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Vaccine Self-sufficiency:
Improving Local Production and Quality Control

Recent years have seen what has been described as a "grigig in vaccine supply.”
Country immunization programmes reguire increased amounts of vaccine to mest disease
eradication and elimination goals, vaccine prices have increased, some governments sae
destabiiization of their financial structures, and traditional donbrs seok more sustainable way to
support immunization programmes. In response to this crisis, the Task Force on Situation
Analysis of Global Vaccine Supply of the Children’s Vaccine Initiative {CVI) was formed. its
mandate was originally to assess tha global vaccine supply situation. That mandate has been
enlarged to include activities designed to enhance national self-sufficiency in vaceine supply.
not anly for the vaceines in use taday, but for those new and improved, and surely more
expensive, vaccines which will be introduced through the activities of the Children’s Vaccine

Initiative.

As a result of the activities of the Task Force and its partners in the CVI, information is
now available on the extent, and probable cost, of the job before us. The stage is now set to
begin implementation of the consensus reached at the meeting of the Consultative Group of the
CVI held in Kyoto, Japan, in November, 1993, to urgently address the needs to attain vaccine
self-sufficiency for all countries. This document was prapared under the direction of Dr lsao
Arita, Chairman of the Agency for Cooparation in Intermational Health and of the Task Force on
Situation Analysis of the CVI, with the assistance of Dr Richard Mahoney, ‘ngram for
Appropriate Technology in Health, Seattle, WA USA, member secretary CVI Task Force on
Strategic Planning; Dr Julie Milstien, World Health Organization, Geneva, Switzerland,
secretariat member CVI Task Force on Situation Analysfs: and Mr Paul Wijmenga, Netherlands
Economic Institute, Rotterdam, Netherlands, consultant CVI Task Force on Situation Analysis.
Dr | Yoshida, Kanonji Vaccine Research Institute, Japan, and Dr Y Doi, Japan Poliomyaelitis
Rasearch Institute, assisted in planning the document format. The document is provided as a

CVI docurmeant to all potential partners - to achieve the vaccine self-sufficiency, which is one of

Ay —

Dr JIW. Lea

Director, Global Programme for Vaccines
World Health Organization and

Acting Director, Children’s Vaccine Initiative

the CVI's major goals.
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Executive Summary

Ensuring adequate supply of quality vaccines is a public health measure of highest priority for the CVL.
it is a high priority because many developing countries are suffering from serious shortages of vaccines
for their immunization programmes. Unless appropriate measures are initiated, tha situation will

bacome increasingly serious.

An analysis of the global vaccine situation has shown that more than 60% of vaccines are produced
locally in 14 developing countries considered in this report. The CVI has recommended that these
selected large developing countrias receive priority support to reach self-sufficiency by expanding
vaceme production and strengthening quality control capacity. CVI Task Forces have examined the
vaccine supply situation in these 14 developing countries that have over 82 million births per year, 70%
of births in daveloping countries. These countries, all of which produce some of their own vaccines,
were chosen because they met vertain criteria that would help to ensure improved success in local
production and quality control. Needs were identified in ten of the countrias, Further work is required

in the remaining four countries.

Other maans to reach self-sufficiency, in addition to local production and quality control, include
accurate demand forecasting and increased responsibility of governments to finance vaccines through
procurement and production mechanisms. These strategies will be essential for achieving eradication of
polio, for achieving the fullest immunization coverage, for assuring access to high quality vaccines for
all immunization programmes, and for introducing new and improved vaccines into routine immunization
programmes.

ldentifiad in this document are needs for approximately $42.3 million over the next several years to
improve production in the ten countries. The document also includes specific needs for the provision of
training matarials for quality control which would require about $900,000.

The amounts identified in this document are required to bring existing facilities to higher levels of
efficiency and quality and to meet needs. These amounts will increase substantially, if it is decided to
establish new facilitias to meet longer term needs. For example, a single new vaccine production
facility mesting international GMP standards could cost as much as the total funds described in this

document,




Criteria have been established for monitoring the progress of the proposed projects, and a careful
economic analysis of feasibility has been completed.




Introduction

Ensuring adequate supply of high quality vaccine is one of the highest priorities of the CVI. Much work
has been caried out since the initiation of the GVI to identify an effective approach to address that
prionty. The approach has four components:

- local production or production sharing to optimal capacity and quality,

- timaly planning and accurate foracasting of vaccine neads;

- the assurance of access to competant and independent national vaccine quality control systems
for all countries; and

- expanded responsibility for vaceine financing by governments for international procurement and
the establishment of support mechanisms such as revolving funds (Vaccine independence
Initiztiver),

This documnent addresses the first of these four componeants.

Documnents on the other three components are in preparation as further information is gathered. These
documents will be available in the coming months. Annex 1 describes the Vactine Independence
Initiative, a tool to help countries begin to finance their vacecine purchases, and Annex 2 describes
considerations for establishing International Laboratory Networks, access to which may help countries
achieve wall-functioning vaccine quality control systems.

The strategies laid out in this document have a fixed duration, reasonable cost, and high feasibility to
solve many problems of vaccine supply and theraby achieve several medium-term objectives of the
Children's Vaceine Initiative Strategic Plan.!

Expanded Programme on Immunization (EPI) vaccines have revolutionized preventive medicine over
the past two decades according to the World Development Report 1893: Investing in Health.? This
document points out that the raising of immunization coverage lavels which has occurred in the last 20
years has reduced the global vaccine-preventable childhood diseasse burden among children under five
from 23% to 10%. The supply of generous amounts of safe and effective vaccines made this

1 Children’s Vaccine Initiative, Children's Vaccine Initiative Strategic Plan, CVI/83.2, p. 2.

2 World Bank, World Development Report 1993: Investing in Health, Oxford University Press, pp.
72-73. '




achievement possible. By any maeasure, this is a stupendous achievement. The World Bank report
points to thrae highly cost-effectiva goals for the immediate future: i} the eradication of polio, i)
extension of vaccination coverage to 95% of the world's children, and iii) the additions to EPI of
hepatitis B and yellow faver vaccines, and of vitamin A and iodine supplements. In addition, the World
Development Report 1993 clearly states that it is more cost effective to invest in immunization than in
other health interventions that address noncommunicable diseases.

Howaver, there is a looming ctisis that endangers the EPI's achiovements and blocks aftainment of new
goals. This crisis is the inabilily of current stralegies to ensure adequate vaccine supplies for the
world's children. Supply of polio vaccine is the most powerful example, but critical shortages of other
vaceines for the EPI, espedially of vaccines of high quality, have occurred as well,

Tha countries of the world, through the World Health Assembly, have resolved to eradicate poliomyelitis
from the world by the year 2000. The essential stratagy for polio eradication is the conduct of National
Immunization Days {(NIDs). NIDs are a time-limited strategy providing two rounds of oral polio vaccine
{OPV) 1o all children undar five yaars of age each year. At least three years of supplemental
immunization through NIDs will be necessary in each country to stop poliovirus transmission. Many
countries do nof have the resources for the required doses of OPV, and there are inadequate donor
funds 1o fill the gap. Eradication of polio will result in a savings of approximately $90 million per year in
vaccine costs alone for developing countries and much mora in industrialized countries. Failure 1o
achieve eradication would be not only a major public health loss but would also imply a continuing
requirement for huge financial outlays that are needed elsewhere,

There are ways to overcome this crisis. Unlike many health chaflenges (control of diarrheal disease,
malaria eradication, AIDS control) whare all the answers are not known, it is clear that by ensuring
adequate high quality vaccine supplies, the EP! childhood diseases’ can be controlled. The Third
Consultative Group of the Children's Vaccine Initiative, meeting in Kyoto in November 1983, recognized
this opportunity and produced the Declaration of Kyoto {Annex 3).

A kay activity to overcome this crisis and which hag been identified through the CVI is to enhance the
abilily of developing countries to produce and control the qualily of needed vaccines.

1. Diphtheria, tetanus, pertussis, measles, polio, and tuberculosis. Hepatilis B, Japanese
encephalitis b, and yellow fever vaccines are being used in some programmes,

4




H |

Compared to work required on some other health challenges, the feasibility of thase two key activities
has been clearly demonstrated. They are feasible because effective techniques for praduction and
quality control of EP vaccines are well established and available.

This is not the first time the world has faced this kind of opportunity to solve a major crisis. The

eradication of smallpox posed similar problems which were solved in similar ways.

Priority was given to the support of [vaccine producers] in the couniries with the largest
populations in order both to improve the quality of their vaccine and to increase their capacity, in
the expectation that voluntary contributions would maet the needs of others. A first step was to
simplify and standardize production methods. ... Selscled consultants then repeatedly visited
fproducers] in the endsmic countries to help them to improve methods and expand capacity.’

A full understanding that vaccines are the most cost sffective public health investment can help
govemnments decide to change their budgeting priorities and allocata funds for vaccine production and
purchase. Vaccines raquirad for time-limited strategies, such as polio NIDs, may be considered for
exira donor assistance while govarnments give priority to financing vaccines for routine use.
Ovarcoming the above crisis will raquire several years; it will require the work of many dedicated
professionals; and it will require money; but it can be done efficiently.

Economic Considerations

Each country will need to determine an appropriate balance of local production and international
procurement. The Task Force on Situation Analysis has gained experience in carrying out economic
evaluations o assure that national and donor funds are allocated cost effectively.

Investments in production and production sharing @mportation of bulk for local vialing and finishing) ara
designed to enhance capacity to meet national needs and to a standard of guality to meet WHO
requirements. Economic analysis will be essential to make certain that these investments are cost~
effactive.

UNICEF Price

1 Fenrer, F., et.al., Smallpox and !ts Eradication, World Health Organization, 1988, pp. 468-469.
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Although UNICEF prices have been used in the past as the benchmark for cost-effective local
production, they may not be the best or only gauge of local production economic feasibility. There are
threa reasons that can provide justification for proceeding with local production avan though the price of
the vaccine produced may be greater than currant UNICEF prices.

1. The investment, the additional amount paid for the vaccine above the UNICEF price, is
likely to be cost effective compared to other investments in the heatth sactor.

2. Predictions of future UNICEF prices suggest that there may be further increases dua to
anticipated regular upgrading of industrial country producers’ facilities.

3. UNICEF prices have baen achieved only for vaccines against diseases that oceur in
developing and developed countries. W is therefore not possible to pradict with any
reasonable certainty the "UNICEF prices” for vaccines against diseases such as malaria,
dengue and cholera, that occur almost exclusively in developing countries, Loca]
production capabilities when economically feasible will likely be a critical strategy to assure
economic access 1o vaccines against these special diseases.

For these and other reasons, larger developing countries, including the ones considered in this

document, should be willing to pay prices that will support effective and sustainable local production
whare it exists.

Economic Appraisal of Investment

A compiete economic appraisal of investments in vaccine production facilities will include factors that
are extemal such as the competition policy of the industry and the projected demand, and internal, such
as the major inputs to the production facilities. The appraisal should, at least, focus on two issues: i)
tha financial performance (do the facilties make a profit from the point of view of the investors?), and i)
the aconomic parformance (are the facilities profitable for the country as a whole?) This aconomic
performance is evaluated because prices in developing countries fraquently do not refiect the true
relative "scarcity values® of products. In such cases, the prevailing domestic inputs and output prices of
investment projacts shouid be replaced by what economists call shadow prices, For vaccines, on the
output side, the shadow price is the intarnational or world market price, for which UNICEF prices are
often used.! By comparing the tota! financial cost prices with the UNICEF pricas, a rough indication of

1. As noted earlier, the UNICEF vaccine prices may be too low to serve as reference points in
assessing the economic efficiency of producing vaccines for a daveloping country. On the other hand,




the economic attractiveness of the production facilities is provided in the summaries of the country
reports taken up in Annex 5. However, as noted above, the UNIGEF price should be taken only as one
index because other important rationales may justify local production as long as the costs are not foo
high. |

Production Sharing

Production sharing should always be considered as an alternative to full production, particularly in the
case of OPV, for which the capital and running costs of starting and maintaining production are
extrarmely high, especially for safety testing of the bulk vaccine, Reliable information on potential

markets, excellant management of production, and appropriate technology are key to success.

Whether or not full local production is part of the vaccine supply plan, donors must insist on a national
quality control system. The extent of the quality control activities performed in—-country will vary.

New vad Vaccines

These same strategies will be necessary as new and improved vaccines are developed through the
waork of the Ghildren's Vaccine Initiative. These vaccines will be available to countries through a mix of
procurarmeant and production strategies. Donors will have to target their assistance strategically to those
countries that cannot afford o buy or produce these new vaccines, with less assistance to those who
have mora rasources. Transfer of technology for new vaccine production can be done either by
devsloping partnerships betwaen the commercial developer and a local manufacturer, or through
production sharing. In either case, the commercial developers will assess the technical and financial
feasibility of the imvestment and the existence of a strong system for quality control. Good planning and
implementation of these plans now will facilitate access to these new vaccines.

Work Completed

The basis has baen prepared in depth for a successful programme.

the financial cost prices listed for vaccines in these countries may also be on the low side due to the
frequent exclusion of propar depreciation on buildings and donated equipment.
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jority countries identified

Using teams of experts in demand forecasting, economics, vaccine production, quality control and
regulation, the CVI Task Forces on Sifuation Analysis and Quality Control have gathered detailed,
accurate information that provides the technical basis for a logical programme for assuring high quality
vaccine production in ten priority developing countrias. These ten countries, and three others which
have yet to be visited,’ account for over 82 million births per year. They were selected based on the

criteria shown in Annex 4.

Information gatherad and needs identifiad

Comprehensive background information has bean collected on the immunization infrastructure,
epidemiologic status, vaccine demand projactions, the economics of vaccine production, and current
financing of vaccines. The teams than identified specific needs in procurement, production, and quality
control, Preliminary work plans for addressing these needs were developed for each country. The
production facilities in the priority countries are listed in Annex 5. Summaries of the information
gatherad for the 14 countries, including DPR Korea, are providad in Annex 6.

The visits to these countries lad to the identification of the major technical elements of programmes
specifically addressing local production and quality control. The precise work needed will vary among
countries but the major elements are listed below.

Production

Provide equipment and upgrade facilities to opfimize capacity and improve quality. in rare
cases, build new facilities.

Provide training for production personnel especially in Good Manufacturing Practice (GMF) and
quality control methodologies,

Set production targets and monitor performance.

! Bangladesh, Egypt, india, Indonesia, Iran, Pakistan, Philippines, South Africa, and Viet Nam have
been visited by the Task Force on Situation Analysis. China has been visited only by the Task Force on
Quality Control, and thus only a partial report has been prepared for this country as wel! as for Brazil,
Mexico and Thailand. These countries will require further assessment. Tha Democratic Peoplo's
Republic of Korea has also been visited. This country presents special circumstances that are not
addressed in the main text of this document (see Annex & for a summary report).
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Undertake equipment capacity utilization analyses to identify bottlenecks and to optimize overall
factory perfformance.
Improve procurement systems for imported production raw materials.

Quatlity Gontrol

Develop national quality control systems by defining nationat requirements and empowering
agents for their enforcement.

improve the operation of national ragulatory systems by training staff and by developing standard
documents to guide operations, particularly for inspections and vaccine testing procedures.
Establish national requirements for GMP and set up effective systems to ensure adherence.
Where access to competent and indepandent national control labaratories is limited, assure that
such access is available. One approach is to devalop Intarnational Laboratory Networks, see
Annex 2,

International Procurement

Project detailed vaccine needs including for supplamental immunization.

Capitalize the revolving fund of the Vaccine Independence Initiative.

Assure funding sources for vacgines {including vaceine bulks) not currently financed by
governments using cost recovery government financing, and loans or donations.

Analyze needs for new vaccines yet to ba included in immunization programmes and address

means to meet these neads.

An impaortant lesson of these visits is that the bast production facilities are those that oparate most like
private sector fms. Another genaral lesson is that local production projects have the greatest
likelinood of success where there is strong political commitment to them.

The thirteon countries can bo divided into three catagories: 1) those that are close to self—sufficiency
and provide models of how other countries can achieve success, 2) those that require selectad inputs
to resolve spacific problems, and 3} those that require substantial assistance in a variety of areas and
will take the longest to reach self-sufficiency (Table 1).




Table 1. Priority Countries by Category

1 Brazil, India, Indonesia, Mexico, South Africa

2 China, fran, Thailand
Bangladesh, Egypt, Pakistan, Ph

, Viet Nam

ilippi

This analysis of country situations indicates that all EPI vaccine may be domestically produced in Brazil,
China, India, Indonesia, Iran, and Mexico either by full production or production sharing. It is hoped
that these countrias will become self-sufficient in production within the next five to six years and will no
longer naed to import vaccine. South Africa may be able to be self-sufficient in most of the vaccines,
The other countries may hecome self-sufficient in meeting the needs for one or two vaccines with
domestic production and will require adequate budget to procure the vaccine which will not be
domestically produced.

Cosis estimated

The cost estimates presented here are based on the findings of the missions of the GV Task Forces to
ten of the 14 priority countries.

The data gatharing and experience gained by thase country missions enabled the identification of a
core investment programme for nacessary immunization, in which careful attention has been paid to the
soundness of the assumptions. The aim of the identification exarcise has baeen to find the least-cost

means of implementing tachnically acceptable solutions.

Cost-banefit analysis techniques have been used in selecting the projects for vaccine production. This
tachnique is a widely accepted procedure applied for approval of donor assistance. If the production
option appeared not to be the least-cost solution, or because unacceptable technical weaknesses were
presert, the option of strangthening and securing the procurement of vaccines has been advised.

It appears that for investment in local production facilities an amount of $38.5 million is needed from
donors, This amount has been conservatively estimated. Including a 10% contingency allowance, the
total required is $42.3 million. The cost estimates for each of the ten countries are presented in Table
2.
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The armounts identified in this document are raquirad to bring existing facilities to higher levels of
efficiency and quality and {o meet neads over the next several years. These amounts will increase
substantially, if it is decided to establish pew faciiities to meet longer term nesds. For example, a
single new vaccine production facility meeting intermational GMP standards could cost as much as the

total funds describad in this document.

Govaemnmments will want to evaluate whether they wish to establish new facilities rather than improve
existing facilities, These evaluations can be carried out in consultation with the Task Force on Situation
Analysis and other experts.

The amount required for each country should be re-assessed by teams of experis that examine not
only the needs listed here but the possible requirement for supportive equipment, renovation of
facilifias, and ta;:hnical assistance, These additiona! requirements could increase the costs
substantially.

1




Table 2. Funding Required
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Amounts for improving national vaccine quality control systems have heen identified in each of tha
country-specific documants. In addition, training matarials are needed to assist in establishing routine
implementation of Good Manufacturing Practice. The development, testing, distribution, and
accompanying training for these documents could be completed for aﬁ estimatad cost of about
$900,000.

Additional funds will be needed to support the development of International Laboratory Networks,
vaccine procurement mechanisms, and to capitalize the Vaccine Independence Initiative. Costs for
international Laboratory Networks are being prepared based on further study. Procurernent

raequirements are outlined in the work plans (Annex 6).
Liryk ith DTP combinaticns strate

This work will directly support the prograrmme to formulate and introduce DTP combinations in
developing countrias - a high priority of the CV1. The preparation of DTP combinations is seen as an
essential approach fo introducing new vaccines and a means fo improve vactine production, enhance
raguiatory capabilities, and reduce overall vaccina costs, In addition, development of combination
vaccines can be one way in which developing country vaccine manufacturers can expand their
capability to undertake research and development. See Annex 7 for a fuller discussion of the DTP
combmnation strategy.

Critetia identified for evaluating progress
Criteria have been established for monitoring progress toward success,

1. Quality: Percent of children receiving vaceine of kmown good quality, i.e. quality monitored
' by a competent and independent national control authority and testing or clinical data
show no deficits.
Supply: Percent of total demand, as determined by the country, met on time.,
. Financing: Percent of vaccine doses financed by the country,

4, Seif-sufficiency; Total vaccine dollar amount financed by the country that is of known
good quality and supplied on time. (This is a composite indicator combining the first
three.)
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These criteria will provide, through regular monttoring, an objective means to measure progress in each
country,

Initiation, Organization, and Overall Workplan

The First Step: The self-sufficiency programmes could be initiated by a visit of members of or
consultants to the Task Forces on Situation Analysis and Quality Control who would work with key
national personnel to follow up on the visits in which a country work plan was drafted. The detailed
action plan would include time frames, implementation steps, costs, monitoring proceduras, and
indicators of progress. Countries in category 1 could recsive first attention whila looking for particularly
neaded investments in countries in other categories.

The Second Step: Each country will develop its own approach to managing the programma.'
Experience has shown that the approach cutlined in Annex 8, which provides for the development of
strong mechanisms fo express government commitment, can be very effective in many countries.
Further important contributions will be needed from bilateral donor agency staff, WHO regional and
country offices, UNICEF country offices, NGOs, and developed country manufacturers. The
programmes will be extremely complex and day-by-day problem solving will be requirad, Without the
devotad efforts of thase groups, at the country level, the programmes cannot be successiul,

Throughout these First and Second steps, progress should be followed by appropriate CVi assessment
groups, such as the Task Forcae for Situation Analysis of Global Vaccine Supply.
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Annex 1. Vaceine Indaependence Initiative
The Problem

Many govemments have relied on vaccine donations to support their national immunization
programmes. Somea governments have found they can no longer be assured of the neaded vaccine
bacause of changing donor priorities. Others have begun to recognize the need to take greater
responsibility for their vaccine supply to assure more sustainable national immunization programmes.

The Progress

In response to govemment neads to estabiish more sustainable vaccine supply system, UNICEF has
established the Vaccine Independence Initiative (V11), a mechanism to assist governments in their
efforts to assume greater financial responsibility for the costs of their vaccine needs.

The VIi provides the government with a systematic supply process, encourages stronger planning,
forecasting, and budgeting for vaccines, assists in the coordination botwaen the ministries of Health and
Finance, enables countries to pay local or hard currency through access to a revolving fund, and
provides access to high quality vaccines through UNICEF's procurement system. Under the VII,
governments establish a budget to procure vaccines, may for the first ime, Numerous countries,
including Namibia, Burundi, Mongolia, and the Pacific lslands, have expressed interest in this
mecharnism, and three couniries, Moroceo, the Philippines, and Bangladesh have already signad
agreeménts with UNICEF to parficipata in the ViL.

Establishment of Government Budgets for Vaccines

Under the VIi, UNICEF provides assistance to the Ministry of Health in forecasting vaccine
requiraments and costs for a five- to seven-year period. Based on these forecasts, UNICEF assists in
the coordination raquirad between the ministries of Health and Finance to develap the political
commitment necassaty for the establishment of a budget line item for vaccines. The government
provides UNICEF with a letter of guarantee signed by either the Ministry of Health or the Ministry of
Finance, certifying the funds have been budgetad for vactines. Based on this guarantee and the
signed Vil Agreement, UNICEF will activate the revolving fund and procure vaccine on behalf of the
government, The revolving fund acts as a bridge between procurement from manufacturers and
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government payment. Vaccine purchases under the VIl will continue uniess the country fails to make

payment. The letter of guaranteae from the govemment is reissued each budgetary year.

How the Revolving Fund is Structured

A hard currency revolving fund is capitalized by a donor for vaccine procurement under the VI
UNICEF procure vaccine on behalf of a government based on quanierly raquests from the Ministry of
Health. UNICEF pays the vaccine manufacturars using funds available in the ravolving fund. Upon
delivery of the vaccine, UNICEF presents the government with an invoice for actual costs of the vaccine
(including vaccine, freight, and any national fees imposed by the country). The invoice is presented in
the dollar equivalent, using the UN exchange rate on the day UNICEF makes payment. The
government reimburses UNICEF in hard or local currency within 45 days using the UN exchange rate
on the day of payment. Local currency receipts are used for UNICEF programme expendituras and are
limitad by UNICEF's ability to absorb the currency. Upon recsipt of government payment, UNICEF
reimburses the revolving loan fund in dollars. Thus the revolving fund is continually replenished and
available to enable future vaccine purchases by government, Currency risk to the revolving loan fund is
minimized.

Target Countries

While recognizing that some countries will require continued donor support for vaccine supplies,
UNICEF and the Children's Vaccine Initiative are encouraging countries to develop long term national
plans for the sustainable supply of vaccines. National supply plans will include vaccines available
through local production, bulk filling, and international procurement, As most countries will confinue to
rely on international procurement to obtain a portion of their vaccine supply, building sustamable
procurement and financing systemns at national levels is of critical importance. Several countries are
being targeted for participation in the VIl because they have sufficiently developed immunization
programnmes fo benefit from a sustainable vaccine supply, are middle income countries which should be
able o assume parfial or full responsibility for their vaccine costs, and are countries which rely on
vaceine procurament to meet some or all of their needs. Other countries on the list have had difficulty
in raising sufficient donor funds to cover their vaccine needs and have specifically approached UNICEF
with an interest in financing a portion of their vaccine supply through the VI,

Total Funding Required
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Donors are neaded to capitalize the VIl revolving fund. UNICEF is already working with sevoral
governments interested in partially or fully financing their vaccine requirements through the VII.
Negotiations are underway to establish governments budgets for vaccine. Funds to capitalize the
revolving fund are urgently needed by UNICEF. .

By 1995, it is anticipated that $10 million will be needed to capitalize the VIl ravalving fund for 8-12

countries. Since the fund recycles twice per year, the $10 million fund will enable participating
countries to procure of $20 million in local currency annually from government budgets for vaccine

purchases.

USAID has contributed $1 million to the VI revolving fund.
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Annex 2. International Laboratory Networks

Quality control of vaccines is a complex process, requiring intervention at each step of
manufacture, and spacial attention to pre- and post-manufacturing sieps as well, Testing of final
product for potency is only one of the many components of quality control activities, All countries nead
to have a system to assure vaccine guality, Because of the complexity and expense of some of the
functions of a National Control Laboratory, it may be useful to pool resources of several vaccine-
producing countries fo devaelop a laboratory network. A sysiem of accreditation of laboratories will be
necessary. Such a network is already being developed within the countries of the Americas, under the
auspices of SIREVA (Regional Systam for Vaccines for Latin America and the Caribbean) of the Pan
American Health Organization.

The functions of the SIREVA network would be to standardize protocols and methodologias,
harmonize registry and license requirements, develop and produce standard reference reagents and
reference vaccines, organize collaborative studies for the development of new control testing
techniques, vahidate new laboratory methodologies, develop programmes for the certification of vaccine
producars, evaluate production protocols, davelop technical and scientific exchange programmes,
impiement a regional post-marketing surveillance system, and perform control tests on all the vaccines
used in clinical trials in the Ragion. in addition there will be established a system for the accreditation of
vaccine quality controf laboratorias in the Region 50 as to guarantee and standardize procedures and
results with regard to quality control of vaccines. The five-year goals for such a network include
adequate quality control for all vaceines produced in the Region as well as for all imported vaccines.

Tha pionearing work done in the Americas can sarve as a modal for other groups of countries in
the world who may choose to collaborate to ensure excellent laboratory support for quality control
activities.

More detailed descriptions of this concept and procedures of this system are being prepared
elsewhera in a paper enfitled "Assurance of Vaccine Quality: Will International Laboratory Networks
Help?" prepared by the secretariat of the CVI Task Force on Situation Analysis.




Annex 3. Daclaration of Kyoto
PREAMELE

In September 1890, Heads of State and other country representatives at the Werld Summit for Children
committed themselves to the world's childran, focusing on specific actions in the areas of health,
education and childran's rights. In the same month, the Daclaration of New York set forth the vision of
the Children's Vaccine Initiative (CVI), calling for global collaboration to speed the devalopment and use
of new and improved vaccines which simultaneously protect the children of the world from several
diseases. The CVI was foundad shorlly thereafter by the Rockefeller Foundation, the United Nations
Development Programme (UNDP), United Natiens Children's Fund (UNICEF), the World Bank and the
World Health Organization (WHOQ).

The CVI is a global coaliion 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 programmss.

DECLARATION OF KYOTO

Wae, the participants of the Children's Vaccine Initiative {CV1) Consultative Group, meeting in Kyoto,
Japan on this ninth day of Novamber 1993, acting in our individual capacities:

1. HECDGNIZE 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 fo
reach all children, and that even greater challenges are faced in introducing new and impraved
vaceings;

* Transmission of wild poliovirus was interrupted in the Region of the Amancas in 1991; the target date
for interruption in the Wastern Pacific Region is 1995,
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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-effactive of all health interventions. | Modern science, by developing

new and improved vaccines, offers the potential for making these services even more cost-effective;

4. APPRECIATE that the CVI seaks to meet these challenges, in part by creating unprecedented
public and private partnaerships for vaccine research, development, supply, quality control and universal
use, Further appreciate that success in achiaving the disease control goals, especially the global
aradication of poliomyelitis, will generate wider support for other public health priorities;

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

6. URGE that national decision-makers, national and intemational agencies, indusiry,
non-govemmental and private voluntary groups, scientists and health professionals commit themselves
fo the CVI and mobilize increased resources, espacially 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 vaccines must be accessible for
afl those who need them. Research and development activities contribute to achieving national
self-sufficiency in vaccines;

- rapid implementation of vaccine self-sufficlency programmes. These may include
support for improving technology and strengthening local production or production sharing in
selectad developing countries where vaccine production has aiready started and which have a
reasonable prospect of meeting national demands, and the capitalization of revolving funds to
facilitate procurement of vaccines. Vaccines should be included in national health budgets, as
strategic items for national devalopment. The donor community should assist those countries

unable to cover thair full neads;

- anguring 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 strong cooperation between international vaccine producers

and developing country manufacturars.

7. RECOMMEND that mechanisms be developed wheraby 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 GVI activities.  Amounts of
at least US$300 million will be raquired between now and the year 2000 to catalyze the priority
aclivities described in the CVI siratagic plan.

€Vl Consultative Group

Kyoto, Japan
9 November 1993
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Annex 4. Criteria for selecting countries to be assessed

Sritaria:

R :Haduiramant

| Rationale

Population

=50 million

This poputation level is generally accepted as the
minimum required to justify local vaccine
production.

GNP/capita

«$6,000

GCountries at higher levels should be fully self-
sufficient regardiess of population size.

Technical
capability

Sorne vaccine
production

underway

Limitations of resources require that astablishing
new production facilities be accorded low priority

Immediate nead

Country facing
supply crisis

The need for assistance would be highest in these
countries.

External support

A donor(s)
interested in
helping the country

External financial or tachnical assistance will be
raquired in most cases

Political
commitment

High priority to
enhancing
production and/or

procurament

Experience shows that a high level of political
commitment is essential to the success of local
production projects.




Annex 5, Countries and Production Facilities Considered

 Country | Produgtion Facifties

Bangladash | Institute of Public Health (IPH) T

Brazil Instituto Tecnologico em Imunobiologicos de Manguinhos measles, OPV
{Bio—Manguinhos)
instituto Butantan DTP
tnstituto Vital Brazil T
Instituto de Tecnologia do Parana (TECPAR}) DTP planned
Instituto Atahualpa de Paivo BCG

China Beijing Institute of Vaccines and Sera

ORV, DTF, measles,
BCG

Kunming Vaccine Institute

OPV

Lanzhou institute

DTP, measles, BCG

Shanghai Institute

DTP, maasles, BCG

Wuhan Institute of Biological Products

DTR, measlas

Chengdu Institute

DTP, measles, BCG

Changchun Institute DTP, meastas, BCG
Egypt Vacsera TT, DTP, BCG, OFV
india” Radicura OPV

Maffkine OPV, DTP, TT

CRIi Kasauli DTP, TT

Pasteur institute of India, Coonoor DTP, TT

Sarum Institute of India DTP, TT, measles "

BIBCOL OPV planned

BCG Laboratory, Guindy BCG
Indonesia BioFarma TT, DTP, BCG, 1‘

measles, OPV |

* There are ovar 25 production institutes in India. Those listed here were vistted by assessment

missions
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Production Faciities

iran Razi Institute TT, DTP, measles, "
OPV
Pasteur institute BCG
Mexico National Institute for Virology OPV, measles
National institute of Hygiene 8CG, DTP, TT
Pakistan National Institute of Haalth (NIH) measks, OPV
Phil. Biologicals Production Service (BPS) TT, BCG ||
| South Africa | National Institute of Virology {N1V) OPV ’l
| South African institute for Medical Research (SAIMR) DTP, TT
State Vaccine Institute BCG ' ||
Thailand Govemnment Pharmaceutical Organization (GPO} DTR. 1T
| Viet Nam National Institute of Hygiene and Epidemiclogy (NIHE)® OPV
| Institute of Vaccines and Biological Substances (VAC) Da | DTP, TT, BCG
Lat and Nha Trang

* Production now transferred to Poliomyelitis Vaccine Research and Production Center
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Annex 6, Summaries of Country Reports
The reports refloct the situations when the assessment teams were visiting the sites mostly

during the last 18 months. The situation might have changed since then. Therefore, further visits or
contacts might be required when donors start o consider cooperation. However, it is hoped that the
reports are extremely useful to review their policy, strategy, production status, its economic aspect and

problems.




VACCINE SUPPLY SITUATION - BANGLADESH
DEMOGRAPHICS

Population — 112 million

Crude Birth Rate (per 1,000) -
Infant Mortality Rate (per 1,000} -
New births — 4.16 million
Urbanization - 14%

GNP/capita - $220

% GNP on health - 3.98%

IMMUNIZATION INFRASTRUCTURE

Bangladesh achiaved a near miracle in immunization, going from 5% coverage in 1985 o 62%
coverage in 1890, from 108,000 outreach sites. Coverage in 1993 was BCG 82%, OPV and DTP 80%,
measles 76%, and TT 82%. Thera is strong political support for EPL.  Planning has begun for the first
of three NIDs to start in 1995.

EPIDEMIOLOGIC ASSESSMENT

Several years ago, a high incidence of neonatal tetanus in children, particularly in children of
immunized women, indicated a problem with locally produced TT. Surveillance is now improving as a

tool for increasing immunization impact,
1{ 1999 ||

22.0
15.4

VAGNE DEMAND (mtlhons of doses}

POTENTIAL SOURCES OF VACCINE

PROGUREMENT - Bangladesh has depended totally on donations of imported vaccines except for
locally produced TT. After problems in potency of locally produced TT were found in 1990, this vaccine
has been imporied as wall.

PRODUCTION SHARING - Consideration may be given in the future to production sharing for DTP.
PRODUCTION - Local TT production was filling needs for TT until shut down. Supply has now been
reestablishad and should meet national needs.




CURRENT FINANCING OF VACCINES

Through 1983, Bangladesh depended on donations from UNICEF, SIDA, Rotary Imternational, and the
Worid Bank, The government of Bangladesh has now budgeted the equivalent of $3.2 M in local
currency to cover the total national need for DTP for 1894 and 1995 through the Vaccine Independance
initiative.

PRODUCTION

EXTERNAL FACTORS
MARKET EVALUATION - The national needs for TT are quite close to the currant production
capacily for this vaccine. Expansion of the capacity will need some upgrads, if the tetanus
component of DTP vaccine is neseded for production sharing of DTP.

ECONOMICS - Financial Performance. The institute of Public Health (IPH), as the sole
govermnment—ownad producer operated with no pricing, budget, or profit responsibility in 1992. It
essentially had no price for its products delivered to the public market. At the time the profitability
of marketing vaccines to the private sactor seemed marginal. To become a financially sound
vaccine producer, IPH should be managed according to commercial principlas,

Economic Performance. The overall unit cost of producing TT at IPH is $0.045/dose, which
compares favourably with a UNICEF price of between $0.04-0.05/dose. A rough comparison of
the unit cost of producing DTP at IPH with the cormesponding UNICEF price also indicates that,
aither through production sharing or eventually full production, this type of vaccine could be
econormcally produced in Bangladesh.

NATIONAL, LICENSING AND QUALITY CONTROL ACTIVITIES

The licensing procedure was developed for pharmaceuticals and applied less stringently to drugs than
to vaccines, as there is lack of expertise for biologicals on the licensing board, Licensing of premises
for two years and permission to manufacturs for five years are granted. Manufacture should follow
GMP, and samples should be tested, The TT production from [PH was licensed, but that license
lapsed when production was shut down in 1990, IPH has now applied for renewal. The development
of a functional national quality controt system with laboratory support is critical, Bangladesh is now
using the services of an extemal laboratory (in Finland) for release testing and protocol review.

INTERNAL FACTORS

MANAGEMENT - Good production management will be essential for future vaceine production in
Bangladesh, which means clear lines of authority and control over staffing. This situation is
improving, but more authority to the Diractor to reward staff performance could help keep good
staff. Siaff training activities will also be important.

TECHNOLOGY - The technology in currant use is fairly low level, but it is being used effectively.
The filling fine is automatic. The facilities have been upgraded, but a complete upgrade is
needed o reach a level consistent with GMP. Stalf appear to be able to handle this technology.

SPECIAL CHARACTERISTICS OF TH!S COUNTRY Programme

The success of the immunization programme in Bangladesh is an indication of what can happen with
good management, strong political will, and valid technical advice. The activities of the IPH in
implamenting recommendations of the mission, including conducting a serological study on response to
newly produced vaccine, lend confidence in the feasibility of future investments.
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WORK PLANS
PRODUCTION

O ) mming . | icost | Responsible’ . -
Arrange for and use back up | as soon as possible $70,000 iIPH
lot release by an external - the testing is govemment
laboratory already being UNICEF
implementad and 15 WHO -
jots have been Finland National
released Health Laboratory
Upgrade TT production as soon as possible $480,000 government
facilities donors
Davelop management immediate $80,000 in iPH
training programme consultant donors
costs

Develop GMP training immediate $50,000 in IPH
programme and Quality consultant donors
Assurance programme costs

Further upgrade to GMP $2 miliion IPH

conditions donors

Consider DTP production, . $150,000 - IPH
and appropriate facility %4 million donors
upgrade

Develop national licensing as soon as $60,000 and staff IPH
authority, recruiting 3 staff possible salaries government
donors

as soon as may nead IPH
possible _ consultants donors

Continue test development
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PROCUREMENT

Activity
Capitalize the Vaccine immediate $940,000 donors
indapendence Initiative

Provide shortfall for imported immediate $5.3M 1994 $9.85 | donors
vaccines M 18995

IMPACT

» Upgrading of production facilities and processes may take up to $7M, but this investment would
be extramely cost-effective given the country's proven ability to meet national demand in 7T
production.

. However, any invastment in production should ba accompanied by concomitant development of a
functional national control systern, at a minimal cost.

. The country's willingness 1o take responsibility for some of ifs vaccine procurement costs should

be a powerful signal to donors to constructively support this initiative.




VACCINE SUPPLY SITUATION - BRAZIL
DEMOGRAPHICS

Population — 150 million

Crude Birth Rate (per 1,000) - 27.9
Infant Mortality Rate (per 1,000) - 60
New births — 4.19 million

GNP/capita - $2940

IMMLUINIZATION INFRASTRUCTURE

Coverage in 1991, BCG 78%, DTP 81%, OPV 93%, measles 78%, TT 62%. Most immunization by
NID stratagy, which has eliminated polio for more than three years. Govemment has a Vaccine Self-
sufficiancy Initiativa

EPIDEMIOLOGIC ASSESSMENT

Cases of EPI diseases are falling with a strong surveillance programme

VACCINE DEMAND (millions of doses)

Estimated 8 M BCG, 18 M DTP, 50 M OPV, &€ M measlas, plus 60 M during measles NID, 12M TT
POTENTIAL SOURCES OF VACCINE

PROGUREMENT - of QPV bulk, some BCG, DTP, TT, and measles to top off production
PRODUGCTION SHARING - for OPV, at Bio—-Manguinhos

PRODUCTION - BCG at Atahualpa da Paivo, DTP at Butantan, 3.5 M doses per year, and planned at
Bio-Manguinhos and TECPAR, TT at Vital Brasil, measles at Bio-Manguinhos, and planned hepatitis B
with SmithKline at Bio-Manguinhos, to combine and fill with local DTF

CURRENT FINANCING OF VACCINES - by the government

PRODUCTION

EXTERNAL FACTORS
MARKET EVALUATION - Large enough markst to support production of all vaccines, and
government is planning rationalization of production with in-country and neighboring country

producers. Hepatitis B vaccine production is planned, and that of other vaccines as well. Mission
will go thare in May 1994,

EGONOMICS - Information not yet availabie
NATIONAL LICENSING AND QUALITY CONTROL ACTIVITIES
Licensing decisions are made in tha Ministry of Health in Brasilia, and testing is done at the National

Control Laboratory, INCQS, in Rio de Janeiro. WHO uses this laboratory for potency testing on a
contract basis, and thus has confidence in its capability. '
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INTERNAL FACTORS
MANAGEMENT - In general, vaccine production appears wall-planned and well-managed.
TECHNOLOGY - Production of measles vaccine in Bio-Manguinhos is a technology transfer
project from Japan. Technology in use is appropriate and appropriately managed. Yellow fever
vaccine production is ongoing. This production was judged by a WHO team to be approvable for
certification, and has participated in technical assistance to Nigeria.

SPECIAL CHARACTERISTICS OF THIS COUNTRY PROGRAMME

With a governmaent post in the Ministry of Health on self-sufficiency in vaccine supply, Brazil seems
already to have high political commitment to this goal.

WORK PLANS
To be developed in subseguent mission.
IMPACT |

To be identified in subsequent mission.
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VACCINE SUPPLY SITUATION, CHINA
DEMOGRAPHICS

Population — 1149.5 million

Crude Birth Rate (per 1,000) — 21.4

Infant Mortality Rate (per 1,000) - 18 urban, 30 rural
New hirths - 24.4 million per year

Urbanization - 26%

GNP/capita - $370

% GNP on health - 3.1%

IMMUNIZATION INFRASTRUCTURE

High coverage, reaching reported almost 100% for all infant antigens. Provinces buy vaccines from
manufacturers

Just beginning TT immunization, but also providing hepatitis B

1993 saw first of 3 planned NIDs, the largest ever held.

EPIDEMIOLOGIC ASSESSMENT

Cases of polic decreasing with good surveillance, Major infectious diseases include measles, pertussis,
and epidemic meningitis. Hepatitis is the second leading cause of morbidity.

OPV NIDs | 250 250
measlas 40.8 41.7 42,3 429 43.5 441 44 8
|| TT 81.6 83.4 84.6 85.8 87.0 88.3 89.5 "

POTENTIAL SOURCES OF VACCINE

PROCUREMENT — 1994-85 shortfall of OPV: $4.8 million

PRODUCTION SHARING - Not applicable, unless some filling of imported bulk OPV can be performed
PRODUCTION - Total production capacity stated to be: BCG, 110.5 M doses, DTP 215.1 M doses,
OPV 360 M doses (but funding to pay for only 275 M doses), measies, 130.4 M doses, TT,485 M
doses, and hepatitis B vaccine, 72 M (plasma product). Recombinant hepatitis B vaccine will be
praduced in two new facilities at about 40 M doses per year total capacity. It is clear that, except for
OPV for NIDs, production greatly exceeds national demand. :
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CURRENT FINANCING OF VACCINES

There are seven vaccine producers in China. Each is assigned to supply certain provinces with
vaccines, and the provinces pay for the vaccines directly to the producers. In the case of OPV for .
supplemental NIDs, there is not enough funding from the provinces to cover the total amount needed,
and the shortfall is covered by donors including UNIGEF, Rotary, and the Japanase government.

PRODUCTION

EXTERNAL FACTORS :
MARKET EVALUATION - This was done extansively for the World Bank project of technology
transter in Kunming, Lanzhou, and Shanghai being implemented through the Dutch RIVM. This
project is projected to produce OPV, measles, and hepatitis B vaccine by the end of 1895, but it
is clear that this target date will not be met for OPV. The other two units are less far behind
schadule.
ECONOMICS — Little data available, but the economics of producing OFV in currant dragee form
are not favorable, even though the production costs are low, as the vaccine loses much potency
in the course of producing the dragee, and bulks must often be concentrated to attain the
appropriate potency. Economic analysis of Kunmingproject should be available, For DTP
production, selling price to tha provinces is less than $0.01/dose, but in the new facility, the total
cost of vials, stoppers, and caps is estimated to exceed this selling price per dosa.

NATIONAL LICENSING AND QUALITY CONTROL ACTIVITIES

The Biologicals Division of the Bureau of Health Administration and Policy, with the assistance of an
Expert Committee, set requirements for vaccines. The National Institute for Control of Pharmaceuticals
and Biological Products (NICPBP) enforces the requirements on bahalf of the Ministry of Public Health
(MOPH). The NICPBP also revises the Chinese Pharmacopeia every five years, approvas seed virus
strains and cell banks, prepares and issues national standards and reference materials, and performs
routine inspections. Neurovinilence tests for OPV are reviewed by the NICPBP on the manufacturers’
premises, and the NICPBP may read the slides in case of problems. The NICPBP randomly requasts
samples 1o test for potency and stability, and to review protocols, but there are no requirements for iot
reloase. In the absence of lot release authority and a strong system of inspactions, there cannot be
adequate assurance that vaccines meet national and WHO requirements,

INTERNAL FACTORS

MANAGEMENT - Not evaluated, except that there are indications that the management process
i the OPV production facilities could be made tighter. In the facilities for DTP production visited,
production deadlines are set and met. :

TECHNOLOGY - Evaluated in the QPV and DTP production facilities. In the current facilities,
the technology is outdated, particularly the process of dragee formation. There is no air handling
and climate control system, and thus most processing is done during the winter months.
Statements in other consultant reports suggest this is true for the other facilities as wall.
However, explorations fo provide a semi-automatic filling line or a sterile manual fill facility ware
refused by the national authorities, who wanted a state-of-ihe-art filling line for OPV. Such a
filling line could not use nationally produced vials, which would add to the cost of the vaccine,
The new hepatitis B facility from Merck Sharp & Dohme is state of the art technology, as are the
Worid Bank-China Project buildings. These facilities will use German automatic filling lines and
vials manufactured in Shanghai to specifications for this filling line. They were tested and stated
to perform satisfactorily. China has developed and licensed an acellular pertussis vaccine.
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SPECIAL CHARACTERISTICS OF THIS COUNTRY PROGRAMME

The immunization system in China is strong and is making a real impact in disease reduction. The
largest programme in the world, it has developed its own technology for vaccine praduction for all the
EP! vaccines. China is nearly self-sufficient in vaccine production and has mora than sufficient
capacity for most vaccines, but export is not foasibla given the nead for more control of vaccine quality.
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WORK PLANS

PRODUCTION
Activity Timing Cost = - Responsible
Review OPV production activities immediate dapends on strategies | MOPH
to devalop liquid vaccine to meet chosen - could range | producers
national needs from $500,000 to $20 donors
M
Implement GMP in all production immediate minimal except for NICPEP and
facilities and ohgoing facility upgrades producers
NATIONAL CONTROL

Activity esponsiple -
Review vaccine production and control in China | ASAP minimal NICPBF
looking at suitability of requirements. Explore MOPH

development and implementation of a proposal
1o strengthen national authority to control
vaccines

Devalop stronger guidelines and procedures for | ASAP minimal NICPBF

inspection of facilities, to ensure compliance MOPH

with GMP and appropriatenass of production
procedures

PROCUREMENT

Activity

Preparae a plan to rationalize ASAP minimal MOPH
production of vaccines in China ’
to best ulilize excess capacily

Explore maans to cantrally immediate implementation: up to MOPH
finance shorifall for NiDs $4.8 M
IMPACT

® The need for sufficient OPV for China's NIDs has focussed world attention on the need for more
stringant control of production processes and Good Manufacturing Practice. This will require
relatively minor investments.

. China, almost seli-sufficient in vaccine production, has ammived at this stage through innovative
application of appropriate technology, Needad changes in process could tap this huge resource
as a poiential source of supply to other countries, or as a developer of new and improved
vaccines for the world.
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VACCINE SUPPLY SITUATION ~ DPR KOREA
DEMOGRAPHICS

Population - 22 million, hut may be higher
Crude Birth Rate (per 1,000) - 24.1

infant Mortality Rate (per 1,000)- 26.6
New births ~ 0.524 million

GNP/capita - $970, but may be dropping

IMMUNIZATION INFRASTRUCTURE
Reported high coverage: in 1991 98-100% for all antigens

Multiple dose immunization schedule: 1 dose BCG, 6 doses OPV, 1 dose measles, 3 doses DP or
DTP, and 3 additional doses of P. Both men and women all receive TT avery 5 years.

EPIDEMIOLOGIC ASSESSMENT
Reported low incidence for EPI diseases, but surveillance system not yet evaluated
VACCINE DEMAND (millions of doses)

Demand is difficult to calculate based on the high number of doses of each vaccine given. Number of
doses used each year are on the order of 2 M BCG, 2 M measles, 5 MOPV,3MDOTP (orDP+T), 2
M TT, plus Japanase encephaliis B and mumps.

POTENTIAL SOURCES OF VACCINE

PROCUREMENT - No vaccines imported, although UNICEF has offered measles and polio vacginas
PRODUCTION SHARING -~ None

PRODUCTION - All needs met by production, with number of doses noted above, There are often
shortages in measles vaccines, which are packaged as liguid vaccine in 15 dose ampoules or as
freaze—dried vaccine in 2 dose ampoules, due to thermal instability and wastage of the vaccine.

CURRENT FINANCING OF VACCINES - All by government
PRODUCTION
EXTERNAL FACTORS
MARKET EVALUATION - With the population size, it is not generally considerad to be cost-
effactive to produce vaccines. Howaver, the country has a policy of self-sufficiency and declines
to be dependent on an outsida vaccine source.
ECONOMICS — Evaluation not yet done.
NATIONAL LICENSING AND QUALITY CONTROL ACTIVITIES
No national control systam. Neurovirulence tests for OPV are done at the State Institute of
Microbiology, and not all lots are tested. Some testing is done on premises of Pyongyang Vaccine
Institute. None of the vaccines are completely tested in accord with WHO requirements. Neurovirulence

testing for polio vaccine is particularly deficient in ability to assuring the safety of the product: three
rather than the requirad 12-18 monkeys are used per lot of bulk pool.
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INTERNAL FACTORS

MANAGEMENT — Management of the premises appears {0 be good, although due to scarcity of
resources, especially those which must be imported, production targets are often not met. The
staff are very ingenious at finding substitutes for products not able to be obtained, sometimes
with loss of capacity or potency of product.

TECHNOLOGY -~ UNICEF has invested in refurbishing the production facilities, particularly the
DTP production suite, and has provided ongoing technical assistance. Even with all this
assistance, there are many needs to bring the production to minimal standards. The facilities
used for measles and polio vaccines are outdated and detrimental to the quality of the product.
Particularly needed are such basics as media, glassware, and animals for testing. A new facility
has been promised by the government, but it has been repeatedly postponed.

SPECIAL CHARACTERISTICS OF THIS COUNTRY PROGRAMME

The extrems isolation of the country makes an open assessment difficult. The ralatively small
poputation and many needs for even minimally adequate vaccine production (not staff needs, as staff
are working well under extremely difficult conditions), make it clear that production would not be an
economically cost—effective option. Howaver, if there is no other option, can these infants be ignored?

WORK PLANS
PRODUCTION

Activiiy.

Build a new facility for production as soon as not known - govemment

possible probably on the | donors
order of $10 M ‘

Establish a good source of cell culture immediate about $5- donors

and bacterial growth media 10,000 per year f

Establish a good source of glassware immediate about $100,000 | donors

for celt culture bottles and vaceine vials per year

improve the animal colonias for vaccine | immediate about $100,000 | donors

testing per yaar

Conzider importing measles vaccines immediate about $525,000 | government

and switching to production sharing for donors

QPV in tha mean time

Caontinue efforts to upgrade DTP ongoing producer
UNICEF
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NATIONAL CONTROL

e e e T s
"."-ﬁ‘ctmtyr- Responsible
Davalop a national control system immediate minimal; technical | government
assistance could State Institute of
be offerad by Microbiology
WHO
Have testing of vaccines done by immediate up to $100,000 donors
an external laboratory per year,
depending on f
vaccines and
number of lots
Develop a standard of GMP" and immediate minimal; technical | government
inspactions for the production assistance could State Institute of
facilities be offered by Microbiclogy
WHO

ming ‘Hesponsible’ "
Davelop reliable demand forecasting immediate government
and review on an ongeing basis Fyongyang
Vacecine
institute
IMPACT
. Improvement of vaccine production in this isolated country will take an enormous investment -

on the order of $10 million, with annual expenditures to keep it running. More cost-effective
improvements in vaccine quality and capacity could be obtained by continuing the DTP
production upgrade, production sharing for OPV, and importing measles vaccine through
UNICEF. Even this will require resources for raw materials, animals, and glassware, particularly
imported vials for the OPV, but at a lower level,
. An urgent need is the development of some kind of national control system. This would not be
too expensive, except for extemal testing, and this in fact would be less axpensive if OPV bulk

wara not made.

. The actual demand for vaccines needs o ba reevaiuated and reanalyzed, Whether polio NIDs
will be needed is an especially critical decision, and an assessment of the surveillance system
should be done as soon as possible to quantify disease incidence.

* Abbreviations: GMP = Good Manufacturing Practice, NID = National Immunization Days
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VACCINE SUPPLY SITUATION, EGYPT
DEMOGRAPHICS

Population - 52 million

Crude Birth Rate {per 1,000) - 33.8
Infant Mortality Rate (per 1,000) - 43.6
New births - 1.77 million

Urbanization - 47%

GNP/capita - $646

IMMUNIZATION INFRASTRUCTURE

Coverage about 80% for all infant antigens. Polio eradication target of 1994, with mass campaigns
since 1990 and NIDs starting in 1893. Hepatitis B vaccine already added to programme.

EPIDEMIOLOGIC ASSESSMENT

Surveillance improving, and polio cases decreasing. Neonatal fetanus a problem, and strategy being
employed for immunization in high-risk areas.’

VACCINE DEMAND (miliions of doses

DTP

measles

1T

POTENTIAL SOURCES OF VACCINE

PROCUREMENT - To suppiement local production vaccine donations in 1991 were as follows: BCG 6
M, DTP 3 M, TT 9.5 M, measles 1.58 M, and OPV bulk, equivalent to 26.8 M doses, have been
supplied, paid for by UNICEF, TT 185,000 doses donated by WHO, hepattis B donated by USAID, and
1 M doses IPV-DTF paid for by government.

PRODUGTION SHARING - In 1991, 26 M doses of OFV made from bulk imported by UNICEF. Stated
capacity is 45 M. The team assessment felt capagity could reach 60 M.

PRODUCTION - In 1891, production was 2.9 M BCG, 1.17 M TT, 3.7 M DT at Vacsera. Stated
capacity is 4 M BCG, 4 MTT, 4 M DT, 4 M DTP, and 45 M OPV, The team assessment falt that
production capacity could reach 25 M for TT bulk, which would meet total projected needs for tetanus
toxoid.

CURRENT FINANCING OF VACCINES
Currently the govemment pays for vaccines produced at Vacsera, and for DTP-IPV used for one

contact. UNICEF donates maost of the rest, about $2.5 M per year, and hepatitis B is donated by
USAID.
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PRODUCTION

EXTERNAL FACTORS
MARKET EVALUATION - Despite stated capacity, Vacsera has not come close to meeting
national neads in production axcept for OPV production sharing. Thus focus must be on meeting
demand. In 1993-1924, thara have baen problems with the formulation of OFPV bulk stabilizer,
and vaccine will have to ba procurad in final product for NIDs.

ECONOMICS - Financial Performance. Seen from a businass perspactive, Vacsera's financial
strategy and management should be improved by increased attention to productivity and to
divesting of activities which remain sericusly unprofitable. Tha company made a loss on polio
production, whila realizing only very modast profits on DTP and TT in 1993, There is a potantial
for more profits, if Vacsera were restructured to be able to gain profits, by further exploiting the
private sector market, and by increasing production volume through meeting targeats,

Economi¢ Performance. A CVI mission in 1993 found Vacsara's vaccine unit cost levels 1o be
equal to the UNICEF prices. However, this actually caused a financially unsustainable situation
for the company. Without obtaining higher prices and increasing productivity, Vacsera will not be
ahble to @arn a raasonable profit and become a raal asset to the country.

NATIONAL LICENSING AND QUALITY CONTROL ACTIVITIES

National requirements were developed for pharmaceuticals and have now been extended to vaccines.
Files must ba submitted for licensing, which will describe the manufacturing process, final product tests
results, and clinical data if felt necessary. A license is granted for two years. None of the EP! vaccines
have been licensead, but a file has been submitted for TT. The Natioral Control Laboratory (NCL) is a
part of Vacsera, although it is trying to release vaccines by lot and 1o initiate GMP inspactions, Daspite
the requiremants, there really is no effactive National Contral Authority for biological products.

INTERNAL FACTORS

MANAGEMENT - Vagsera management in the individual production units has not enforcad
production targets and demanded accountability. Neverthelass, great improvement in
managemsant has been seen up to 1992. Recently, Vacsera has a new Chairman who is
determined to meet production capacity. A coalition of donors in Egypt, after the team's visit,
with Vacsera officials, has requested the government to change the siatus of Vacsera 5o that it
has ability to hire and fire and ability to gain profits, and introduce two changes which would
allow Vacsera to better motivate its staff. A serious problem in Vacsera's management structure
is that the level of ability of senior staff {o manage production is not the highest.

TECHNOLOGY - The tachnology in the DTP-group production unit was installed by the Dutch,
and has proved very difficult o maintain in many countries. Vacsera has requested consultant
help through WHO for assistance in using this, Negofiations are in prograss with another
developing country manufacturer which has similar equipment, to provide assistance. All
equipment and facilities for BCG production are outdated and need replacement. Vacsera can
only meet needs for a booster dose for this product, not for the primary immunization, The OPV
filiing suite has recently been upgraded, and, with the upgrade, have come problems in the
stability of vaccine, which must be sclved.




SPECIAL CHARACTERISTICS OF THIS COUNTRY PROGRAMME

The Egypt immunization programme has evolved over the last few years to an excellent one which is
having significant impact in disease control. Vacsera has a potential to be an excellent production
facility, but it must focus on problem solving in one specific area at a fime. Egypt is characterized by

many willing donors who will work together in a constructive way, but thare is a potantial for having too

many consultants,

WORK PLANS
NATIONAL CONTROL
Adtivity - iming: Bespo
identify components of National mid-94 minimal producer
Control Authority that would exist in MOH
MOH separate from Vacsera and
recommend to MOH
Separate National Control end--94 needs costing | producer ||
Laboratory from that of producer, or ' MOH
use existing lab as production donors
laboratory and contract out national
activities’
Devslop system of inspections and and-94, salary cost MOH
attention to GMP coordinated with

PROCUREMENT

ng

Consider using Vaccine
independence tnitiative for shifting
rasponsibility to government for
vaccine purchase

gradually through
end-96

$2.5 million
per year

MOH

UNICEF
donors

neads ona-
time
capitalization of
$0.5 -51 M

Consider using cost recovery
pragramrae such as used for

haepatitis B, by tierad price system fo

Vacsera
MOH

private and non-target consumers

* If thare ware an International Laboratory Network, Nationat Control Authority could access that for
release testing, and the cutrant laboratory needs would serve the producer
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.| Timing

Responsible

Facility nesds upgrading to be able to supply more than
booster dose: Vacsera needs to prioritize its activities,
and this may be lass important

lower priority

producer

DTP-group

Invest in neaded equipment and maintenance funds to
develop existing capacity including overhaul of filling
line’

immediate

$360,000 plus
$50,000 per year

UNICEF
producer

Davelop pertussis production or import bulk to mix with
D and T components

and-95,
importing
pertussis
bulk is
recommend
ed in short
term

salary costs for 4
new staff, about
$200,000 for
bulk, consultant
costs™

producer
donors
MOH

Devalop appropriate testing of D, T and P components

mid-94

Training costs
and animal costs

producer
donors

OFV

Resolve problems with OPV stability

immediate

minimal

producer
manufacturer of
bulk

UNICEF

Obtain needed egquipment and maintenance funds®

immaediate

$595,000 plus
$20,000 per year

producer
UNICEF

General

Develop management training

$300,000 in
consultant costs

donors
producer

Conduct training in GMP and implement GMP

Make a decision on management
structure of Vacsera and

* This has already been funded through UNICEF and other donors

consulitant costs

$160,000 in

donors
producer

*% Several consultants have already begun work with Vacsera, paid for by USAID and WHO
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IMPACT

Most of the donor funds recommended for upgrading production have already been supplied or
are available. Still needed is agreement of government fo restructure Vacsera, which would than
allow donors to release funds for management training and other needs. CGoordination of donor
achivities is essential, and must be done by Vacsera.

immediate steps must be taken to develop a national control system. These will not be
expensive, except for the lahoratory testing activities, which could amount to $300,000 per year.
Egypt could move to self-sufficiency relatively quickly if the Vaccine Independence Initiative were
used. This would need up to $1 million in donor funds.
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VACCINE SUPPLY SITUATION, INDIA
DEMOGRAPHICS

Population - 880 million

Crude Birth Rate (per 1,000} - 31.8

Infant Mortality Rate (per 1,000) - 94.5

New births - 27.1 million per year

Urbanization - 27%

GNP/capita — $330

% (GNP on health - 6%, but expenditures of cantral level and states on health 3%

IMMUNIZATION INFRASTRUCTURE

Immunization coverage reaches to all districts, virtually 100% access. Almost 90% coverage for all
infant antigans and TT, all from fixed sites. Large amount of private sector immunization activities.

EPIDEMIOLOGIC ASSESSMENT

Pramaturity, respiratory infections, and diarrhea are responsible for 80-90% of infant deaths, 10-12%
of infant daaths are from EPI diseases: 400,000 per year from tuberculosis and 200,000 per year from
measles.

Immunization-preventable diseases are decreasing with good surveillance,

VACCINE DEMAND (millions of doses

BCG
OPV

oPV .
supplemental

DTP

measles
TT

POTENTIAL SOURCES OF VACCINE

PROCUREMENT - India is self-sufficient in vaccine production except for BCG, which has been
imported through UNICEF at a Jevel of about 33 M doses per year. Till 1993, Rotary was donating OPV
in final form.

PRODUCTION SHARING - India provides all its current OPV neads through filling imported bylk atl two
facilities, one public, Haffkine, and one private, Radicura, A third facility, BIBCOL, plans to be in '
production scon. The total capacity of these three facifities is up to 400 M doses per year for production
sharing.

* Assumptions made about NIDs not yet verified by govamnment; abbreviations used. NID = National
Immunization Day, ASAFP = as soon as possible; GMP = Good Manufacturing Practice
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PRODUCTION - Self-sufficiency in vaccine production is one of India's targets under the government's
Mission for Immunization. One producer of measles vaccines, Serum Institute of india, has a capacity
of double India's needs, and has been approved for supply to UNICEF. One producer of BCG has a
capacity of 30 M doses per year, about one-half of national needs. Thare are 13 producers of the
DTP-group of vaccines, with a total capacity of 187 M doses of DTP, 351 M doses of TT and 111 M
doses of DT, far in excess of national neads, One private producer alone, Serum Institute of India, can
praduce in excess of national needs for each of these vaccines, and has applied to supply to UNICEF,

CURRENT FINANCING OF VACCINES -The government of India provides all vaccines at a cost of
$0.33 (Rs 10} per fully immunized child.

PRODUCTION

EXTERNAL FACTORS
MARKET EVALUATION - India's many vaccine producers, over 25, include reprasentatives from
hoth the private and public sectors. Except for BCG, there is more than enough total capacity to
mest national demand for all vaccines, so much so that the largest private sector manufacturer,
the Serum Institute of india, is axploring exportation of measles and the DTP-group ¢f vaccines.
Rather than diverting funds for further investment into DTP-group vaccine production in the
public sector, the government might consider rationalization of production, concentrating on the
most effactive facilities. For example, TT production is limiting capacity at CRI Kasauli, while the
TT production facility is only 45% utilized at Haffkine.

OPV till now has been preduced exclusively by production sharing, although there are plans to
produce butk OPV in three facilities, diverting from production sharing. The capacity of the thrae
facilities would almost certainly decrease if such a switch were made. Maximum neads for OPV
are estimated to occur in 1996, before peak production of bulk OPV, and to then decrease fo a
tevel below that baing used now. A reevaluation of the strategy o produce bulk OPV might be
considerad. India's demand for OPV is sufficient to support three facilities for production sharing
of OPV.

Only one producer, CRI Kasauli, currently makes Japanese encephalitis vaccine in small
quantities, and hepatitis B vaccine production is under development at BIBCOL.

ECONOMICS ~ Financial Performance. The two existing OPV filling facilities are able to make
a profit because of holding their level of fixed costs very low. At the public sector company
Haffkine, this i5 done with margina! depreciation on buildings and donated equipment. At the
private sector company Radicura, all the eguipment appears of indian ofigin. Furthermore,
Radicura procures imported bulk at very competitive prices. The new OPV project at BIBCOL
however, is not yet in production. This has been delayad by a shortfall of financing to buy
needed bulk vaccine, partially due to over-optimistic financial planning. Recently, Rotary
International agreed to provide funds for the bulk provided the vaccine were used for Nifs. All
three public sector DTP-group facilities assessed are breaking even financially at a volume wall
below their capagcity production; however, their costing invariably disregarded building
depreciation and cost of donated equipment, as did that for BCG.

Economic Performance, The two existing OPV facilities seem economically more attractive than
the ambitious BIBCOL project. Against a world market price of $ 0.09 per dose of OPV, the three
OPV finishers estimate their cost per dose of OPV at $0.0378 (Haffkine), $0.0562 (Radicura),
and $0.078 (BIBCOL). BCG cost is $0.0158 per dose, against a UNICEF price of $0.082.
Likewise, all DTP-group fagilities produce the DTP and TT vaccines at unit costs that are wall
below the comparable UNICEF prices. The economic efficiency of producing these vaccines is
also confirmed by the private sector producer, Serum Institute of India, who finds Indian
government prices too low and has not even bid on the current TT tender. They are searching
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for buyars on the global market. With very competitive pricas and approval of their measlas
vaccine for UN agency purchase, this search should be successful.

NATIONAL LICENSING AND QUALITY CONTROL ACTIVITIES

Licensing of vaccines in India is defined by the Drugs and Cosmetics Acts and the Indian
Pharmacopeia, and authority is vested in the State Drugs Controllers, Licensing decisions are made by
a Drugs Consuliative Committee chaired by the Drugs Controller of India, with the State Drugs
Controllers and a Drugs Technical Advisory Board. Six lots of samples for testing consistency of
production must be submittad prior to registration. The National Control Laboratory is the Central
Drugs Laboratory (CDL), located at CRI Kasauli but recently made adminisiratively separate from the
production unit there. A joint USAID-JICA project, the National Institute of Biologicals (NIB), is planned
to take over the functions of National Control Authority and National Control Laboratory. How the NIB
will interact in the interim with the Drugs Controller of India and the CDL needs clarification, as does the
status of the CDL, now that its head has been named Diractor, CRI Kasauli.

Despite its legally defined functions, the CDL does not uniformly apply its authority. All OPV lots are
lot-released, but only private sactor produced DTP, DT and TT is lot-released, BCG is tested only by
the National Institute for Communicable Diseases, which has no statutory authority for lot release
dacisions. GMP was made mandatory for production facilities in India, but it is not yet the rule, and
varies from facility to facility, Very few inspections of facilities are parformed, although this is changing.
Many facilities have neither Quality Assurance units nor written Standard Operating Procedures.

An indepandent panel advisory to WHC determined that the Serum Institute of India, which is subject to
CDL lot release, producaes measles vaccines which meet WHO requirements, Thus, the national
comntrol system can work effectively. It must be able to do so in all cases.

INTERNAL FACTORS

MANAGEMENT - The facilities assessed were well managed, in that production targets were set
and met. The public sector manufacturers were hamperad by inability to hire and fire staff and
generally old facilities, Of the public sector DTP-group producers, Pasteur Institute of India
Coonoor appeared most advanced in managing the production process in line with GMP. The
private sector manufacturers, Serum Institute of India and Radicura, have clear strategies for
future development and expansion of products and product line, and a good understanding of
GMP. Hatfkine, while financially well run, is very weak in Quality Control and Quality Assurance.
TECHNOLOGY - Of the OPV producers, BIBCOL, still under construction, was designed to be
state—-of-the-art. Hafflkine has new facilities for bulk OPV production, but failed to upgrade the
sterile filling suite, so that the filling operation will not be of technology commensurate with the
bulk production process. Radicura operates well in oid facilities, and has planned technology
upgrade. The BCG facility is totally unacceptable, and a new facility has been designed. For
the DTP-group of vactinas, the public sector manufacturers operate in old facilities with some
new equipment, not all funcioning optimally. One, CRI Kasauli, cannot be upgraded to meet
GMP without huge expenditures because of the physical site. The Serum Institute of India has
developed its own innovative technology using Indian-produced equipment, giving it potentially
the largest output in the world from a 2500 kiter fermenter.

SPECIAL CHARACTERISTICS OF THIS COUNTRY PROGRAMME - The huge Indian immunization
programms is characterized by strong government commitment fo universal immunization coverage and
self-sufficiency in vaccine production, goals which are in sight. Great strides have been made in recent
years in improving the national quality control system, and more changes are in progress. With strong
production facilities in both the public and private sector, India can look forward to ample supply of
vaccines, and can consider vaccine research and development and tapping the private sector and
export markets.
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WORK PLANS

Activity | Timing’ - Responsible
Clarify status of CDL relative to NiB immediataly minimai government "
Apply licensing and control immediately minimal CDL, Drugs
procedures uniformly, including Controller of
release of BCG India, NIB, as
appropriate
Institute GMP training and quality ASAP $200,000 CDL, in
assurance programmes af all collaboration with
production facilities manufacturers,
donors
Validate challenge potancy tests for ASAP $100,000 CDL with DTP
DTP manufacturers,
donors
_———awal

FROCUREMENT
Activity ‘Responsible:
Analyze neads for new vaccine and-94 minimal, but government, with
davelopment compared to strategy itmplementation producers
for production of OPV tulk may require
investment
Review needs for OPV in iight of immediately minimal, but government, with
polio eradication strategies implementation producers
may require
invastment
Consider quality of products in immediately may increase govermnmaent, with
allocation of ordars vaccine prices CDL
somewhat
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PRODUCTION _

BCG

Build new facility . government
(donor)

Repair and validate equipment in immediate producer
disrapair

DTP-group

Rationalize DTP-group production mirimal government
hasad on review of facilities and
aconomics

Install and validate needead immaediata producer with donors of
equipment aquipment

OPV

Reconsider bulk OPV production end-94 rninimal governmant
strategy in light of demand foracasts with producers

Consider means to obtain working immediate $1.5M government with BIBCOL
capital for BIBCOL, if not already and donors

donea, given a nead for 3 OFYV filling
facilitios in India

Focus on improving the filling $0.5M government
process, completing or upgrading with Haffkine
facilitios BIBCOL

Parform neaded rapairs and end-94 $100,000 | Radicura
installation of alarm systems Haffkine

Develop quality contro! to a level immediate Haffkine
necessary for controlling product,
particularly if bulk production
pursued

IMPACT

. Little investment is needed in India to davelop the vaccine production industry to a global force,

. Govemnment strategies for new vaccine development can exploit the framendous potential for
innovation in both the private and public sactors.

L Technical assistance could be offered, if desired, to expedite GMP training and implementation,
and to ensure that the national quality control system is working. This requires little investmant
but can make a big difference in the quality of vaccines,

The most pressing priority for invastment in India is for a new BCG production facility to meet
national needs.




VACCINE SUPPLY SUMMARY - INDONESIA
DEMOGRAPHICS

Population — 181.3 million

Crude Birth Rate (per 1,000) - 27.3

Infant Mortality Rate (per 1,000) - 61

New births - 5,030,900 per ysar

Urbanization - 28% urbanized with urbanization rate 4.6%
GNP/capita - $650

% GNP on health - 2.5%, 25% of this on primary health cara

IMMUNIZATION INFRASTRUCTURE

Coverage greater than 90% for all infant antigens, and over 50% for TT. Hepatitis B has been
gradually introduced since 1991, coverage now 20%. Govemment considering NID strategy, which will
be raquirad for eradication of polio, but thus far no plans for vaccine needs for NIDs. Integratad
primary health care approach, including immunization, through Posyandu structure.

EPIDEMIOLOGIC ASSESSMENT
Major causes of death under one year of age: tetanus, perinatal disorders, diarrhea, measles.

Tuberculosis third ranked cause of death in the population of all ages,
Surveaillance system is improving.

INE DEM (millions of dosas) .

BCG 20 20 20
I oPV 25 25 25
" OPV NiDs, 2/yaar, 50 50

»5

DTP 20 20 20

measles 10 10 10

flneaslas, catch-up, 18.76

X

1T

TT for high-risk
woman of
childbearing age

hepatitiz B to 20% of
chiidren

hepatitis B to
ramaining 80% of
childran
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POTENTIAL SOURCES OF VACCINE

PROCUREMENT - Vaccines not produced by BioFarma are imported through BioFarma at a price
negotiatad with the govarnment. Prices negotiated with BioFarma for 1993/84 were as follows: BCG
$0.099, DTP $0.128, OPV $0.183, measles $0.369, TT $0.066, DT $0.071, hepatitis B $1.30. Although
these pricas are higher than UNICEF prices, they have been negotiated by the government based on
an assessment of BioFarma's production costs. UNICEF has offered to reimbursably procure vaccines
on an as-needed basis. This may be a means to obtain the additional dosas which will ba neaded for
NIDs which may be beyond BioFarma's capagity.

PRODUCTION SHARING - Not applicable

PRODUCTION - BioFarma's 1994 estimated capacity is BCG 28 M, OPV 36 M, DTP 23 M, TT 40 M,
guaaslas 13 M. In 1994, BioFarma is expected to produce all routine EPI vaccines and import hapatitis

CURRENT FINANCING OF VACCINES

Govemment purchases all vaccines, produced or imported, through BioFarma, for a total cost for
routine EP] of about 35 billion rupiah ($16.8 million) per year. if NIDs are done for three years starting
in 1994, and hepatitis B is introduced to the remaining 80% of children starting in 1997, and the
proposed strategy of giving TT to high-risk women of child-bearing age continues, total vaccine costs
to the government would rise to 58-85 billion rupiab ($27-%41 million) per year. In 1993-84, of these
35 billion rupiah, almost 20 billion will come from the government of Indonesia, 1.2 billion from Rotary
(for OPV), and 15 billion from the Japanese OECF (for OPV and hepatitis B).

PRODUCTION

EXTERNAL FACTORS
MARKET EVALUATION - BioFarma is the sole supplier of vaccines to indonesia, and is
projected to meet all national needs for 1994 (except for importing hepatitis B vaccine). Somea
investment will be needed to achieve self-sufficiency on a reliable basis. If NID strateqy is used,
there could be a shortfall for OPV and for TT, especially in 1994. The country has a huge
projacted need for hepatitis B vaccine, and a study on local production of this vaccine is needed,

ECONOMICS - Financial Performance, Based on data available to the assessment team, the
bacterial vaceines reach a braak-even point at around 70% of capacity, except for DTP, which
reaches the break-aven point at 89% of capacity, These points are close to current national
demand, excapt for TT, for which it is much lower than demand. No data were available on the
viral vaccines. Thers is a large potential private market source of revenue which should ba
explored, parficutarly for imported hepatitis B vaccine. More profitability will help the company
invast to better meet national needs.

Economic Performance. UNICEF prices have been used as a benchmark for comparison of
in-country production costs. Howavar, this may not ba the best comparator. UNICEF does not
pay its commercial manufacturers the full cost of producing vaccines, as these manufacturers are
able to obtain highar prices for pharmaceuticals in their other markets in the“industrialized world.
If these same low vaccine prices are used for a facility which cannot get sufficient profiis from
private markets, the industry will not bacome self-sufficient, Thus, the benefits of having the
production facility in~country will be lost unless the government is willing to pay the slightly
higher prices. Notwithstanding this, available cost data show that Indonesia appears to produce
BCG, TT, DTP and DT reasonably economic in 1992. Hence, from a national point of view,
Indonesia seams to benefit from having these production facilities.
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NATIONAL LICENSING AND QUALITY CONTROL ACTIVITIES

National requirements are contained in the Indonesian Pharmacopeia and are based on the relevant
international requirements. Registration of product is of an acceptable standard, and clinical trial data
are raviewad. Vaccines are subject to lot release, and the National Control Laboratory may test prior to
release. GMP guidelines are to be applied in April 1994, after which time regular inspections of the
manufacturer are axpected.

BioFarma has a GMP Task Force which is guiding staff in the praparation and application of Standard
Operating Procedures. The Quality Control unit at BioFarma is well-organized and performs
appropriate testing, although the mission recommended the use of positive controls in the sterility test
and the test for simian viruses in the cells for polio growth.

INTERNAL FACTORS

MANAGEMENT - The President of BioFarma was recruited in 1988 from the private sector. He
has a clear management philosophy prioritizing upgrading of facifities and expanding activities,
The status of BioFarma as a Parum (Indonesia public enterprisa) is classed as "healthy." This
new managemarnt has improved the salary system. Standardizing cost budgeting might be useful
for accounting purposes.

TECHNOLOGY - The technology in the measles and polio production facilities is state-of-the-
art, and has been appropriately handled at BioFarma, with financial and technical assistance
from JICA. The increased costs involved with running these two high technology projacts have
rasulted in ralatively costly vaccines, but BioFarma had anticipated this and had previously raised
vaccine prices by about 18% a year.

SPECIAL CHARACTERISTICS OF THIS COUNTRY PROGRAMME

Geography of country includes 13,667 islands, of which 931 are inhabited, making logistics of vaccine
delivery complex. it should be noted, however, that immunization of inhabitants in small isolated islands
during NIDs is not epidemiologically important for pofio eradication. The vaccine production facility is
unigue in that it produces all EPl vaccines in a single facility to the level to meet or exceed national
needs with care to attain high quality lovels.

WORK PLANS

PROCUREMENT
Actity
Consider NID strategy mid-94 31-35 billion rupiah govermment

{$15-17 M)

Prepare 5-year plan for on-going minimal govermnment
vaccine neads producer
Consider responsibility for total and 1995 16 billion rupiah ($7.7 M) | government
vaccine costs plus above
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FRODUCTION

CAstivity | Tinting - | oost | Responsible -

BCG
Procura 3 mora sealing machines | As soon as producer

possible
Upgrade facility to meet GMP As soon as producer

possible
ore II
Procure 1 more fermenter for TT As 500N as producer ||

possible

I
Training in Bithoven on diphtheria | end 1884 $50,000 donor
farmenter
measles
Obtain second lyophilizer end 1894 producer I
OPV
Consider Vero cell substrates mid--95 minimal, but may producer
result in ovarall
savings
general
|
Study local production of hepatitis | mid-85 producer
B vaccine
Explora more private sector sales end 1994 minimal producer
|_government

IMPACT

L Little, f any, donor investment is now needed in Indonesia, a country nearly self-sufficient by local
production. However, about $25 million per year in extra costs for procurement of vaccines will be needed.

[ Continued technical collaboration for equipment maintenance and repair is indicated. Technical consultation
on some of the recommendations could be offered if the government and BioFarma desire,

[ ] BioFarma is now poised to be involved in product development and become a producer of new and
improved vaccines to be developad in collaboration with the GV,

52




VACCINE SUPPLY SITUATION, IRAN
DEMOGRAPHICS

Fopulation - 62.4 M

Crude Birth Rate (per 1,000} - 34

infant Mortality Rate (per 1,000} - 37.3

New births — 2 M

Urbanization - 56% and increasing

GNP/capita - $1540 in 1992 (may have dropped)

IMMUNIZATION INFRASTRUCTURE

High political support for immunization, which is provided free tc all. Primary health care services
including immunization are more effectively delivered to rural compared to urban areas. Coverage with
all EPt antigens is >80% except for hepatitis B, 50%. Routine scheduls includes 6 doses of OFV, &
doses of DTP, 2 of measles, and DT instead of TT,

EPIDEMIOLOGIC ASSESSMENT

9% of total deaths of children under 5 are due o vaccine-preventable diseases. Biggest killers are
diarrhea, tatanus, measles, and pertussis.

VACCINE DEMAND (millions of doses)

Vear . -
BCG
OPV
OPV NiDs'
DTP

POTENTIAL SOURCES OF VACCINE

PROGUREMENT - For shortfalls in local production, the Ministry of Health (MCH) buys vaccines
through lran Pharmaceutical Inc, which tenders intemationally. Because of exchange rate fluctuations,
the calculations of amounts are complex. The percentages of vaccines importad in 1992 were BCG
57%, DTP 47%, OPV 28%, measles 81%.

PRODUCTION SHARING - Not applicable

PRODUCTION - Production capacity at the Pastaur Institute is 40 M for BCG. Razi Institute produces
OPV 15 M, DTP 12 M, measlas 2 M, DT 6 M. Thus there is potential o meet national demand for BCG
and DTP.

* Abbreviations: NID = National Immunization Day, GMP = Good Manufacturing Practice
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CURRENT FINANCING OF VACCINES - The MOH pays for all vaccines used in the country.
PRODUCTION

EXTERNAL FACTORS
MARKET EVALUATION - The producers in Iran are not able io meet demand from the
governmant, despite stated capacity sufficient for some vaccines. There iz a large private sector,
20% in Teheran, and 5% overall, who may buy their vaccines from the producar,but generally
get them free from the Health Centars, The projected production capacities are BCG 40 M, OPV
35 M, DTP 12 M, measles 7 M, DT 20 M, or enough to meet all roufine needs axcept for
measles vaccine, and half of the supplamental OPV neeads.

ECONOMICS - Financial Performance. Prices paid for vaccines by the government are very
low and do not meet production costs. Thera is no financial accountability as production costs
are paid by a different ministry that purchases the vaccines. This discourages efficiency in
production. The table below indicatas costs and prices. Buildings and donations have not been
included in the financial cost prices. To improve tha financial performance the country's two
Vaccine Institutes should pay more attention to production planning, capacity utilization, and cost
accountabifity.

Economic Performance. If the unit cost of the vaccines provided in the below table for 1983
are reasonably complete and accurate, the conclusion from the comparison with the UNICEF
prices should be that the local production of vaccines is economically efficient in fran. From the
figures in this table it will also be clear that the government should urgently review the domestic
price setting for the vaccines.

Unit cost 0.109 0.023 0.043 0.025
Unit direct cost | 0.034 0.010 0.020 0.015
Local unit price | 0.024 0.008 0.015 0.012
UNICEF unit 0.192 0.102 0.090 0.038

NATIONAL LICENSING AND QUALITY CONTROL ACTIVITIES

The Food and Drugs Control Labs (FDCL) have the responsibility for testing and releasing both
imported and producad products. For most tests, imported vaccines are sent to the production
laboratories. Licensing is done by the Licensing Committee chaired by the General Director for Drugs
Affairs, and licensed are granted for a four year pariod. Licensing depends on a GMP inspection, but
the inspectors do not have much biological knowladge. There is thus no viable national system for
vaccine quality control,

INTERNAL FACTORS

MANAGEMENT - The fact that production targets are not met strongly suggests that production
management is not effective. There are no production schedules and no accountability for
meeting demand.

TECHNOLOGY - In general the technology is acceptable, except that used for diphtheria toxoid
production which is old.
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SPECIAL CHARACTERISTICS OF THIS COUNTRY PROGRAMME

Despite the high priority given to primary health care, vaccines are not viewed as strategic
commodities, and consequently wastage is high. There are wide variations in wealth, which may

account for the fact that immunization delivery is more affective in the rural areas,

WORK PLANS
PROD

ity

" DTF (Razi Instituie)

Construct separate facility for TT
production

immediate

producer

Buy new filling machine

as S00n as
possibla

producer

" include all tasts recommended by WHO

and-94

producer

OPV and measies

Change to closed production system to
reduce contamination

as goon as
possibla

producer

General for all facilities

Develop training programmes for GMP,
Good Lahoratory Practice, and
Planning

as 500N as
possible

minimal, but
may nead
consultant
costs of up to
$400,000

producers
donor

Institute production planning and
targets

immediate

minimal

producars
MOH

Establish separate units for production,
quality control and quality assurance
with the responsibilities that these
functions imply

end--54

minimal

producers

Develop Standard Operating
Procedures for alf processes

as so0n as
possible

minimal

producers




NATIONAL CONTROL

Appoint 2 Director for a national quality
control system responsible to prapare a
plan of action to ensure control of vaccinas

salary costs,
and
implementa—
fion of plan

Dafine and reinforce GMP

PROCUREMENT
i W

minimal

General
Diractor for
Drugs

Affairs |

Racalculate pricing for vaccines related to
costs caleulations

possibla

vaccine prices
may increase

MCH, Ministry of
Jihad

Institute long range planning for vaccine
needs and sources

IMPACT

immediate
with ongoing
ravision

minirnal

MOH
producers

L] Iran has the potential, with tighter management and some investment, o be self-sufficient in
vaccine production. Better planning and accountability will be needed to assure self-sufficiency.

L The establishment of a National Control Authority for vaccines is essential to assure that the
vageinas producad meet WHO requirements.

. The production institutes have shown the capacity to be innovative in product development and
have transferred technology 1o other countries. Thus, Iran's production facilities have the

potentiat to ba significant resources for future vaccine davelopment activities.
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VACCINE SUPPLY SITUATION - MEXICO
DEMOGRAPHICS
Population - B7 million
Crude Birth Rate {por 1,000) - 28.3
infant Mortality rate (per 1,000) - 40
New births - 251 M
GNP/capita - $3030
IMMUNIZATION INFRASTRUCTURE

Coverage in 1991 70% BCG, 66% DTP, 96% OPV, 78% measles, 42% TT
Polio eliminated herae for over three years

EPIDEMIOLOGIC ASSESSMENT

Good surveiliance systems

VACCINE DEMAND (millions of doses)

Estimated 5 M BCG, 11 M DTP, 30 M OPV, 4 M measles, 7M TT

POTENTIAL SOURCES OF VACCINE

PROCUREMENT - OPV via PAHO

PRODUCTION SHARING

PRODUGCTION - producing all vaccines, but OPV provided via PAHO because of potency problems.
Making OPV from seed, and measles vaccine, Edmonsion-Zagreb strain at the National Institute for
Virology, and bacterial vaccines at the National Institute of Hygiene. 9 M doses DTP produced, with
-capacity of 15 M.

CURRENT FINANCING OF VACCINES - government pays

PRODUCTION

EXTERNAL FACTORS
MARKET EVALUATION - Mission o go there in June 1994

ECONOMICS - not yet done

NATIONAL LICENSING AND QUALITY CONTROL ACTIVITIES

Task Force for Quality Control evaluation assessed whether the National Control Authority was acting
approptiately in cerlifying that vaccine met national requirements, It also noted some differences
between national and WHO requirements, Vaccines have bean evaluated in clinical trials.

INTERNAL EACTORS

To be assessed.




SPECIAL CHARACTERISTICS OF THIS COUNTRY PROGRAMME

Manufacturing all EPIl vaccines, including full OPV production, and controlling them with a complate
national control system,

WORK PLANS
To be assessad
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VACCINE SUPPLY SITUATION, PAKISTAN
DEMOGRAFHICS

Population -— 122 million

Crude Birth Rate (per 1,000) - 40.8

Infart Mortality Rate (per 1,000)- 80

New births - 4.68 million

GNP/capita - $400

% GNP on health — 1.5% on public haalth expenditures, just increased from 0.74%

IMMUNIZATION INFRASTRUCTURE

Coverage rate low, <70%, and even lower in certain places. Many immunization services from
outreach, not fixed sites. Scheduling first of three rounds of NIDs for 1994.

EPIDEMIOLOGIC ASSESSMENT

Large proportion of world's polio cases occur in Pakistan, which is 2 major source of exported cases.
Many other EPI diseases as well, including high numbers of neonatal tetanus cases

millions of dosas)

VACCINE DEMAND

“Year .| 1994..i:f-10057 0 006 f ooy - fyooRs
BCG 2.5 9.8 10.1 10.5 10.8

" OPV 28.5 28.4 30.3 31.4 32.3
OPV NIDs' | 41.6 42.9 44.2 45.4 47.0
DTF 21.4 22.1 225 23.6 24.2

|| TT 30 50 80 24,2 24.9
measles 7.1 7.4 7.6 7.8 a1

POTENTIAL SOURCES OF VACCINE

Source NiH UNICEF reimbursed UNICEF donation WHO Total
OPV 7.9 11.1 44 1.0 24,3 ||
DTP 0 10.0 2.0 0 120 l
BCG 0 16.4 1.0 0 17.4

0

0

PROCUREMENT - Either by donation, by reimbursable procurement through UNICEF, or occasionally
by procurement by local tander, for OPV bulk, BCG, DTP, TT and TT hulk
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PRODUCTION SHARING - At the National Institute of Health (NIH) for OPV, capacity 15 M doses per
year, or for TT, capacity 15 M doses
PRODUCTION - At NiH, for measles, capacity 6 M doses

CURRENT FINANCING OF VACCINES - In 1993, the funding for about 50% of EPI vaccinas was
contributed by the government. For planned NIDs, Pakistan expects donations of 47 M doses, one-
half in bulk vaccine, from CIDA.

PRODUCTION

EXTERNAL FACTORS
MARKET EVALUATION - Pakistan's demand for vaccines is still far above what the NiH can
produce. The rated capacity of 15 M doses per year for OPV production sharing could possibly
be supplemented by filling in larger vials especially for the NIDs, and the NIH is studying this
possibility. It would mean new droppers and vials for the vaccine and a spacial bulk tender. If
production targets can be met, the mission recommended consideration of a new filling line for
OPV production sharing, using state-of-the-art plasiic droppers. Pakistan is self-sufficient in
measles vaccine, and this can be made reliable by acquisition of a new freeze dryer. Present
TT production by repackaging bulk has the potential to meet national demand, but the product is
not yat accaptable, Although there is a large demand for DTP, full production of the bacterial
vaccines is not recommended at this fime. '

ECONOMICS - Financial Performance. As a producer, NIH has done financially fairly well. For
1993-4 product revenues are projected at $9.5 million against an amount of $7.3 million for
product expenses, Privato market opportunities, in particular for non-EPI products, could,
however, be more aggressively explored. Attention is also needed to liquidity, now that EPl has
not paid NIH for any vaccinas used during fiscal year 1993-4.

Economic Performance. NIH appears fo be an economic producer of the thrae EPI vaccines it
currently produces. Cost per dose of OPV through production sharing at the NiIH is $0.145,
mainly due to the price of donated bulk OPV from Connaught, ¥ tenderad at lower price, the
cost per dose would be competitive with UNICEF price or below. The cost per dose of measles
vaccine produced at NiH is $0.159, which is 28% below the UNICEF price. For TT, NIH's cost is
13% below the UNICEF price.

NATIONAL LICENSING AND QUALITY CONTROL ACTIVITIES

Pharmaceuticals in Pakistan are under the control of a Registration Board, chaired by the Director-
General, Health. License applications are reviewed by experts on advisory panals who make decisions
on licensing. There are inspections once per year, a postmarketing surveillance system and testing of
samples. There has not until racently been an extension of this authority to biological products, and
the Exacutive Director NIH has the powaer 1o test vaccines, Recently, a National Control Board for
Biologicals has been constituted and experts in biologicals appointed. What is needed now is a plan
for how licensing and control of vaccines will be implemented.

There is a National Quality Control Laboratory (NQCL) for biologicals, which is part of the NiH. This
laboratory does final product and some in-process testing and releases vaccines. It has done a few
inspections, There has been a racent problem with release of TT made by production sharing. It was
not released from the NQCL, but from the manufacturer, and, on independent testing was found to be
unsuitable in potency and in production consistency.




INTERNAL FACTORS

MANAGEMENT - The mission found that management of production processes was weak at the
NIH, and made a number of recommendations to improve it, most of which have now been
implemented. Production targets have been set, and a system of rewards for meeting targets
implamented. Targets were met by the measles production unit, and parfially met by the OPY
filing unit. Vaccine production has been made a separate cost center. A Quality Assurance
officer has been appointed, and has already begun to perform inspections. The remaining
recommeandations are baing implementad at a slower rate.

TECHNOLOGY - The technology transferred for measles production and OPV filling ten years
ago was state-of-the-art at that time and is stili appropriate now, for the most part. One
problem is that UNICEF and WHO have standardized on a two-drop dose for OPV, while the
NIH product is a six-drop dose. Suggestions have been made to address this for vaccines used
for NIDs. 1t was recommended that a2 new technology filling line be installed once production
iargets were being met. The technology transfer project for TT, fundad by CIDA, is unfortunately
nat being ulilized by the production siaff, who will need extensive assistance to ba abla to
handle it.

SPECIAL CHARACTERISTICS OF THIS COUNTRY PROGRAMME

The Pakistan immunization programme has not been as strong as its neighbors to date, but there is
promise that with reorganization of health structures and mora attention to health in the new
government, this will change. The progress on implementation of the mission's recommendations and
the parsonal interventions by the new Secretary of Health indicate that vaccine self-sufficiency in
Pakistan has an optimistic future.
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WORK PLANS

.| Responsible -

Install and validate additional freeze end-94 $370,000 producer
dryer, plus additional air handling and donor
" storage racks
Recruit new Senior Scientific Officar and-94 salary costs NiH
government
OPV |
Continue exploration of new bulk end-94 depends on NIH, Task Force on
procurement costing Procurement of Bulk
Install and validate new OPYV filling line | end-95 $1.5 mitlion NIH
: donor
Recruit additional staff end-94 salary costs NIH '
government
L II
Revise Standard Operating Procedures | immediate | $20,000 in NIH
for filling and develop filling process consultant costs | donor
undar GMP
Develop challenge potency test in immediate | about $50,000 in | NIH — TT production and |
" collaboration with NOCL ‘ consultant costs | NQICL
donor
When filling process developed, begin | end-84 needs costing NIH
stepwise plan for TT production donors
Genaral
Replace doors, augment water immediate | $110,000 - NIH
systems, fix alarms systems money allocated
but not spent
Davelop a management reporting immadiate | minimal Finance Director
system under Director of Production Diractor of Production
Heads of Production
Units
Institute GMP training and develop immediate | minimal Quality Assurance

written Standard Operating Procedures
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NATIONAL GONTROL

Y EEVERNEE

Aclivilies Cost.. "

Develop a plan for assighing immediate minimal Head, NQCL
responsibility for vaccine licensing and
release to the National Control Board on
Biologicals

Deafine criteria for rejection of lots, immadiate minimal Head, NQCL
quarantine and release procedures

PROCUREMENT

Activities

Iming'
Review short- and long-term immediate NiH, EFl Manager,
demand forecasts for vaccines and Head of Production

communicate with NIH

Continue to explore optimal immediate and | $5 million NIH, Bulk
procurarment systems for bulk and on-going Procurement Task
finished vaccines Force and

Manager, EPI

IMPACT

The changes made in meeting production targets and in developing a National Control Authority in
Pakistan since the missions recommendations were made, despite many changes in the government,
indicate that vaccine production can be successful there, The country has taken steps to pay for much
of the vaccine it uses, and has instituted stronger production managemeant processes at NIH. Once the
Nationai Control Authority takes full responsibility for vaccine qualily, there can be confidence that the
vaccines will be of good quality, and further expansion of production activities may be considered.
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VACCINE SUPPLY SITUATION, PHILIPPINES
DEMOGRAPHICS

Population - 64 million

Crude Birth Rate (per 1,000} - 30.9

Infant Mortality Rate (per 1,000)- 51

New births - 1,975,000 per year
Urbanization - 48% and increasing rapidly
GNP/capita - $740

% GNP on health - 5.8

IMMUNIZATION INFRASTRUCTURE

Coverage > 80% for EPI antigens for more than 5 years. BCG coverage 94%, hepatitis B coverage
50%. 3-year serias of NIDs started in 1998, High political commiiment to EPI

EPIDEMIOLOGIC ASSESSMENT

Cases of polic very few. Leading disease causes of death: bronchitis and other respiratory diseases,
diarrheal diseases, tuberculosis, malaria, measles Hepatitis B carrier rate 12%

VACCINE DEMAND (millions

|| BCG routine 6.33 5.21 5.36 5.51 5.66 5.82 5,99 Il
l' BCG school entry 4.23 3.48 3.58 3.88 3.78 3.89 4.00 |
DTP 12.7 10.4 10.7 11.0 11.4 11.7 12,0
QPV routine 12.7 10.4 10.7 11.0 11.4 11.7 12.0
OPV NID 0-5, 2 26.8 27.5 0.76 0.78 0.80 0.83 0.85
doses
measias routine 5.1 4.2 4.3 4.4 4.5 4.7 4.8
measles NID 119 of 9.9 10.2
popuiation
TT routine 9.9 8.1 8.4 8.6 8.8 9.1 9.3
TT NID WCBA' 2 20.7 21.2
dose

* WCBA = Women of Child-bearing Age




POTENTIAL SOURCES OF VACCINE

PROCUREMENT’
From UNICEF, in millions of doses per year: BCG 4-8, OPV 30.6, DTP 11.4, measlas 12.0, TT
18.8-28.8 o
Hepatitis B vaccine, 2.7-3.8 million doses per year, by government tender
PRODUCTION SHARING
Not applicable, unless DTP production sharing an option in new building
PRODUCTION™ - at Biologicals Production Sarvice (BPS)
TT - 0-7 million doses per yaar, potential to 10 million
BCG - 4 million doses per year, potential to 8 million

CURRENT FINANCING OF VACCINES

For 1994, the Department of Health (DOH) has requested vaccine budget allocation for most of routing
OPV, a portion of supplemental OFV needs, supplemental measles vaccine needs, and all TT. Donor
aid will cover the rest, including OPV from Rotary, and DTP and measles from CIDA, except hepatitis B
vaccine, paid for by the governmaent, and vaccines produced by BPS, also paid for by the government,
One time capitalization of the Vaccine Indepandence initiative (VII) of $3-4 million is still baing sought,
so0 that government financed vaccines can be obtained through VII. In the meantime, it has been
direclly capitalized by UNICEF.

PRODUCTION

EXTERNAL FACTORS
MARKET EVALUATION - Demand will level off at about 10 million doses of BCG per year, a
level at which production ($0.063/dose) is cost-competitive with UNICEF {$0.082/dose). TT
demand will peak at just under 30 million doses per year till 1995, then lavel off between 9-12
million doses per year, Production costs at 10 million doses per year (the maximum capacity at
BPS) are slightly higher than UNICEF price ($0.049 vs $0.041/dose). The government pays BPS
a constant budget not related to demand for or output of vaccines, Export is not an oplion at
present, given that there is no National Control Authority (NCA). Making DTP using excess TT
bulks could be an option provided there were a new facility with greatly increased capacity.

ECONOMICS - Financial Performance. Production of the sole vaccine producer BPS does not
reach capacity due to a number of factors, some tachnical, some administrative, all of which
should be resolvable. Currently, the financial accounting system is designed fo satisfy
govamment auditing rules rathaer than provide management information for running a vaccine
production entity. BPS receives a constant budget which is fixed by a ceiling, nct related to the
actual output of vaccines. The government should enable BPS to carry out financial management
more flexibly.

Economic Performance. Provided BPS increased its capacity in TT and BCG, a CVI mission in
1993 concluded that local production would be more cost-effective than procuring the vaccines
through UNICEF. The current site of BPS has been sold, however, and the developer of the site
has pledged to build a new building for vaccine preduction at BPS on a nearby site. Work on the
plans for this building are in progress. It will be incumbent on the government to assure that the

* Government pays for a portion of these vaccines, see section on Current Financing of Vaccines

** As of 7 March, 1994, production of TT at BPS is siill shut down due to problems with stability of
product, and of BCG shut down due to mold contamination problems
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building is appropriate for vaccine praduction, that it is adequately equipped, and that nacessary
funds for maintenance and repair of equipment are available. Even if a satistactory building sile
and a building shell are provided, the following new equipment at minimum are needed: spare
parts for standby generators, new steam boiler, expanded guinea-pig breading colony with new
housing, new glass stills, new Amicon filtration apparatus, new mixing vessel for TT, four times
more incubator space, screened laminar flow work station, vial washer, filling machine, new
autoclave, parts for ampoule seaker, two new freeze dryers.

NATIONAL. LICENSING AND QUALITY CONTROL ACTIVITIES

Although the Bureau of Food and Drugs (BFAD) should be the responsible entity, it performs no
oversight activitios for vaccines, Building on the system already in place for pharmaceuticals, BFAD
should obtain mare biclogical expertise and define by legisiation its authority in vaccine control, outlining
how licensing decisions will be made, a process for regular inspections, a lot release procedure based
on scrutiny of protocols and testing, and a system for postmarketing surveillance. Without this, the
quality of the vaccines cannot be assured,

There is a Quality Control Division at BPS which does in-process testing. lts activities need to be
supplemented with clinical testing of BCG and controi of lots of BCG diluent. Thare is a need to
raestablish links with the Statens Seruminstitut in Copenhagen, the WHO--coordinated BCG quality
control system, Training of staff in some of the release tests is recommended. There is no Quality
Assurance unit, and GMP is generally not met,

INTERNAL FACTORS

MANAGEMENT - The preduction process neads a technically skilled production manager who
could enlist scientific support to deal with technical problems which arise. Proper process
management could incraase capacity. Staff are experienced and dedicated, but lack sufficient
technical knowlaedge and skills to resolve problems in the production process. A comprehensive
staff training programme is lacking.

TECHNOLOGY - Production at BPS relies almost entirely on local materials and simple
tachnology. There iz almost no piece of equipment, with the excaption of a fermenter which is
not in use, which could not have been found in a production laboratory 50 years ago. It is not
known how the staff would cope with a complete equipment upgrade. Certainly technical
assistance for commissioning and validating new equipment would be neaded.

SPECIAL CHARACTERISTICS OF THIS COUNTRY PROGRAMME

The immunization programmae in the Philippines has been characterized by solid infrastructure and high
achievement, with evidence of strong political commitment to the programme, particularly with the
decision to finance a larga part of their vaccine purchase, including hepatitis B vaccine. That
commitment has beaen lacking up fo now in the vaceine production sphere. Successful vaccine
production will depend on the existence of a strong National Control Authority and an appropriately sited
and aguippad production facitity.
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WORK PLANS
PRODUCTION

P

Plan and construct new
building

cost borme by purchaser
of old property; consultant
and finishing costs remain

immediately

Purchase needed equipment

as building
construction
undarway

up to $5 million

Commission and validate now
equipment

as building
construction
completad

$200,000 in consultant
cosis

Adapt production processes {0
new facility

as building
construction

$200,000 in consultant
cosis

completad

Appoint technical production
manager

immediately salary costs DOH

as soon as technical minirnal DOH
production manager

on-board

Sat up Quality Assurance unit

Conduct staff training in GMP early 1995 and

continuing

NATIONAL CONTRO

Agivity Tining

Aclopt regulations for vaccine immediately minimal

Iicansing

Appoint biological experts to
BFAD

by mid-94 salary costs

Devalop system for lot release minimal

at BFAD

by end-94

Contract for external
laboratory support’

by end-94 about $500 per lot

Tratning of staff in quality
controt testing

by end-95 about $10,000 per
staff external, $20,000
for internal course for

all staff

* Not needed if access to an international laboratory network

87




Develop National Control depends on facilities

Laboratory at BFAD and equipment
nesded

PROGUREMENT

(ciivi -] :Responsible
Capitalize ravolving fund immediately $3-4 million donor
Gontinue to aliocate for annually up to $10 million government
vaccines
IMPACT

. One fime donor investment of $4 million will allow Philippines to plan and finance all vaccines not
produced, saving donors about $10 million per year.

] Minimal investment (about $50,000) could significantly improve national control of vaccines in the
Philippines.

. Significant investment in production (about $6 million) would be required to allow production of
national needs for BCG and 1T, at a savings of about $26,000 per year to the government. It

remains for the government and potential donors to determine whether this investment will be
cost-effectiva.
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VACCINE SUPPLY SITUATION, SOUTH AFRICA
DEMOGRAPHICS

Population - 38.9 million

Crude Birth Rate (per 1,000} - 31.7
Infant Mortality Rate {per 1,000} - 66
New births = 1.3 million

GNP/capita - $2560

% GNP on health - 6.4%

IMMUNIZATION INFRASTRUCTURE
14 autonomous health departments until 1993, Coverage raported to be 85% BCG, 67% DTP, 69%
QOPRV, 63% measles, no TT, but highly variable, with past emphasis on urban and curative services.

Panding elections, health related decisions being made by National Health Forum, a coalition of
representatives from several groups.

EPIDEMIOLOGIC ASSESSMENT

Surveillance improving, last polio outbreak in 1998 treated with mass immunization. Large part' of
population not represented in data

VACCINE DEMAND (millions of dosas)

POTENTIAL SOURCES OF VACCINE

PROCUREMENT - Govemment is buying vaccines, including measles, OPV, DTP, and DTP bulk
components when needed; measles and OPV are obtainad at prices lower than UNICEF prices.
PRODUCTION SHARING - There is some production sharing going on for DTP.

PRODUCTION - Production of BCG at State Vaccine Institute 6.5 M doses (percutaneous); TT, DT, and
DTP vaccines at South African Institute for Medical Research (SAIMR) at 3.5 M (fluid and adsorbed),
3.05 M, and 4.68 M doses respectively; OPV at National Institute for Virology (NIV), 10 M doses, but
none meleased in 1993 pending licensing of new substrata.

CURRENT FINANCING OF VACCINES - Govemnment pays for all vaccines, and in addition imports
other vaccines and provides at cost.

* Two recent polio outbreaks were responded with mass immunization which appears to have brought
transmission to a low level; it is not yet clear that National Immunization Days will be needed.
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