), United Nations Children’s Fund (UNICEF), the World
Bank and the World Health Organization (WHO). -

The CVI is a global coalition of governments, United Nations organizations, non-
governmental and private organizations, industry and research groups focused on the goal
of bringing new and improved vaccines into national immunization programmes.

DECLARATION OF KYOTO

We, the participants of the Children’s Vaccine Initiative (CVI) Consultative Group, meeting
in Kyoto, Japan on this ninth day of November 1993, acting in our individual capacities:

1.  RECOGNIZE that programmes for immunization have successfully reached some 80% of the
world’s children, saving millions of lives and untold suffering each year and providing the basis for
the eradication of poliomyelitis by the year 2000* and for the elimination of neonatal tetanus and
the control of measles by 1995;

2. ACKNOWLEDGE that challenges remain in sustaining this coverage and further increasing
it to reach all children, and that even greater challenges are faced in introducing new and improved
vaccines;

3. REAFFIRM that, as emphasized in the World Bank’s 1993 World Development Report,
appropriate investments in health contribute to sustainable national development and immunization
services are among the most cost-effective of all health interventions. Modern science, by
developing new and improved vaccines, offers the potential for making these services even more
cost-effective.

* Transmission of wild poliovirus was interrupted in the Region of the Americas in 1991; the target
date for interruption in the Western Pacific Region is 1995.
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4.  APPRECIATE that the CVI seeks to meet these challenges, in part by creating unprecedented
public and private partnerships for vaccine research, development, supply, quality control and
universal use. Further appreciate that success in achieving the disease control goals, especially the
global eradication of poliomyelitis, will generate wider support for other public health priorities;

5.  EXPRESS CONCERN about the ability to sustain and expand these critically important efforts
in the absence of substantial new strategic investments;

6. URGE that national decision-makers, national and international agencies, industry, non-
governmental and private voluntary groups, scientists and health professionals commit themselves
to the CVI and mobilize increased resources, especially for:

- vaccine research and development with immediate priority on combining vaccines against
multiple diseases and improving heat stability to simplify and improve the efficiency of
immunization programmes. Long-term investment is also needed to develop a range of new
vaccines for diseases of major public health importance. Such vaecines must be accessible for
all those who need them. Research and development activities contribute to achieving
national self-sufficiency in vaccines;

- rapid implementation of vaccine self-sufficiency programmes. These may include support
for improving technology and strengthening local production or production sharing in selected
developing countries where vaceine production has already started and which have a
reasonable prospect of meeting national demands, and the capitalization of revolving funds
to facilitate procurement of vaceines. Vaccines should be included in national health budgets,
as strategic items for national development. The donor community should assist those
countries vnable to cover their full needs;

- ensuring the safety and efficacy of vaccines through the establishment or strengthening of
national, regional and global systems of quality assurance and quality control.

- in support of the above, forging streng cooperation between international vaccine producers
and developing country manufacturers;

7.  RECOMMEND that mechanisms be developed whereby funds can be accepted and used
accountably to further the CVI goals and that the broadest possible support be mobilized among
developing and developed countries and donor organizations to contribute to CVI activities.
Amounts of at least U$$300 million will be required between now and the year 2000 to catalyze the
priority activities described in the CVI Strategic Plan.

CVI Consultative Group
Kyoto, Japan
9 November 1993
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ANNEX 2

CHILDREN'S VACCINE INITIATIVE CONSULTATIVE GROUP
KYOTQ, JAPAN, 7-9 NOVEMBER, 1993

STATEMENT BY DR HIROSHI NAKAJIMA
Director-General, World Health Organization

Distinguished participants, friends and colleagues,

I am very pleased to address this mecting of the Children's
Vaccine Initiative Consultative Group. First, because it has brought
together an extremely distinguished group of scientists, to share
information on a public health initiative of crucial importance.
Second, because you provide a particufarly rich representation of
Asian countries and scientists, and your cooperation is essential to
the success of this Initiative. And third, because WHO is an active
partner in, and advocate for, the Children's Vaccine Initiative.
Therefore, it is appropriate that, as WHOQ's Director-General, I
provide you with our perspective on it.

The Children's Vaccine Initiative, or CVI, is the first follow-up
activity after the World Summit for Children, held in New York in
September 1990. The ultimate goal of the Children's Vaccine
Initiative is to develop a- heat-stable vaccine, a single oral dose of
which, administered any time from ‘birth, could prevent several
diseases, and which would be available for all children of the world.

For this coming decade, we have set for ourselves additional
targets, directly related to the CVI, which include, the global
eradication of poliomyelitis, the elimination of neonatal tetanus, and
the substantial reduction of cases and deaths from measles. You
will be hearing more about polio eradication during the course of
this meeting, and I hope you will be able to share our enthusiasm
about ridding our planet, within the next six years, of this ancient
scourge.

Let us turn now. from the past to the future. We remain
confident that our original CVI goals.are within our reach, but our
predictions. for . early dramatic breakthroughs have become
somewhat more conservative, = ‘ :

I shall gi-v‘e-. you just one example. We remain enthusiastic
about the potential for administering antigens in' microcapsules
which might be injected or given:orally, and which then provide
either sustained or pulsed release of the antigens so that there can
be a single administration, instead of two or three. Many of the
problems of development we foresaw originally have now been
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solved, But others have replaced them. At present, we are trying
to understand why ftetanus toxoid does not rctain long-term
immunogenicity when it is micro-encapsulated. This mecans that,
instead of having a product ready for use within two to three years,
as initially predicted, we now envisage at least double this
development period.

At the same time, the CVI has served to focus on a number of
issues related to the large-scale production of these new vaccines.
The CVI Task Forces, whose remarkable work must be commended,
have identified as an urgent priority the establishment of sustained
and secure global systems of vaccine production, quality control
and purchase. This will require strengthening the vaccine
production capacity of a number of developing countries so that
they can become self-sufficient and export their vaccines. In other
words, once better and new vaccines are developed by scientists,
economic and social progress will also be needed to take full
advantage of technical progress.

The €VI Task Forces have also identified the production and
quality control of DTP as a focus for dialogue with producers,
especially in developing countries, The objective is to purify and
standardize this vaccine so that it can mote easily serve as a carrier
for other antigens of global importance - hepatitis B and
hemophilus influenza B being two with initial high priority.

The WHO Regional Offices for South-East Asia and the Western
Pacific are working along with other CVI partners to strengthen
regional and global support to national vaccine production. Under
its SIREVA initiative, the Region of the Americas has been very
active and, last September, in collaboration with CVI, held a
meeting to look into the implications for developing countries of -
improving the production and quality control of DTP. A similar
meeting is planned in 1994 in Asia,

I would like to say a few words about the five co-sponsors of
the CVI. UNICEF has been a generous supporter of CVI activities,
providing funding both through the central CVI secretariat and
through UNICEF's own channels. In the years to come, many
developing countries, particularly the least developed ones, will still
rely largely on donmated vaccines as any saving they may achieve on
some immunization will be more than offset by the need to buy
additional vaccines such as hepatitis B. UNICEF's support, indeed,
will continue to be very much needed and appreciated.
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UNDF and the World Bank are the major sources of multilateral
funding for general development activities. Much of UNDP and
World Bank investment goes to supporting health and
immunization services, and also to developing the industrial sector
infrastructure which is relevant to immunization, vaccine
production and quality control. As the CVI expands its activities in
the coming months, it is hoped and expected that both UNDP and
the World Bank will be able to provide further support.

The World Bank's Development Report for 1993 is entitled
"Investing in Health.” It clearly demonstrates the Bank's increased
focus on health and social development issues and comes in support
of the argument WHO has been making for many years about the
importance of health as an investment in national development. It
also confirms WHO's long time advocacy that immunization is a
choice instrument for public health interventions.

The Rockefeller Foundation is unique among the CVI sponsors
as a non-governmental organizations. Its proud history with
respect to the development and use of yellow fever vaccine need
not be repeated here. It has many times helped and guided CVI
activities, bringing to bear the innovation, flexibility and ability to
act quickly which complement so well the contributions of other
Sponsors.

What, then, of WHO itself? Of course, we are a fundamental
partner in CVI activities, which take place in the context of the
international policy formulated by the World Health Assembly. To
fully integrate the vision and challenges the CVI represents, I am
restructuring WHO's own activities to enhance our role and
efficiency in the CVI partnership. 1 am merging the Expanded
Programme on Immunization with what was previously called the
UNDP-WHO Programme for Vaccine Development, where much CVI-
related research is currently being carried out. Within this new
and consolidated Special Programme for Vaccines, I am
strengthening WHO's capabilities related to technology transfer,
quality control and financing.

Cooperation will expend to other United Nations bodies and
programmes, bilateral development agencies (a number of whom
have supported the CVI since its inception), non-governmental
organizations and, last but not least, private industry. Which brings
me to the fourth reason for being pleased to address this meeting.
It is that many representatives from private industry are here with
us today. I would like to welcome you all, Ladies and Gentlemen, as
especially important partners in the CVI. For the CVI to succeed,
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we must all recognize that the issues we are addressing are
important for both the public and the private sectors, whose
interests can be safeguarded by fair partnership arrangements.

But, of course, the most important beneficiaries will be the peoples
of the world,

In closing, I wish to express my personal appreciation and that
of WHO for all the logistical and financial support to this meeting
which has come from within Japan itself. I would like to say a
special word of thanks for their support to the Ministry of Health
and Welfare, to the Agency for Cooperation in International Health,
to the UNICEF Friendship Society, to the Prefecture of Kyoto and to
the OMRON Corporation,

To all of you, I wish a most successful meeting, and 1 urge you
to continve your support to what I consider one of the most
important public health initiatives of this decade which can save
the lives of 7.5 million children by the year 2000.

Thank you for your attention,
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ANNEX 3

RESEARCH TOWARDS A NEW GENERATION OF VACCINES

. Sir Gustav J.V, Nossal
The Walter and Eliza Hall Institute of Medical Research
Post Offiqe, The Royal Melbourne Hospital, Victoria 3050, Australia

A contribution to the Third Meeting of the Consultative Group of the
Children’s Vaccine Initiative, Kyoto, Japan
7 November 1993

On 22 Qctober 1977, in Merca, Somalia, 23 year-old Ali Maow Maalin entered the history
books. Just over a decade’s work in the World Health Organization’s Smallpox Eradication
Programme ensured that his was the last case of smallpox in the world. A decade previously, this
dreaded historic scourge had been killing 2 million people a year. An important place in history
will also be reserved for the two year-old boy in Junin, Peru, who on 23 August 1991 was the last
naturally-infected proven case of paralytic poliomyelitis in the Americas. The triumph which will
be more fully described by Dr Ciro de Quadros tomorrow sets the stage for global eradication of
polio. Why am I reminding you of these well-known stories? It is simply to prove that in this field
of vaccination, we are playing for truly monumental stakes. Few endeavours of our frail species
on this troubled spaceship Earth can rival in nobility of purpose, scale of human benefit, cost
effectiveness and global sweep, the past and ongoing vaccination programmes for which the
Children’s Vaccine Initiative is now the umbrella organization. Vaccines are history’s most cost-
effective public health tools, and I helieve the health workers of the late twentieth century will be
judged in large measure by how assiduously they promoted and deployed these fruits of ongoing
medical research. Let there be no mistake: the Expanded Programme of on Immunization is only
a good beginning; a vast amount more remains to be done.

Research the Key to New and Improved Vaccines

At the most fundamental level, CVI must concern itself with three questions: How to get the
vaccines that presently exist to all the children who need them; how to improve vaccines which
presently exist but which are sub-optimal in their action; and how to develop new vaccines for
communicable disease for which no immunization has yet been devised. Two of these three goals
Lnt:cally depend on biomedical research. Therefore, it is of the utmost importance that CVI
sustains and expands the world-widé effort in vaccine research. Indeed, an enlarged programme
is very timely because research in fundamental immunology over the last few years has given us
deep new insights both into the regulation of immune responses, and into the type of immune
response which is required for control of particular diseases. This basic research has in its turn
led to a new science terms trans-disease vaccmology This concerns itself with those generic
aspects of vaccine design which are comman to multiple pathogens and which therefore can be
drawn upon by designers of many dlffercnt individual vaccines. Table 1 lists some of the issues
of transdisease vaocmology
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Adjuvants

There are at least 30 different adjuvant formulations at more or less advanced stages of
commetcial development and a number of these are looking promising for widespread clinical use.
While aluminium salts remain the only registered adjuvant, water in oil and oil in water emulsions
have their strong advocates. They will frequently include one or more chemicals known to be
capable of strengthening the immune response, e.g. muramyl dipeptide or its derivatives, such as
the muramyl tripeptide known as MTPPE; non-ionic block polymers or pluronic polyols; and
bacterial endotoxin derivatives such as monophosphoryl lipid A. Furthermore, natural plant
products such as the glucoside Quil A can have adjuvant properties. Recently, a purified derivative
of Quil A, Q821, has been identified. Finally, the nature of the oil used (e.g. Atlacel A, squalene,
squalane) can influence both reactogenicity and efficacy. Some "head to head" trials of different
adjuvants together with cloned HIV antigens are in the late planning stage in the United States,
and should prove most illuminating, particularly as experimental animal work shows sizeable
species differences in responses to adjuvants.

Particulate antigens

Particulate antigens are much more attractive to macrophages and dendritic cells than soluble
antigens and, as such, more immunogenic. Various strategies exist to render antigens particulate.
Of special interest are ISCOMS, immune-stimulating complexes first described by Morein in 1984,
ISCOMS are 35-40 nm particles which form when detergent Quil A, together with suitable lipids,
is mixed with a protein antigen. A cage-like structure results with protein trapped inside, and the .
particles induce good T and B cell responses. Microencapsulation technology is also enjoying
support, for example polylactide-polyglycolide slow release microspheres. The hope here is to
devise a mixture of particles with different rates of degradation, more or less mimicking spaced
injections. The rate of biodegradation of the polyesters and hence the timing of release of
contained protein depends on the molecular weight and detailed chemical composition of the
copolymer so mixtures can in theory achieve pulsed release. In practice a significant number of
technical problems still must be overcome before such "one shot” vaccines become a reality.
Liposomes consist of one or more phospholipids, cholesterol and antigen. A claimed advantage
for liposomes is that lipid-associated antigen can work its way out of endosomes following
endocytosis and thus engage the class I-restricted, CD8" T cell limb of the cellular immune
response, which should help to conquer viral infections. The hepatitis B-associated particle is an
interesting idea. When hepatitis B surface antigen genes are expressed in yeast, there is a
cytoplasmic process of self-assembly so that what is released from the yeast cell looks very like a
virion under the electron microscope. When the inserted gene construct also includes the gene for
another antigen, e.g. a foot-and-mouth virus epitope, a fusion protein results which still self-
assembles and now confers immunity to both antigens. Proteosomes are transmembrane proteins
which naturally interact to form membranous vesicles. In the present context, they are usually
outer membrane proteins from bacteria. They strongly promote gut immunity when administered
orally.

Live vectors

The live vector concept represents a novel and particularly appealing approach to a new
generation of vaccines. It results from the realization that live, attenuated vaccines are frequently
close to 100% effective, and may even be so after a singie administration. So the idea is to
introduce genes for one or more important antigens into a harmless virus or bacterium which then
acts as a "Trojan horse” to carry the product of the inserted gene into the body in a way that is
appealing to the immune system. The greatest volume of work has been done on vaccinia virus
or close relatives such as avian pox viruses (e.g. canary-pox). These viruses have a large genome
with multiple sites for integration of foreign DNA and could, in theory, be engineered to vaccinate
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against a number of different diseases. Avipox viruses have the advantage of not being able to

complete their life cycle in a mammalian host, so are really entirely avirulent. One would think

that this would make them less immunogenic carriers than vaccinia but curiously this does not

seem to be the case. Salmonella bacteria are attractive vectors for antigens where one wishes to

~ gbtain a strong mucosal immune response. Cholera and bacillary dysentery are two areas being

actively explored, with key antigens inserted into attenuated. Salmonella strains. BCG has been

promoted because it has been so extensively used in infants and has thus gained widespread
acceptance. Success in engineering antigen genes into BCG has been achieved, but it is too early

to predict how fertile this approach will prove. ‘

Cytokines

The wide availability of closed cytokines has led to a great deal of research on their influence
in immunity, both in respect of promoting T and B cell proliferation and differentiation and in
guiding the immune response into particular directions, IL-1, a macrophage product, is a
lymphacyte stimulant and has some adjuvant properties. IL-2, long known as the chief growth
factor for T cells, also synergizes with other interleukins in B cell stimulation. IL-4 has the exciting
feature of being a stimulant for the development or more T cells capable of IL-4 synthesis, the so-
called Th-2 cells, which collaborative with B cells in antibody formation and promote in particular
the isotypes IgGl and IgE. In contrast, IL-12 promotes the Th-1. type of T cell and thus cell-
mediated, delayed-type hypersensitivity responses. IFN-y is a powerful inhibitor of IL-4 and a
macrophage stimulant. Despite all these interesting properties, cytokines have not "caught on” as
adjuvants. When chemically conjugated to antigens, there is a risk of destroying bioactivity, and
if separately administered, the requisite dose might have to be so high as to cause excessive side-
effects. The most promising approach is to include interleukin genes in an inserted multigene
construet inclnding genes for antigen. This has already been shown to work in vaccinia constructs
given to immunocompromised animals. :

Mucosal Immunity

Mucosal immunity remains a high priority research area, with special relevance for respiratory
and enteric infections and sexually transmitted diseases. The aim is not only to achieve IgA
antibody to reach the relevant mucosal surfaces. It is also to achieve effective T cell-mediated
protection via the large number of submucosal T cells and other components of gut and bronchus-
associated lymphoid tissue. The special relevance of attenuated orally-administered bacteria has
already been mentioned, and equally viruses which proliferate in the respiratory tract could he
considered. However, there are many other approaches to mucosal immunity. Proteosomes have
been shown to be highly immunogenic given orally and, as well as possessing inherent adjuvant
properties, are capable of targeting antigens to the important antigen-capturing M cells of the gut
mucosa. The non-toxic B subunit of cholera toxin can be engineered into cholera bacteria which
can then be killed and given as an oral cholera vaccine without any other adjuvant. Success in this
regard raises the question of whether enterotoxin subunits generally need closer examination.
Particulate entities of many other sorts could be envisaged, including ones inhaled into the
bronchial tree. Research on induction of mucosal immunity is still at an early stage, in particular
that aspect related to immune responses within the genito-urinary tract.

While it has been convenient to classify the above approaches to enhanced immunogenicity
into headings, it is also evident that combinations of the various principles may be required at the
end of the day. For example, particulate formulations may include chemical stimulants of
immunity, live vectors may be engineered to deliver interleukins, and so forth. Progress in the field
has been hampered by clear evidence of species variations, and furthermore a given approach may
not work equally well for all antigens. However, several of the commercial adjuvant formulations
look promising in terms both of safety and efficacy, and the field is ripe for an extended period
of advanced clinical experimentation.
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"Progress in Speciﬁc Disease Areas

Tables 2 and 3, taken from the Ten Year Progress Report of the WHO/UNDP Programme
for Vaccine Development, (Document WHO/MIM/PVD 93.1, pages 15 and 16), show both the
considerable progress that has been made and also the many problems and challenges which
remain. Progress in meningitis is certainly encouraging and the debate about how widely to deploy
these vaccines is well and truly engaged. Research on anti-cholera vaccines has taken on a new
urgency with the identification and rapid spread of a new cholera strain, V.cholerae 0139, This
serotypically novel strain does not react with any of the antisera of the 138 recognized V.cholerae
serotypes, The first epidemic began in October 1992 in Madras, and spread has been rapid.

Currently 70% of clinical isolates in Bangladesh are of this strain. Spread to different coastal
populations in East and West India, as well as to Burma, has occurred. As immunity against 01
strains of cholera does not cross-protect, we may be witnessing the beginning of a new world-wide
pandemic of cholera. The Scientific Advisory Group of Experts of the Programme for Vaccine
Development has called for urgent acceleration of research for a vaccine against 0139, Fortunately,
progress towards oral vaccines of both live attenuated and killed varieties has been heartening.

The hepatitis area needs some annotation. Given the World Health Assembly’s call for
hepatitis B to be the 7th EPI vaccine, it is disappointing to note that the majority of the world’s
children are not yet being protected, largely because of costs. In the meantime, hepatitis C has
been recognized as a major threat and important cause of chronic liver disease and hepatocellular
carcinoma in many countries. Candidate vaccines are becoming available. As yet, there is no
evidence that the antigenic variability exhibited by this virus is a threat to vaccine efficacy. Finally,
good inactivated hepatitis A vaccines are available but they are currently too costly for use in
developing countries.

Tables 2 and 3 also list some real challenges with respect to vaccines in need of improvement.
The excellent measles vaccine in current use cannot protect children in the critical first 4 to 9
months of life. DTP and tetanus vaccines still require three injections, and a "one shot" approach
is still some distance away. BCG has still not managed to control tuberculosis in many countries.
The targets set for the end of the millennium are indeed quite ambitious.

Not listed on the tables are two other areas of huge public health importance, AIDS and
malaria. The WHO Global Programme on AIDS has a significant role in the search for an AIDS
vaccine, through extensive interaction with the pharmaceutical industry and through the
strengthening of field sites in the developing countries for the eventual testing of prophylactic HIV
vaccines. These include sites in Brazil, Rwanda, Thailand and Uganda. The global search for a
malaria vaccine is being coordinated by TDR - the Tropical Diseases Research Programme.

The Australian Strategy Towards a_Molecular Vaccine Against Malaria

In Australia, a joint venture has been formed with the aim of producing a molecular vaccine
against Plasmodium faleiparum malaria. It involves two academic partners, The Walter and Eliza
Hall Institute of Medical Research, and the Queensland Institute of Medical Research, two
Australian commercial partners, Commonwealth Serum Laboratories and Biotechnology Australia
Pty Ltd,. and the $wiss-based firm F. Hoffmann La Roche. A wide range of antigens has been
molecularly cloned from the blood cycle stage of parasitism. We see four groups of antigens as
being of special interest. First, there are antigens on the surface of the parasite, in this case the
malarial merozoite. The merozoite coated with antibody against some major surface antigen would
quickly be opsonized and thus not able to invade a red cell. Furthermore, some merozoite surface
antigens might be crucially involved as ligands for receptors on the erythrocyte surface, in which
case covering them with antibody might impede red cell penetration. Two candidate antigens,
merozoite antigens 1 and 2 (MSA-1 and MSA-2), are under clinical study. MSA-1 has been
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previously known, and MSA-2 was discovered by our group. Secondly, antigens which appear on
the surface of the recently-parasitized erythrocyte may be attractive targets, because if antibody
were made against them, the erythrocyte would be phagocytozed bhefore the parasite could
complete its multiplication. Both Dr Peter Perlman’s group in Stackholm and the Australian group
have been studying an antigen termed RESA (ring-infected erythrocyte surface antigen) which we
initially believed to be a member of this group. While RESA does associate with the membrane
of newly-infected erythrocytes, it now appears as though it attaches to Triton X-100 insoluble
proteins on the inner face of the host erythrocyte membrane, probably mainly with spectrin.
However, RESA may well be involved in some way in merozoite invasion of erythrocytes. Thirdly,
it is known that proteins made by the parasite, for example in organelles such as the rhoptry and
the micronemes, can aid parasite entry into red cells by detailed mechanisms yet to be defined.
We have two interesting candidates, rhoptry antigen-2 (RAP-2) and apical membrane antigen-1

(AMA1), belonging to this general group. The latter is looking particularly promising in animal
models. Fourthly, major pathology results from the cytoadherence of infected red cells to the walls
of small capillaries, particularly in the brain. This cytoadherence is associated with parasite-
encoded antigens on the erythrocyte surface, the so-called PEEMF of P falciparum erythrocyte
membrane proteins. Special interest attaches to a protein on the parasite’s chromosome 9,
PIEMP1. However, it is evident that cytoadherence is quite a complex process, and that more than
one ligand-receptor interaction will have to be considered,

We believe the final malaria vaccine is likely to be a "cocktail" consisting of several different
molecules. Indeed, it may also be prudent to mix vaccine candidate molecules from the blood
stage of the parasite, as above, with sporozoite and gametocyte antigens. As with all molecular
vaccines, choice of adjuvant will be critical. Antigenic variation remains an issue tg be faced as
the work develops. We anticipate that sub-components of the definitive vaccines will have to be
tested in preliminary trials, on the basis of which field tests in endemic areas will commence,
However, this form of clinical experimentation may have to go through a few iterations before the
ideal vaccine materializes.

Hurdles to Overcome Following Successful Vaccine Research

As all participating in CVI know only too well, completed research is really the beginning
rather than the end of the game. We are fortunate that the EPI infrastructure exists. As more
vaccines are added to the EPI list, the need for more combinations and fewer doses per vaccine
will gain in urgency. So will a sturdier funding base for vaccine purchase. Obviously, vaccine
production facilities in developing countries, particularly in those nearing newly industrialized
country status, will be an enormous help. We should not be daunted by the many hurdles and
temporary set-backs. The central point is this: We have a very good story to tell! Prevention is
not only better than cure, it is also much cheaper. The 1990 World Summit for Children was quite
correct in identifying the need for a single flagship organization to guide the field of vaccine
development and deployment. We now have this CVI vehicle, and a great deal of global credibility
and goodwill. T hope and trust that this meeting will strengthen our resolve still further: To serve
the children of this world by having the fruits of high science speaking to their immune systems,
rather than allowing children to reach specific immunity via the cruel lottery of the disease process.
If we can keep up the impetus that has galvanized the world since the smallpox eradication
campaign began a quarter of a century ago, we shall be true to the glorious legacies of Edward
Jenner and Louis Pasteur. There is a long distance yet to travel, but we have a healthy base on
which to build.
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TABLE 1

Some issues in trans-disease vaccinology

*  Adjuvants for human use.
- emulsions

- chemicals

*  Rendering antigens particulate.
- ISCOMS
-~ miecro- and nano-capsules
-~ liposomes
- hepatitis B antigens

- Pproteosomes

* Live vectors for antigen-encoding genes.
-~ vacecinia and avian pox viruses
- Salmonella

- BCG

*  Cytokines as controllers of immune responses.
- 1IL-1, IL-2, IL-4, IL-12 and TFN-v¥

- genes for above

%  Approaches to mucosal immunity

- cholera toxin fragments
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TABLE 3
Total estimated cost
- Targets 1999 Us$ million

Improved vaccines

single-dose tetanus toxoid 6-10

single-dose diphtheria/tetanus/pertussis 15-30
heat-stoble oral poliomyetitis | 10-15
“new” tuberculasis vaccaine 15-25
“eorly” meagsles 20-30
single-dose Japanese encephalitis 10-15

New bacterial vaccines

single-dose “multivaccine” against meningitis and respiratory infections
(meningococcal A, C and B: Haemophilus influenzae B, pneumococcal)  35-45

oral vaccines ogainst bacterial diarrhoea (shigelia/cholera/ETEC) 20--30

MNew viral vaccines

respirotory syncyticl virys and rotavirus 30-45

hepatitis A, C, E 30-40

dengue (multi-type). 20-30
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ANNEX 4
CHILDREN'S VACCINE INITIATIVE

THIRD MEETING OF THE CONSULTATIVE GROUP
R | Kyoto, Japan |

7-9 November

Vaccine Self Sufficiency and

Quality Control in Children's Vaccine Initiative

Isao ARITA, M.D.
Chairman, ACIH

CVI's major tasks are (1) to develop new vaccines and at the same time (2)

to establish'a global supply system of quality vaccine.

This report discusses why it is necessary and how it can be achieved.
Estimated deaths in developed and developing countries, 1990

Of 50 million deaths occurring in the world, one-fourth, or 13 million
occurred in children under five years of age in the developing countries.

Selected causes of deaths in children under five years of age in developing
countries, 1990

Of the 13 million deaths in children in the developing world, about 2.5
million deaths in 1990 were caused by vaccine preventable diseases, despite
the fact that in the last decade successful EPI programs have considerably
reduced the number of such deaths.

Selected causes of deaths in children under 5 years in developing countries
in 1970 and 1990

Among the vaccine preventable diseases, numbers of deaths due to
pertussis, neonatal tetanus, measles and smallpox are compared for 1970
and 1990. In 1970, more than seven million deaths were caused by these
diseases. In 1990, there were less than 2.5 million deaths. The eradication
of smallpox substantially contributed to this reduction. It should be again
noted that almost all these 2.5 millions deaths occurred in developing
countries. The main causes for the continuing occurrence of deaths due to
these diseases were unsatisfactory vaccination coverage, incorrect
vaccination delivery, low quality vaccine and malnutrition of recipient
children.
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4.

6.

Cost benefits of immunization: Smallpox eradication

Immunization is the most cost effective tool in public health. This is
best illustrated by the results of smallpox eradication programme.

The programme started in 1967 and was successfully completed in
1980. The world saving in health expenditure was formidable being yearly
one thousand million dollars.

Cost-benefit of immunization: polio eradication

Currently, epidemiological evidence strongly suggests that
transmission of the wild polio virus has been interrupted in the Americas.

WHO's polio eradication aims at eradication of the disease by the year
2000. An analysis of the cost-benefit of eradication is interesting. By 2000,
the cumulative cost of eradication is projected to reach $ 2500 million.
About the year 2005, however, cumulative costs and benefits are about equal
but thereafter, the world will realize enormous saving with discontinuation
of immunization and treatment, and diminishing requirements for
rehabilitation.

Immunization coverage of children less than 12 months of age, 1977-1992
EPI has emerged as the offspring of smallpox eradication.

In fifteen years time, it has produced a level of vaccination coverage
reaching 80%. As coverage increases, the vaccine demand has increased.
The vaccine demand for routine vaccinations in 1995 might increase by 30%
over that required in 1990. Thus, it is becoming increasingly difficult to find
sufficient funds to purchase vaccine and even to accurately predict future
vaccine needs. UNICEF covered almost half of funds for the EPI demand,
but the rapid increase has taxed UNICEF's capacity.

Further, since the late 1980's, EPI began to intensify surveillance and
shifted the programme strategy from being “coverage oriented"” to "disease
oriented.” This shift has resulted in three major global programmes,
namely polio eradication, neonatal tetanus elimination and measles death

reduction.

Currently, the question of how much more vaccine will be required
for these programmes is under study, but it is clear that demands will
substantially increase. For exampie, the vaccine demand for polio
eradication in the developing countries was about 400 million doses in
1990, but it will be 1600 million doses yearly from 1993 onward. This
increase has resulted from the fact that routine vaccination coverage is
insufficient to achieve eradication.
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Overview: Vaccine producing countries and quality

In 1992, the WHA passed a resolution stating that the quallty of
vaccines for EPI use should meet WHO requirements.

In industrialized countries, most products meet WHO requirements,
but in developing countries, many vaccines do not. . UNICEF procures for
EPI only those vaccines which meet WHO's standards, but such vaccines
provide only about 50% of global use. The quality of most of the rest of the
vaccines are either unknown or substandard.

The global situation for polio, measles and DTP vaccines are shown by
country in Slide 7-1, 7-2, 7-3. Regrettably, only a small number of countries
assuredly meet WHO standards. The WHO standards.include standards for
GMP and requires a national control authority which assured the safety and
efficacy of vaccines. An additional problem is that manufacturers in many
countries have difficulty to meet national demand.

Use of different vaccines in different geographical regions

Many newly developed vaccines are available for use in industrialized
regions, but very few in developing regions. Since the inception of EFI, no
new vaccines have been successfully introduced for routine use in all
countries. It is distributing that such a large population has been unable to
benefit from use of vaccines of recent technology. Alse it is estimated that
considerable long time is required to introduce the new vaccine to low
income countries.

Global view - production and supply

Despite EPI's considerable progress, the global immunization
programme now faces serious difficulties, namely (1) an inadequate supply
of vaccines, in spite of the fact that the global production capacity is more
than sufficient to meet the demand, (2) vaccines produced in many
developing countries which are of unknown quality and (3) new and useful
vaccines which have not yet been able to be introduced into EPL

CVI must seek to address these problems.

- First, vaccine self sufficiency and quality control in the developing
world must be judiciously accelerated. Secondly, research on innovative
modifications of vaccines (heat stability, single dose, oral administration,
etc) as well as new vaccines (combinations of antigens, vaccines for
prevention of HIV, Malaria, TB, etc) must be strengthened.

It should be noted, however, that without systems for vaccine self
sufficiency and quality control, innovative future vaccines may not find use
in the third world, thus further widening the gap between developed and
developing regions.
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10.

11.

Hence, I would like to discuss specifically vaccine self sufficiency and
quality control.

Map of vaccine production

Slide 10 shows a plot of all countries by GNP per capita, population
size and status of vaccine production.

To promote vaccine self sufficiency, the countries may be grouped as
follows:

GROUP 1:  Richer countries, whether small or large, which are capable of
buying or producing quality vaccine. They are self sufficient and are home
to most large commercial producers. These producers are the main
providers to UNICEF. It is uncertain whether they will continue to provide
childhood vaccines inexpensively. It is important to note that all vaccine
technology and experience are available in this group.

GROUP 2: Large, mid to poor countries, where vaccine production is or
should be a national priority. Collaborators are needed for technology
development for traditional and newer vaccines and to enhance production
capacity and systems for quality control. They require special and
coordinated assistance from outside donors. Group 2 countries constitute
over 60% of the world's population.

GRQUP 3: Small and middle size, mid to low income countries, which
should not plan to undertake or to continue vaccine production because of
the difficulty and high costs associated with limited production. These
countries should focus on financing their vaccine needs through importing
high quality vaccines.

Concept of "Vaccine Self Sufficiency”

In view of the production map, CVI has created a special programme
termed "Vaccine Self Sufficiency (VSS)”, to establish a global system for
meeting global demand of quality vaccine.

There are good reasons why this VSS should and must succeed.

First, during the last two decades, a number of large countries in the
developing world (Group 2 countries), have developed vaccine production
as a national priority and want to continue efforts to improve capacity and
quality.

Secondly as expressed at the time of the formation of CVI, vaccines are
regarded as the best tool for improvement of child health, especially in the
third world, and thus, the international community has good justification
to support this effort.
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12.

13.

14.

In 1992, therefore, a Task Force for Situation Analysis (TFSA) of CVI

‘arranged visits in collaboration with Task Forces. for Regulatory Control to

selected Group 2 countries which might become self sufficient in meeting
national demand with quality vaccines. The aim of the visit was to study

the feasibility of VSS and to give the needed assistance from Group 1
_ coun‘triés’,where technology, resources and political influence exist.

Results of assessment teams: Production capacity in the selected countries

The Task Force teams invéStigated (1) the prodx.ictibn capacity to
determine whether it does or could meet national vaccine demands and (2)
the matter related to the quality of the vaccines.

The fourteen countries identified are home to almost two-third of all
children under five years of age. Only two barely meet national demands
for all three vaccines; OPV, Measles and DTP. Production in only two
countries meets the national demands for two out of these three vaccines.

Results of assessment teams: Vaccine quality in selected producers

The number of countries so far visited is limited. They are all in
Group 2. There is plenty of room for improvement. I note that DTP's
quality may require urgent attention if we follow CVI's policy for
promoting antigen combinations. In the Americas based on CVI/PAHO
leadership, 13 DTP producers in Latin America have already initiated the
study to develop this combination. '

Proposal for VS$

Whilst the feasibility studies are still in progress, the rational for VSS
appears to be clear. It is important now to set up a global plan for VSS. its
skeleton is discussed here.

Objective: To make a sufficient quantity of quality vaccines available to all
national immunization programmes.

Technical and managerial consideration:
There are several basic problems requiring special consideration in
determining the direction of future VS5 programme.

First, the role of large private manufacturers should be carefully
considered. The manufacturers have the needed technical knowledge and
experience, but are necessarily concerned with realizing a satisfactory return
on investment, i.e. profits. Without their collaboration, V5SS cannot
proceed effectively. Accordingly, it would seem both logical and necessary
for such producers to be assured a form of reward or incentive for their

- collaboration. Producers in the public sector could also play a role, but their

capacity is more limited. Whatever they, too, would need added resources
in order to play a significant role. "
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Secondly, this technology transfer or production strengthening would
require a joint effort between bilateral agencies and producers. |

Thirdly, development of quality control systems is complex requiring
substantial experience and resources. Likewise, the establishment of an
independent control authority at national level will require both national
commitment and resources.

These considerations dictate the need to create:

(1) Partnerships as well as collaboration between producers in industrial
countries (Group 1) and those in developing countries (mainly Group
2).

(2) "International Quality Control Services” which would p’rovide
independent testing services to the producers in developing countries.
These services would need to include a supply of reagents, working
reference vaccines and vaccine seed as needed.

These services would be best developed by reinforcing the current
WHO collaborating laboratory system with proper funding on a
regional basis.

(3) Capitalization of revolving funds which would assist the procurement
of vaccines in some countries of Group 3.

15, Strategy

The first step would be to establish systems at national, regional and global
level to forecast vaccine demand, and to produce an inventory of vaccine
producers throughout the world.

The second step would be to promote V5SS in major developing countries
on a planned basis.

For Group 3 countries, at this moment further studies are needed to
promote VSS. However, use of revolving funds should be initiated
immediately to assist. |

It is assumed that at the initial stages of development of VSS the role of
producers in the private sector (Group 1 countries) will be substantial in the area
of global vaccine supply, but as V5SS develops, Group 2 country producers will
gradually assume much larger role. At this stage, research on new vaccine will
continue in producers in Group 1 countries.

16. Organization for implementation of V55
It is necessary to have a solid and effective mechanism for the execution of

VSS. Therefore, CVI's policies as well as recommendations must be effectively
supported by WHO, in collaboration with UNICEF. It would be most desirable
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for WHO to establish a comprehensive and coherent "special programme of
global immunization" comprising V5SS, EPI and vaccine research,

Such an organization might be advised by a high powered commission,
consisting of principal officials of CVI and additional experts with a
comprehensive understanding of CVI.

17. Regional and national plans

A global plan should facilitate preparation of regional and national plans. It
is important to stress on the role of national plans without which CVI activities
cannot be implemented. It is imperative that such national plan must be
supported by the Government.

18. Financial implication

Two mechanisms can be envisaged to promote funding for three major
objectives of CVI, namely vaccine research, the vaccine self sufficiency and
establishment of international quality control.

(1) A "bilateral club" for production VSS: A few bilateral donors
might provide yearly on the order of $50-100 miilion for
implementation of VSS. It would be most useful for such donors to
have a "club” so that their resources might be utilized in the most
effective manner, avoiding duplicative efforts. Such a club could
facilitate international team work as well as an exchange of pertinent
information related to production strengthening,

(2} A "special CVI fund™ The fund is intended to cover the costs for
promotion of vaccine self sufficiency (production strengthening in
major countries in the third world, national quality control and
revolving fund), establishment of international quality control system
and vaccine research (excluding basic research). Roughly $300 million
would probably be required until the year of 2000 should CVI be
successful. This might be collected from various donors such as
Governments, International agencies, NGOs, and enterprises. The
fund would require a secretariat for management and for its
appropriate allocation and disbursement.

I hope, that these proposals will be further discussed during the meeting
and that the consultative group will reach conclusions which will enable this
meeting to make useful recommendations to the international community.

Acknowledgment: Figures and tables based on WHQ and CVI source.
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1. Introduction

By November 1993, over two years have elapse:d since the last confirmed case of paralytic
poliomyelitis due to wild polio virus was detected in a two year old boy 23 August 1991, in the town
of Pichinaki, Department of Junin, Peru. Similarly, nearly three years without detection of a
laboratory confirmed indlgcnous case of measles in the English-speaking Caribbean since the mass
campaign carried out in May 1991 to immunize all children between the ages of 1 and 15 years,
undertaken as part of the strategy to eliminate measies in that sub-region of the Americas by 1995.
Immunization coverage of women of childbearing age with tetanus toxoid in the areas at risk for
neonatal tetanus continues to increase and the incidence of neonatal tetanus fell to under 1 case per
1000 live births, below the 1995 reduction target set by the World Summit for Children.
Immunization coverage levels for children under one year of age for all the vaccines included in the
program was over 75%.

These facts are of historical significance in the annals of public health in the Americas and
demonstrate the improvements in the immunization programs in the Region and the degree of their
sustainability. This paper highlights the advancements being made by the countries of the Region
of the Americas in their effort to build up the health systems that will allow the delivery of cost-
effective public health measures for protecting the children of the Region, and to help assure their
healthy development and survival.

2. Program Strategies

Traditionally, the countries of the Americas have introduced vaccines as soon as they became
available. However, before 1977, vaccine utilization did not follow a regular and continuous pattern,
within weli structured permanent programs. In September 1977, following a May 1977 World Health
Assembly Resolution, the Directing Council of the Pan American Health Organization (PATIO)
established the Expandcd Program on Immunization (EPI), with the following objectives:

* Reduction of marbldity and mortality due to six vaccine preventable diseases by providing
immunization services to all child of the world by 1990;

* Promotion of the countries self-reliance in the delnmry of immunization services through
their routine basic health services, and

* Promotion of regional self-sufficiency f;:r vaccine production and quality control

The strategies to increase the efficiency of the immunization services relied on several key
points:

* Simultancous administration of several antigens which helped reduce the number of visits required.
A considerable number of studies had demonstrated that there was no impairment in vaccine efficacy
and no increased risk of adverse effects when a number of different inactivated and live antigens are
administered simultaneously; therefore, infants and women of childbearing age could be vaccinated
against several diseases in a single visit. Thus, in order to fully immunize a child with three doses
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of poliomyelitis vaccine, three of D.P.T., one of measles and one of B.C.G,, only three visits were
necessary. '

* Reduction in the usually recommended number of injections of the killed antigens such as
diphtheria, pertussis, tetanus (D.P.T.) as a second approach to reduce the number of required visits.
In the developed countries, 4, 5, or 6 injections of the inactivated antigens are usually recommended.
However, each additional inoculation after the second or third improves only fractionally the level
of protection and in the developing countries, the cost of each additional inoculation had to be
carefully weighed in terms of the additional protection conferred.

* infants below age 1 year and women of child bearing age constituted the priority target groups.
Vaccinations should be administered to these proups, which are the ones at greatest risk of
contracting these diseases and which respond best to immunization.

* integration of immunizations into the regular activities of the health services, particularly the
maternal and child health services. Immunization should be an integral part of primary health care
and should be maintained continuousty over the years. Expansion of these activities should be carried
out in stages, beginning first in existing health facilities, then encouraging outreach services from
these facilities, and finally covering populations that cannot be reached from existing facilities.

The initial operational strategies for progtam implementation relied on the training of
immunization managers at all levels of the health system, the organization of a logistical and cold
chain system for vaccine distribution, and the creation of a vaccine procurement fund to ensure that
vaccines would be available in a timely manner at country level. In addition, program evaluations
were conducted regularly, usually every eighteen months in each country. These evaluations helped
detect program constraints and identify possible solutions.

From 1977 to 1984, information systems where put into place to monitor immunization
coverage in children under one year of age, which rose from around 20% to nearly 50% for most
antigens and for oral poliomyelitis vaccine it rose to nearly 80%.

3. Disease Sarveillance

The key for the development of disease surveillance was the goal of eradication of
potiomyelitis launched in 1985. Besides the eradication poliomyelitis, other objectives of the polio
eradication initiative were; a) fo reinforce the delivery of all antigens being used in the program; and,
b) to establish a surveillance system able to detect cases and respond o disease occurrence.

The basic issue that needed to be. addressed at first was the determination of the optimal
strategy for achieving and maintaining high vaccination coverage. The experiences in Brazl with
National Vaccination Days (NVDs) with OPV, showed a dramatic decline in the number of cases
in a very short period of time (Figure 1). These NVDs are generally held twice a year one or two
months apart. During each NVD Brazil is able to vaccinate 20 million children under five years of
age with OPV. However, NVDs are not an entirely new approach, and have been used since the
introduction of OPV in the early 1960s in Cuba, where transmission is believed to have been







