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Report of the Fourth GAVI Board Meeting

Executive summary

Dr Gro Harlem Brundtland, Director-General of the World Health Organization and Chair
of the GAVI Board, called the meeting to order. Dr Els Borst-Eilers, Deputy Prime Minister
and Minister of Health, Welfare and Sport for the Netherlands, welcomed the Board to
Noordwijk.

Agenda item 1. Status report of the Global Fund: projection of expenditures

Mr Jacques-Frangois Martin, President of the Global Fund for Children’s Vaccines, pre-
sented three financial scenarios representing low, intermediate and high projections for in-
come and expenditures over the next five years (Annex 1).

The Board:

1.1  Noted that current Global Fund resources are sufficient to address the basic GAVI
objectives but that more resources are needed for GAVI to meet all its goals.

1.2 Endorsed a conservative policy on expenditures so that financial commitments to
countries will be consistent with available Global Fund resources.

1.3 Welcomed the announcement, made at the meeting by Dr Borst-Eilers, that the
Government of the Netherlands will commit 250 million guilders (approximately
US$ 100 million) to GAVI and the Global Fund over the next five years.

1.4  Recognized that the projections on expenditures do not take into consideration
supply shortfalls among combination vaccines and that these shortfalls demon-
strate GAVI’s effect in generating demand for the vaccines and the need for long-
term planning.

1.5 Requested that Mr Martin, in collaboration with the Working Group, further
develop the three scenarios he described, providing specific recommendations on
potential levels of support from the Global Fund and reporting back to the Board
at its June 2001 meeting.
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Agenda item 2. Country review process and recommendations for approval of
second-round countries

Dr Viroj Tangcharoensathien, Chair of the Independent Review Committee, and Commit-
tee members Dr Maria Otelia Costales and Dr Abdallah Bchir, presented the outcome of the
second review of country proposals to GAVI and the Global Fund. The report included
country-by-country recommendations, overall policy considerations and suggestions for
improving the process in future rounds (Annex 2).

The Board:

2.1  Commended the work of the Review Committee and its comprehensive and
thoughtful responses to the country proposals.

2.2 Approved the recommendations of the Review Committee in regard to specific
country proposals.

2.3 Approved the recommendation of the Review Committee that countries with less
than 50% DTP3 coverage be eligible for Global Fund support to cover the provi-
sion of yellow fever vaccine to infants on a case-by-case basis.

2.4  Recognized the Review Committee’s concern that high measles incidence, morbid-
ity and mortality poses a serious challenge to the immunization programmes in
many eligible countries (Annex 5).

2.5  Confirmed the need to maintain clearly-defined coverage eligibility criteria by
which to assess country proposals and awards — for example, countries must have a
minimum of 50% DTP3 coverage to qualify for support from the new and under-
used vaccine sub-account (except for yellow fever vaccine, as noted in para. 2.3
above).

2.6  Agreed to UNICEF’s recommendation that the GAVI/Global Fund proposal form
be revised to include banking details for the transfer of funds from the Global Fund
Trust Account at UNICEF.

2.7  Endorsed the concept that support to immunization services in eligible countries
(with <80% DTP3 coverage) would not end when countries reach 80%, but would
continue for five years, as long as their coverage increases.

2.8  Recognized the need to identify ways for the Global Fund to support low-income
countries, such as Cuba, with relatively strong health and immunization systems, in
order to meet the GAVI milestone of 80% coverage in all districts in 80% of
countries.

2.9 Requested UNICEF and WHO to develop a draft GAVI strategy relating to coun-
tries in complex states of emergency (the draft to be submitted to the GAVI Board
for consideration by 1 March 2001).

2.10 Requested the Task Force on Country Coordination to develop a draft GAVI
strategy on capacity-building in countries (the draft to be submitted to the GAVI
Board for consideration by 1 March 2001).
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Agenda item 3. Task Force on Research and Development: terms of reference
and composition

Dr Peter Wilson, consultant to the Task Force on Research and Development (R&D),
presented a summary of the composition, objectives, strategies and goals of the task force.

The Board:

3.1

3.2

3.3

3.4

Approved the composition of the R&D Task Force which assures a range of exper-
tise in vaccinology and immunology, provided that the recommendation in
para. 3.4 below is addressed. The task force comprises:

. three co-chairs — from WHO, industry and academia, and
. five members from different geographical regions.

Endorsed the advisory role that the task force will play in the process of identifying
and supporting the GAVI research and development agenda. The task force will:

. identify highest priority research gaps and make recommendations to the GAVI
Board;

. provide technical support to implementing partners in:

- identifying key barriers and strategies to address research and development
gaps;

- evaluating alternative project structures; and

- setting up a research and development agenda and timetable;

. monitor adherence to an agreed-upon agenda and timetable.

Approved the recommendation of the task force that GAVI should focus initially
on three vaccine products: pneumococcal, rotavirus and meningococcal A (or A/C).
These products, described in the presentation (Annex 3), were picked from a larger
list because they satisfied all or most of the following criteria:

. there is either no currently-registered vaccine, or the existing vaccine has
drawbacks that severely limit its utility;

. the vaccine has a high potential impact; and could significantly reduce morbid-
ity and mortality in children and/or adults;

. a high probability of success in short/medium term use of the vaccine;

. the vaccine has a potential for improving immunization systems;

. the vaccine fills a strategic gap, i.e., no other effort is currently focusing on it;
. there is a lack of other, non-vaccine solutions (preventative or curative).

Endorsed the proposal outlined in the presentation that the task force, in consulta-
tion with the GAVI Working Group and others in the research community, would
seek to identify up to three promising fields of research on new technologies and
systems for improving immunization services. Similar criteria as those used for
vaccine product selection would be used to identify the under-addressed research
fields, which may include:
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3.5

3.6

. proven strategies for reaching the hard-to-reach, including the application of
lessons learned from polio eradication;

. improved information technology (IT) infrastructures for better management
of immunization services;

. development of new technologies — including ‘low-tech’ devices — for increasing
immunization and injection safety, reducing the need for a cold chain, and/or
other tools that could improve efficiency.

Recognized that the current composition of the task force does not include experts
in the area of applied and operational research, and encouraged the task force to
add two to four appropriately qualified individuals to support this research area.

Requested the task force to provide the Board with its recommendations on
candidate projects to support immunization services, at the latest by the Board’s
next meeting in June 2001.

Agenda item 4. Improved immunization systems, products and technologies:
GAVI project development agendas

Dr Mark Kane, the Gates Children’s Vaccine Program at PATH, presented a proposal from
the Working Group to use the current GAVI structure to develop a team approach to ad-
dressing the GAVI research priorities.

The Board:

4.1

4.2

4.3

Approved the basic principles outlined in the paper, confirming that current efforts
to help countries introduce new and under-used vaccines and increase basic
immunization coverage should remain GAVI’s top priorities, and that human
resources should not be shifted away to satisfy new research agendas.

Endorsed the priority project areas as identified:
. three vaccine-related projects:

- to assure the availability, affordability and use of pneumococcal conjugate
vaccines for the developing world within seven years; Dr Borst-Eilers pointed
out the possible need to develop simpler and less expensive vaccines than the
candidate vaccines currently under development;

- to assure the development, availability and use of a safe, effective and afford-
able rotavirus vaccine for the developing world within seven years;

- to assure the development, availability and use of an affordable meningococ-
cal A or A/C conjugate vaccine for the “meningococcal belt” in Africa within
five years;

. up to three non vaccine-related projects, such as research to improve immuniza-
tion systems and technologies (specific project recommendations to be provided
by the R&D Task Force).

Urged the Working Group to work with the appropriate task forces and consult
with those in the public and private sectors already engaged in the three vaccine-
related project areas to identify:
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4.5

4.6

4.7

. the gaps that need to be addressed to move products from their current pre-
licensed state to being fully developed, manufactured and delivered to children
in developing countries;

. the lead partners that will be responsible for developing project proposals.

Endorsed the proposed steps the task forces need to take immediately in order to
contribute their expertise to vaccine-related project development agendas.

Requested the Working Group and the task force(s) concerned to jointly report
back to the Board regarding the development of project organization and financ-
ing, before the next Board meeting (June 2001).

Accepted the responsibility of reviewing the refined project agendas approving fully
developed proposals for implementation.

Recommended that the Global Fund use the third sub-account to address the
specific bottlenecks constraining the rapid development and availability of priority
products or technologies. If approved by the Fund Board, the Working Group
would work closely with the Executive Committee of the Fund to develop the
criteria for drawing on the third sub-account.

Agenda item 5. Collaboration with specific disease programmes

Dr Bruce Aylward, WHO, presented the current status of the Polio Eradication Initiative,
outlining the status of polio eradication since ‘acceleration’, challenges to the 2001-2005
Strategic Plan, lessons that might be applicable to GAVI, and GAVI/polio synergies.
Mr Michel Zaffran, WHO, presented the new draft strategy on reducing measles mortality,
prepared jointly by WHO, UNICEF and the US Centers for Disease Control and Prevention.

The Board:

5.1

5.2

Reaffirmed its previously stated objective that “it is of high priority for GAVI that
the mortality from measles (presently 900 000 children’s deaths per year) is brought
down by reaching every child with measles vaccine.”

Requested the Working Group to consult with partners and develop a combined
paper outlining the strategies for integrating GAVI objectives into the polio eradi-
cation and measles initiatives (including cost-benefit analyses of the different
strategies). The paper, to be presented for discussion at the Board’s June 2001
meeting, should:

. propose a framework and time-line for the transition of human resources,
surveillance capacity and physical infrastructure of the polio eradication initia-
tive to support the broader GAVI agenda;

. consider the possibility of adopting joint milestones for GAVI, polio and
measles;

. consider the use of polio performance indicators for countries receiving support
from the Global Fund;

. explore new opportunities for integration of vitamin A supplementation and
other practical health interventions into routine immunization activities.
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Agenda item 6. GAVI Secretariat: progress, plans, income, expenditures and
budget for 2001-2002

Dr Tore Godal, GAVI Executive Secretary, presented a summary of the Secretariat’s income
and expenditures to date, and a proposed budget for 2001-2002.

The Board:

6.1  Urged its partners to make their contributions to the Secretariat in a timely man-
ner.

6.2  Approved the proposed budget, in principle, but questioned whether estimated
expenditures actually represented projected needs, or were a reflection of projected
income.

6.3 Recommended that, because of its increasing workload, the Secretariat change its

currently vacant post for an administrative staff member from half-time to full-
time, regularize the contracts of its short-term staff, and consider adding a limited
number of additional staff as needs arise.

“In-camera’” session

During the members-only 'in-camera’ session, the Board:

M

)

Noted that the procedures on the turnover of Board members, as outlined in the

GAVI Guiding Principles document, are ambiguous. The Board emphasized that

selection of new members is a consultative process based on nominations coming
from the constituencies.

Urged the Executive Secretary to consider extending his contract with the GAVI
Secretariat beyond its current ending date of 30 June 2001. Considering that the
GAVI Board Chair will change as of 1 July 2001, Dr Brundtland and Ms Carol
Bellamy — the respective current and future Board Chairs — will confer on the
details and time-frame of the contract extension.
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Annex 1

Status report of the Global Fund:
Projections of expenditures

Jacques-Francois Martin
President of the Global Fund for Children’s Vaccines

Presentation on agenda item 1

This annex comprises a slide presentation, prepared and presented by Mr Jacques-Francois
Martin, President of the Global Fund for Children’s Vaccines, on low, intermediate and high
projections for income and expenditures projections over the next five years.

Global Fund for Children’s Vaccines
Meeting of the Board

November 19, 2000
Noordwijk - The Netherlands

lor Creldren’s Wadomne

Base of calculations

© They are on line with GAVI targets.

® Base 1999 for DPT3 coverage is the WHO/UNICEF consensus
on a country-per-country basis.

© A linear projection has been considered for the improvement of
DPT3 coverage towards the GAVI targets. The progress is
however quicker when the baseline is lower.

O The share value is US$ 20.

© Prices of vaccines are kept constant over the five years at
current levels.

® The Fund is paying for all new vaccines used.
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lor Treldrén’s Waoones

Projected revenues (1)
(as of 1 November 2000)

USs$
« Bill & Melinda Gates Foundation 750 million
« United States of America 50 million
= Norway 125 million
» United Kingdom 5 million
Total 930 million

lor Truldréns Wasooney

Projected revenues (2)
(if all contributions are consistent)

US$
« Bill & Melinda Gates Foundation 750 million
« United States of America 250 million
= Norway 125 million
» United Kingdom 25 million
Total 1150 million

10
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lor Creldren’s Wadomne

Revenues 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | TOTAL
uss$
If contributions are
not recurrent:
* Gates 325 | 150 | 150 | 125 -- -- 750
« USA -- 50 - -- -- -- 50
. Norway - 25 25 25 25 25 125
e UK -- 5 -- -- -- -- 5
TOTAL 325 | 230 | 175 | 150 25 25 930
Recurrent
contributions
* Gates 325 | 150 | 150 | 125 -- -- 750
*« USA -- 50 50 50 | 50 50 250
. Norway - 25 25 25 25 25 125
. UK - 5 5 5 5 5 25
TOTAL 325 | 230 | 230 | 205 | 80 80 1.150
lor Craldren's Weaddmnes
Minimum (US$)
(1)
Infrastructure 189 million
Vaccines 504 million
TOTAL 693 million

(1) Current eligibility.

11
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lor Truldrén’s Vasoomnes

Minimum

case 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | TOTAL
Expenditures

* Infrastructure 4 40 56 43 30 20 193
* Vaccines 28 66 91 105 114 127 531

TOTAL 32 106 147 148 144 147 724
Resources

* Minimum 325 | 230 | 175 | 150 | 25 25 930
Difference +293 +124 | +28 | +2 | -119 | -122 | +206
* Accumulated 417 +445 | +447 | +328 | +206

lai Teldren's Vaionet
Minimum case

350 \DExpenditures [ Resources M Difference
300 | |
250 —
200
150 — — — ___
100

50

0

50 -
=100
=150

12
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lor Creldren’s Wadomne

Minimum * | Intermediate 2
(US$) (US3$)
Infrastructure 189 million 257 million
Vaccines 504 million 504 million
TOTAL 693 million 761 million

1 Current eligibility.
2 Current eligilibily, plus China, India, Indonesia for infrastructure only.

lor Creldren’s Wadomne

Intermediate
case

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | TOTAL
Expenditures
* Infrastructure 4 54 70 57 43 33 261
* Vaccines 28 66 91 105 | 114 | 127 531
TOTAL 32 120 | 161 | 162 | 157 | 160 792
Resources
* Minimum 325 | 230 | 175 | 150 25 25 930
Difference 293 110 14 -12 | -132 | -135

+138

* Accumulated 403 | +417 | +405 | +273 | +138

13
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lor Taldren's Vaooney

Intermediate case

400 } [ Expenditures M Resources [ Difference }7
300
200
100 -
0 T T 1
2000 2001 2002 2003 2004 2005
-100 || ||
-200
e Clubihrans Viaoomes
Minimum (1) | Intermediate (2) | Maximum (3)
(US9) (US9) (US9)
Infrastructure 189 million 257 million 257 million
Vaccines 504 million 504 million 1241 million
TOTAL 693 million 761 million 1498 million

(1) Current eligibility.

(2) Current eligibility, plus China, India, Indonesia for infrastructure only.

(3) Current eligibility, plus China, India, Indonesia for infrastructure and products.

14
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for Chakdren's Maoones

Maximum case (in US$)

Expenditures 1.498 1.498
Resources 930 (1) 1.150 (2)
Gap 568 348
(1) If contributions are not recurrent.
(2) If current contributions are recurrent.
Boe Clubdear's Vaoomes
Maximum
Minimum Intermediate Maximum | exposure
@ 2 3 “4)
Infrastructure 189 million 257 million 257 million | 632 million
Vaccines 504 million 504 million 1241 1538 million
million
TOTAL (US$) 693 million| 761 million 1498 2170
million million

(1) Current eligilibity.

(2) Current eligibility plus China, India, Indonesia for infrastructure only.
(3) Current eligibility plus China, India, Indonesia for infrastrucutre and products.

(4) If all countries reach 100 % coverage.

15
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lor Truldréns Wasooney

Remarks

O Itis extremely difficult to predict how quickly the
71 poorest countries will be able to increase their coverage in a
sustainable manner.

® There is no consideration of any catch-up activity (yellow fever,
conjugate Meningococcus A or even measles)

© The limit of US$ 1000 GNP per capita has something arbitrary.

® The share value at US$ 20 can be questioned in remote and/or
low density areas.

lor Treldrén’s Waoomes

Third sub-account

Innovative products, technologies and processes

Minimum per year US$ 20 million

Maximum per year US$ 50 million

16
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Boe Clubdear's Vaoomes

Minimum case with the third sub-account at
US$ 20 million per year

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | TOTAL

(US$)
Expenditures
* Infrastructure 4 40 56 43 30 20 189
* Vaccines 28 66 91 105 114 127 531
* Sub-account 3 20 20 20 20 20 100

TOTAL (US$) 32 126 | 167 | 168 | 164 | 167 824

Resources
* Minimum 325 | 230 | 175 | 150 25 25 930
Difference 293 104 | +8 -18 | -139 | -142 | +106

* Accumulated

+397 | +405 | +387 | +248 | 106

lor Culdren’s Waoones

3rd sub-account at US$ 20 million

400 - W Expenditures @ Resources O Difference L

300 -

200 ]

100

2000 2001 2002 2003 2004 2005

-100

-200

17
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lor Truldrén’s Vasoomnes

Intermediate case: recurrent revenues
plus 3rd sub-account at 50 million US$ per year

2000 | 2001 | 2002 [ 2003 | 2004 | 2005 | TOTAL

(US$)
Expenditures
* Infrastructure 4 54 70 57 43 33 261
* Vaccines 28 66 91 105 114 127 531
* 3rd sub-account -- 50 50 50 50 50 250

TOTAL (US$) 32 170 211 212 207 210 | 1.042

Resources
* Recurrent 325 | 230 | 230 | 205 | 80 80 | 1.150
Difference 293 60 19 -7 -127 -130
08
* Accumulated 353 372 365 238 108 !
lar Creldrens Vaiones
Sub-account at 50 million US$
400 [J Expenditures M Resources M Difference | |
300
200 ™ ™
100 -
0 i
2000 2001 2002 2003 20 20
-100
-200

18
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lor Creldren’s Wadomes

Conjugated meningococcus A

Hypothesis
African meningitis belt
* 80 % coverage
* infants
» 3doses 33 million doses
» 15 % wastage
* 2 US$ per dose US$ 66 million
If catch-up 150 million doses
e 1-29years of age
» 80 % coverage 145 million doses
* 10 % wastage
* 1 dose US$ 290 million

Source WHO - L. Jodar

lor Creldren’s Wadomes

Hib
Countries in Asia and
the former USSR US$ 84 million per year
China, India, Indonesia US$ 240 million per year

19




Annex 1: Projections of expenditures

lor Creldren’s Maoomes

Yellow fever

Routine immunization US$ 7 million per year

Catch-up US$ 33 million

Source WHO - M. Zaffran

lor Truldrén’s Vasoomnes

Additional options

Class One Per year Catch-up
Conjugated meningococcal A 66 290
Hib (Asia) 84 p-m
Yellow fever 7 33
TOTAL 157 323

20
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lor Creldren’s Weddmes

Minimum Intermediate Maximum
case case
Expenditures
* Infrastructure
* Vaccines 189 261 257
* 3" sub-acc. 531 531 1.241
100 250 250
TOTAL —_— —_— e
824 1.042 1.748
Resources 930 1150 1150
Difference + 106 +108 -598
Additional options
Per year Catch-up
Conjugated Meningococcal A 66 290
Hib (Asia) 84 p.m.
Yellow fever 7 33
TOTAL (US$) 157 323

lor Creldren’s Wadomne

Conjugated pneumococcal vaccine

Hypothesis

« Birth cohort

* 80 % coverage

* 3 doses

* 10 % wastage
» US$ 10 per dose

Annual costs

46 million

US$ 1214 million

21
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Annex 2

Country review process
and recommendations

This document was provided as a basis for the Board to formulate its second request to the
Global Fund. It comprises a three-part report:

. asummary of the Review Committee’s recommendations,
. estimates of the resulting financial commitments, and
. asummary of the recommendations and responses to each country’s proposal.

The list of members of the Independent Review Committee is included as an appendix to
this annex.

23



Annex 2: Review Committee recommendations

Report of the Independent Review Committee,
second-round of country proposals

1.  Summary report

The second round of reviews of country proposals requesting support from GAVI and the
Global Fund took place in Geneva from 2-10 November 2000.

A total of 19 countries submitted new proposals in this round but, as two proposals were
incomplete, 17 proposals were reviewed. In addition, three countries that received condi-
tional approval for introduction of new and under-used vaccines in the first round — Bhutan,
Cote d’Ivoire, and Pakistan — submitted the requested information in time for it to be incor-
porated into this second round. Recommendations on these proposals are also included in
this report.

The Review Committee consists of nine people (see Appendix to Annex 2 below). One mem-
ber, Dr Nafo-Traore, the Health Minister of Mali, was unable to participate in this round
due to official duties.

The review took eight full working days, as compared to five days in the previous round.
This, as well as the addition of two reviewers, made it possible for each proposal to be
assessed by three reviewers. The presentations and recommendations were then discussed
with the full group. All recommendations reflect the consensus of the group.

For this round, more time was scheduled between the receipt of proposals and the begin-
ning of the review. This enabled staff at WHO and the GAVI Secretariat to have a prelimi-
nary look at the data and to check for consistency. In addition, comments on the country
proposals from WHO, UNICEF and the Gates Children’s Vaccine Program (CVP) were re-
ceived and shared with the Committee. This step, as well as the revisions to the proposal
forms based on the experience of the first round, resulted in more complete and thorough
information and facilitated a better review process.

There were five possible outcomes for each proposal. As with the first round, the reviewers
split their decisions between the two sub-accounts (immunization services; new and under-
used vaccines). This round elicited two decision categories that had not emerged during the
first round: outright approval, and not eligible/not approved. There are now five categories:

1)  Approval.
2)  Approval with clarifications.

3)  Conditional approval; final approval to be given only when the proposal can
satisfactorily meet conditions. Applications with conditional approval will be
assessed again by the Review Committee and subsequently forwarded to the Board
for approval.

4)  Re-submission; this implies a new proposal and subsequent review process.

5)  Not eligible/not accepted.
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1.1 Recommendations on country proposals

Decisions on each application were taken by consensus among the reviewers. Table 1 sum-
marizes the Review Committee's recommendation to the Boards of GAVI and the Global
Fund.

Table 1: Summary recommendations

Country Sub-account for Sub-account for
immunization services new and under-used vaccines

Second-round proposals

Albania - Conditional approval

Armenia Approved with clarifications hepB: conditional approval
Hib: re-submission

Azerbaijan Approval with clarifications Approval with clarifications

Burkina Faso Conditional approval Not eligible

Cuba - Not accepted

Gambia - Re-submission

Haiti Approval with clarifications Re-submission

Honduras Not eligible -

Lesotho Re-submission Re-submission

Liberia Approval with clarifications

Rwanda - Approval with clarifications

Sao Tomé Approval Re-submission

Sierra Leone Conditional approval Not eligible

Uganda Approval Approval

Uzbekistan Re-submission Re-submission

Viet Nam - Conditional approval

Zambia Conditional approval Re-submission

Conditional approvals from first round

Bhutan - Approval with clarifications
Cte d'lvoire - Approval
Pakistan - Approval
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1.2 Recommendations on policy issues

During the course of the deliberations, the Review Committee took note of several policy
and technical issues. Suggestions to GAVI on how to address these issues included the fol-
lowing:

(a) Supportto countries in complex emergency situations

Background: A substantial proportion of children live in countries in conflict, post-conflict
or in otherwise complex emergency situations. The context for each of these countries var-
ies greatly and it is generally difficult for them to meet the current eligibility criteria for the
new and under-used vaccines sub-account. There are also technical problems related to the
measurement of DTP3 coverage, especially in countries with significant displaced or mobile
populations.

As the Global Fund is structured to provide time-limited support to countries that demon-
strate fundamental capacity for provision of immunization and health services, it would
not be appropriate to revise eligibility criteria.

Recommendation: Each country in conflict has its own specific needs and issues. The Re-
view Committee therefore urges GAVI to develop a strategic approach for these countries,
bearing in mind that partners at the country level, including non-governmental organiza-
tions (NGOs) and bilateral agencies, must take a lead in assisting the countries.

(b)  Yellow fever vaccine

Background: Yellow fever has long been recommended for routine immunization in high-
risk countries. However, little progress has been made due to lack of funds; many of the
most high-risk countries have the weakest health infrastructure. Yellow fever epidemics are
therefore frequent in high-risk countries, leading to outbreak-control measures, emergency
campaigns and mop-up operations.

Recommendation: The Review Committee recommends that GAVI consider, on a country-
by-country basis, lowering the minimum DTP3 coverage eligibility criteria. In addition, the
committee was concerned that the recently published GAVI vaccine product catalogue does
not include yellow fever vaccine and recommends that the catalogue be revised as soon as
possible to include this under-used vaccine.

(¢) Countries producing sub-standard EPI vaccines

Background: Some countries produce their own EPI vaccines that do not meet the WHO
standards for safety, quality and efficacy.

Recommendation: The Review Committee urges GAVI to enforce the WHO/UNICEF policy
on safety of vaccines so that by 2003, all vaccine-producing countries that receive support
from GAVI/the Global Fund, must also produce EPI vaccines that meet WHO standards
and certification of vaccine production.

(d) Sustainability of financing

Background: GAVI has adopted the policy that the Global Fund should not replace existing
funding for vaccine and immunization. However, many countries find long-term planning
difficult, with donors’ decisions on funding often varying from year to year.

Recommendation: The Review Committee recommends that the GAVI Board urge part-
ners at global and country level to develop multi-year financial commitments. In addition,
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national inter-agency coordinating committees (ICCs) should be requested to monitor an-
nual trends of financial contributions by the partners at country level.

1.3. Other recommendations

In addition to the above policy issues, the Review Committee has some general recommen-
dations to improve the overall quality of future country proposals. While the revised forms
resulted in better proposals, many countries submitted applications with arithmetical er-
rors and internal inconsistencies. In addition, some countries requested vaccine presenta-
tions that do not currently exist, or for which they are not eligible.

(@) Information dissemination

GAVI partners need to improve the systems for dissemination of basic information to coun-
tries and to the consultants who are sent to work with countries. Specifically, information
aboutavailable vaccines, eligibility requirements for these vaccines,and immunization sched-
ules needs to be better disseminated.

(b)  Sample proposals

One basic strategy for improving future proposals would be to distribute, with the approval
of the countries in question, samples of good components of their proposals. The Review
Committee found excellent examples among the proposals submitted — for example, a re-
source mobilization plan from Uganda, a plan for the introduction of hepatitis B from
Azerbaijan, a safe-injection plan from Viet Nam, and a multi-year plan from Honduras.

(¢)  Immunization safety

The importance of immunization safety was discussed at length. Countries should be re-
quested to develop a national policy on injection safety including vaccine quality issues, if
they don’t already have one. Built-in systematic reporting of international vaccine arrival
and problems related to accidental freezing of vaccines are other issues that require atten-
tion.

1.4 Recommendations on application forms and guidelines

The review of technical issues led to the following suggestions for further improvement of
the application form and guidelines, if possible without increasing their total length:

. Provide a statement on the recommended proposal development process
including the nature of ICC participation;

. Insert space for countries to include a summary of the key indicators the ICC
will monitor;

. Include a separate table to calculate wastage rate and provide the formula to
calculate the wastage factor from the wastage rate;

. Insert, in all appropriate locations, the statement that requested coverage figures
applies to “children before the age of 12 months”;

. Provide a formula to calculate the drop-out rate;

. Introduce a section in the form, to correspond to section in the guidelines on
capacity-building;
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. Provide a formula for calculating syringe needs;

. Indicate more clearly that catch-up immunization and campaigns are not
supported;

. Be more explicit regarding the provision of auto-disable syringes for reconstitu-
tion of lyophilized vaccines.

2. Estimates of financial commitments of second round recommendations

Table 2: Countries recommended for approval — US$
(this implies immediate financial commitment)

Sub-account for Sub-account for

immunization services new and under-used vaccines
Countries November 2000: | October 2001: For 2001 For 2002

firstinstalment! | 2nd instalment | (procurementin | (procurementin

first quarter 2001) | 2nd quarter 2001)

1. SaoTomé 5000 5000 - -
2. Uganda 455000 455000 4155000
Conditional approvals from first round
3.Cote d'lvoire 702 000 1732000
4. Pakistan 223000 4363000
Sub-total (US$) 460 000 460 000 925000 10 250 000
Grand total (US$) 12 095 000

Table 3: Countries that received a recommendation for approval with clarification — US$
(this implies future financial commitment; to be verified in the clarification process)

Sub-account for Sub-account for

immunization services new and under-used vaccines
Countries November 2000: | October 2001: For 2001 For 2002

firstinstalment! | 2nd instalment | (procurementin | (procurementin

firstquarter 2001) | 2nd quarter 2001)

1. Armenia 76 000 76 000 - -
2. Azerbaijan 16 000 16 000 80 000 228000
3. Haiti 272000 272000 - -
4.Liberia 306 000 306 000 - -
5.Rwanda - - 4373000
Conditional approval from first round
6.Bhutan’ - - - -
Sub-total (US$) 670 000 670000 80 000 4373000
Grand total (US$) 6021000

1 The calculation of funds for investment is based on targets for the period ending December 2001; divided into two
equal instalments for December 2000 and October 2001.
2 Bhutan has requested support for the year 2003.
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3. Summary of detailed recommendations by the Independent Review
Committee for each of the country proposals

Recommendation on:

Albania

Conditional approval:

Not eligible:

Vaccines: Conditional approval for hepB and Hib vaccine
provided that Albania can:

. provide a financial plan for the whole EPI (to ensure
that donors do not withdraw from the current
funding, GAVI will not replace current funding for
hepB vaccine);

. delay the plan to introduce Hib vaccine until early
2002 (when a DTP-Hib combination is likely to be
available);

. check cold-chain capacity requirements and protec-
tion from freezing.

GAVI will not fund MR and MMR.

Recommendation on;

Armenia

Approval with clarifications:

Conditional approval:

Immunization services: For Armeniato be eligible for this
sub-account, the reviewers will accept a figure of 63.4%
and recommend that the GAVI Board approves the pro-
posal, provided Armenia can provide clarification on:

. the baseline coverage for children under 12 months
of age;

. the 2001 target of children under 12 months of age
(not the whole birth cohorts);

. the target for subsequent years (2002-05)
— for the calculation of awards.

Vaccines: Conditional approval for hepB vaccine provided
that Armenia can:

. provide a five-year financial plan for the whole EPI
(to ensure that donors do not withdraw from the
current funding, GAVI will not replace current
funding for hepB vaccine);

. recalculate targets of hepB vaccine to be consistent
with children immunized by DTP;

. present justifications on the request for single-dose
hepB vaccine and its implications on cold-chain
capacity;

. provide a plan to introduce and integrate new
vaccine into routine EPI operations, including
training requirements, logistics, cold-chain capacity
and requirements, especially when single-dose hepB
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Armenia (continued)

is envisaged; experience could be based on operations
since November 1999.

GAVI also requests Armenia to provide:

. more information on current hepB vaccine coverage
and wastage rates;

. estimates on the number of births and infant deaths
in 2000-2005.

Re-submission: Vaccines: the Review Committee recommends that the
proposal for Hib vaccine be resubmitted once there is
ample evidence of the disease burden of Haemophilus
influenzae pneumonia and/or meningitis and taking into
account that:

. for a prompt submission of applications, the survey
planned for 2003 should be carried out earlier;

. anintroduction plan for Hib vaccination is crucial.

Not eligible: GAVI will not fund MMR.
Recommendation on: Azerbaijan
Approval: Immunization services and vaccines: Approved, with

clarification required on:

. how to increase target of DTP3 from 74% to beyond
80%;

. how to maintain the cold chain, especially on the
peripheral level;

. when the cold chain assessment in relation to arrival
of vaccine will be done; and

. who will finance the cold chain.

Recommendation on: Burkina Faso

Conditional approval: Immunization services: Conditional approval when the
country can:

. provide information on immunization safety plan
and sharps waste-disposal;

. provide details of financial sustainability and a
resource mobilization plan;

. estimate figures on surviving children;
. set up a realistic target of children to be immunized.

Not eligible: Vaccines: Burkina Faso is not eligible as DTP3 coverage
does not achieve 50%. The country may resubmit when
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Burkina Faso (continued)

DTP3 reaches 50%, in which case plans on safety of injec-
tions, sharps waste-management and the introduction of
new vaccines should be strengthened.

Recommendation on;

Cuba

Not eligible:

Vaccines: Cuba is self-reliant in the area of vaccination
with funding from the national government and Mexican
Rotary. It is against GAVI's general principles to replace
existing funding so the proposal is not accepted, despite
the fact that Cuba is eligible. The performance of Cuba’s
health systems is very good, ranking 37 in the World Health
Report 2000.

Recommendation on:

Gambia

Re-submission;

Vaccines: The Committee suggests re-submission, taking
into account the following suggestions to:

. use a new application form which includes a multi-
year plan, a safety of injections plan, immunization
assessments, immunization policy, plans for the
introduction of new vaccines, assessments of hepB,
Hib and yellow fever vaccinations;

. strengthen the ICC membership and its functions;

. draw up plans on resource mobilization and
sustainability;

. note the current funding by two major donors (hepB
funded by Italian Aid and Hib by Pasteur Merieux).
GAVI will not replace existing funding sources.

Recommendation on:

Haiti

Approval with clarifications:

Re-submission;

Immunization services: Approved, with clarifications re-
quired on:

. Vvaccine safety;

. reduction in vaccine wastage rates;

. arealistic target of increase coverage;
. recalculation of vaccine needs;

. strengthening of the ICC functions;

. analysis of cold-chain capacity and safe storage of
vaccines.

Vaccines: The Committee recommends resubmission in

six or more months with a revised time-frame for intro-

ducing new vaccines. The immunization system is still frag-
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Haiti (continued)

ile and needs a careful plan for this. In revising the pro-
posal, it should be noted that:

« GAVI hepB vaccine is not provided for health care
workers and medical students; yellow fever vaccine is
not provided for travellers;

« GAVI will not provide measles vaccineg;
. pentavalent liquid 10-dose vials do not exist;

. the second choice, monovalent Hib and hepB, could
over-stretch a fragile system.

Not eligible: MR vaccine is not eligible.
Recommendation on: Honduras
Not eligible: Immunization services: The country is not eligible be-

cause it has a DTP3 coverage of 95% with >80% coverage
in all areas; this is well above the eligibility criteria. GAVI
will not provide support for the mop-up activities which
Honduras plans in order to reach >90% coverage in the
remaining 84 municipalities. Honduras has an extremely
high performance in immunization and is self-sufficient

in all antigens.
Recommendation on: Lesotho
Re-submission: Immunization services and vaccines: The application

should be resubmitted, taking into account the following
suggestions to:

. strengthen the ICC to include other partners who
will participate in the proposal resubmission and
other ICC activities;

. conduct a comprehensive immunization assessment;

. develop a multi-year strategic plan (based on the
results of the comprehensive immunization assess-
ment) to include plans for the introduction of hepB,
safe-injection practices, wastage reduction and
sustainability; members of the ICC should partici-
pate in these activities;

. seek technical assistance to work with the ICC and
in-country local partners to conduct the comprehen-
sive assessment and draw up the multi-year plan.
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Recommendation on:

Liberia

Approval with clarifications:

Immunization services: Approved, with clarification re-
quired on:

. how to accelerate coverage from 23% (Dec 1999) to
60% in 2001 (13 months);

. plans to reduce drop-out and vaccine wastage rates.

Recommendation on:

Rwanda

Approval with clarifications:

Vaccines: Rwanda has a good performance record in ac-
celerating its immunization coverage; it has resubmitted a
sound plan in time for this second review and is eligible
for the new and under-used vaccines sub-account (DTP3
63%). The Review Committee recommends approval with
clarification on the following:

. implications of new vaccines on cold-chain capacity;

. arealistic financing source to replenish cold chain
equipment;

. asustainable financial plan (not detailed);
. mobilization of resources;

. how activities will be financed in 2001.

Recommendation on:

Sao Tomé

Approval:

Re-submission;

Immunization services: Approved.

Vaccines: Re-submission is recommended, taking into ac-
count the following suggestions to:

. strengthen the ICC;
. strengthen the EPI services;

. develop a detailed plan for the introduction of new
vaccines to include targets, wastage, plans for cold
chain, sustainability and monitoring ;

. identify technical assistance to increase government
capacity to manage immunization services.

Recommendation on:;

Sierra Leone

Conditional approval:

Immunization services: The Committee approves the pro-
posal provided the country can:

. setatarget which is more realistic than that pro-
posed,;

. strengthen the ICC with competent members who
will be effective and involved in operations;
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Sierra Leone (continued)

. provide a complete plan for improving coverage and
injection safety, including operational aspects and
the reduction of drop-outs;

. provide a complete plan for the reduction of wastage;

. find new partners and technical assistance for EPI
management, focusing special attention on immuni-
zation safety, the cold chain, logistics, waste disposal
and a strategy to improve coverage and disease
surveillance.

Not eligible: Vaccines:

. The country is not eligible for the new and under-
used vaccines sub-account because of its <50%
DTP3 coverage, but it is welcome to re-submit if
special criteria for countries in armed conflict are
developed by the GAVI Board in the future.

. The request for meningococcal meningitis vaccine is
not eligible. GAVI does not support outbreak control
or emergency preparedness but aims rather to
strengthen immunization systems as part of the
overall development of a country’s health system.

Recommendation on: Uganda

Approval: Immunization services: approved

Vaccines: approved

Recommendation on: Uzbekistan

Re-submission: Immunization services: Uzbekistan will be eligible if re-
cent and reliable figures on DTP3 coverage are less than
80% (card plus recall by 12 months of age from survey
data). If this is so, re-submission is recommended, with a
clear indication on the target number of children to be
immunized.

Vaccines: Uzbekistan will be eligible if recent and reliable
figures on DTP3 coverage are above 50% (card plus recall
by 12 months of age from survey data). If this is so, re-
submission is recommended with the provision of more
information on:

. experience with hepB vaccine;
. Vvaccine management;
. injection safety;

. Immunization schedule review;
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Uzbekistan (continued)

. vial-size;

. plans to prevent vaccine freezing;

. plans for sustainable financing of immunization;
. ensuring the use GAVI hepB vaccine for infants;

. the linkage of hepB vaccine introduction with
recommendations generated by immunization
assessments.

The Committee suggests that, to allow adequate time for
preparing the proposals, the Ministry of Health should
takes at least six months before re-submitting to both sub-

accounts.
Recommendation on: Viet Nam
Conditional approval: Vaccines: Viet Nam is eligible for this sub-account but the

Committee recommends that the GAVI Board should pro-
vide conditional approval for hepB vaccine until the coun-
try can meet the conditions outlined below:

. to comply with GAVI policy on auto-disable sup-
ports, the Government of Viet Nam should cover the
cost of auto-disable or disposable syringes for the
portion of hepB vaccines financed by the govern-
ment;

. Viet Nam should provide an explicit strategic plan to
expand and integrate hepB vaccine into the routine
immunization programme, including information
on cold-chain requirements, training of health
workers, social mobilization and logistics (the
information provided in section 5 of the proposal is
too general);

. provide a realistic target for hepB coverage; the
proposed plan to achieve 100% coverage is too
ambitious.

. justify the vial sizes (1, 2 and 10 dose-vials) to
accommodate cold-chain capacity;

. produce a plan for monitoring safety of production
with plans to achieve WHO standards by a time-
frame that satisfies WHO.

GAVI also requests the country to provide more informa-
tion on:

. the current DTP and hepB wastage rates;

. the conflicting figures for the numbers of surviving
infants (given in tables 1 and 4 of the proposal);
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Viet Nam (continued)

. Wwhen the time-frame for cold chain support from
the Government of Luxembourg materializes,
including resource mobilization (section 5 and table
1-2 in Annex 1 of the Viet Nam proposal).

Recommendation on: Zambia

Conditional approval: Immunization services: The Committee recommends
conditional approval when recent and reliable figures on
DTP3 are less than 80% (card plus recall by 12 months of
age from survey data).

Re-submission: Vaccines: The Committee considers this plan should be
resubmitted, with stronger information provided on the
following points:

. thelCC;

« timing and presentation of hepB and Hib;
. plan of introduction (pentavalent vaccine);
. logistic and cold-chain capacity.

A safe-injection plan and sharps waste management is im-
portant.

Conditional approvals from first round

Recommendation on: Bhutan

Approval with clarifications:  Vaccines: The Committee noted with satisfaction that
Bhutan meets the conditions provided in the first round
review, but still needs clarification on some points, includ-
ing:

. targets,

. Whether the auto-disable syringes will be supported
by DANIDA or financed by the government (dispos-
able syringes could be an interim measure).

Recommendation on: Cote d’lvoire
Approval: Vaccines: approved
Recommendation on: Pakistan
Approval: Vaccines: approved
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Appendix to Annex 2

List of members of the
Independent Review Committee

Dr Sam Adjei, Deputy Director-General, Ghana Health Services, Accra, Ghana

Dr Caroline Akim, Programme Manager, Expanded Programme on Immunization,
Ministry of Health, Dar es Salaam, Tanzania

Dr Abdallah Bchir, Professor, Department of Community Medicine, School of
Medicine, Monastir, Tunisia

Dr Maria Otelia Costales, Country Representative, AVSC International, Manila,
Philippines

Dr Merceline Dahl-Regis, Chief Medical Officer, Ministry of Health, Nassau,
Bahamas

Dr Alenka Kraigher, Epidemiologist, Institute of Public Health, Ljubljana, Slovenia
Dr Fatoumata Nafo-Traoré, Minister of Health, Bamako, Mali

Dr Robert Steinglass, Immunization Team Manager, BASICS, Washington DC,
USA

(Chair) Dr Viroj Tangcharoensathien, Health Systems Research Institute, Bangkok,
Thailand
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Annex 3

Task Force on
Research and Development

Discussion and background documents on agenda item 3

Annex 3 comprises:

Annex 3a: Terms of reference of the GAVI Task Force on Research and Develop-
ment. Drawn up by the newly-appointed members of the task force, the terms of
reference reflect the Board’s desire to identify projects which:

(a) are high-impact and readily-achievable; and

(b) allow the various GAVI public and private sector partners to forge new bonds
to achieve their specific research and development objectives.

Annex 3b: Issues and opportunities for consideration by the GAVI in addressing
its research and development objectives. A background paper prepared by

Dr Myron Levine for the Board’s discussion on the terms of reference of the task
force.

Annex 3c: The role and goals of the R&D Task Force, a slide presentation prepared
and presented by Dr Peter Wilson
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Annex 3a

Terms of reference of the

GAVI Task Force on Research and Development
(prepared by the members of the GAVI R&D Task Force)

1. Mission

The job of the task force is to catalyse action in research and development (R&D) in support
of GAVI’s overall objectives. The task force should, in particular, support the attainment of
GAVI objectives 3 and 4, namely:

. Objective 3: Accelerate the development and introduction of new vaccines and
technologies.

. Objective 4: Accelerate research and development efforts for vaccines needed
primarily in developing countries.

The task force will seek the most effective ways to mobilize the knowledge, resources and
assets of the GAVI partners, and to coordinate the efforts to achieve these objectives for a
limited number of finite, selected projects.

The ultimate goals of the task force are to:

. reduce mortality and morbidity in developing countries from diseases for which
either no vaccine is currently available or existing vaccines have important
drawbacks that severely limit their usefulness, and

. improve the safety and performance of immunization services through research
and development initiatives.

In carrying out its responsibilities, the task force will concentrate on “push” initiatives that
involve promoting appropriate research and development activities that reduce the risk or
cost of development. However, various approaches will be needed to promote and develop a
project, and push-and-pull (e.g., market-led strategies) may become difficult and perhaps
unnecessary to differentiate. In many instances, the strategies that reduce costs and invest-
ment risks may need to be complemented by strategies that increase the likelihood that
reliable markets will come to exist for the product, thereby encouraging industrial invest-
ment. There will be a need to coordinate with other task forces, notably the Financing Task
Force that will be concentrating on “pull” strategies.
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2. Specific objectives and goals

The specific objectives of the task force will be to catalyse action and coordinate global
initiatives for:

. alimited number of disease-specific programmes which can most effectively
contribute to the task force’s ultimate goals; and

. development of a limited number of new technologies that will improve safety,
effectiveness, utility or performance of immunization in developing countries.

However, it is anticipated that the task force will consider certain activities and goals when
designing and coordinating the specific projects, namely:

. strengthening capacity in developing countries;

. promoting private/public sector partnerships in research and development, and
involving the private sector in research and development initiatives in develop-
ing countries;

. conducting applied field research to assess the effectiveness of vaccines on
disease burden;

. conducting operational research to improve effectiveness, safety and delivery of
immunization;

. fostering pilot-lot production capacity in developing countries;

. improving the information technology (IT) infrastructure for better manage-
ment of immunization in developing countries;

. establishing forums for policy dialogue and information sharing, e.g., regula-
tory requirements in developing countries.

3. Projectselection

It is recommended that the task force focus initially on:
. three disease-specific projects;
. up to three new technologies.

In the initial stage of the task force’s operations, the portfolio of projects will focus on high
impact, near-term projects that have a high probability of success. Through these projects
the task force will lay the foundation for more difficult longer-term projects that will follow
in a second stage. These later projects will then be more easy to promote and implement as
the path will already have been laid, mechanisms tried and established, capacity for research
and development in developing countries improved to handle the more difficult projects,
and partnership and funding models developed.
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4.  Disease-specific projects

The criteria for choosing the disease-specific projects will be based upon:

considering only diseases for which there is either no currently registered
vaccine or for which the existing vaccines have notable drawbacks that severely
limit their public health usefulness (for example, the existing vaccines that are
not yet immunogenic in infants whose age group is an epidemiological target
for vaccination);

high potential impact — disease mortality rate:

- paediatrics,
- adults;

high potential impact: disability-adjusted life years (DALYS);

high probability of success in a short/medium time-frame — that is, introduc-
tion into disease control in 5-10 years time — focusing on the scientific and
technical feasibility;

magnitude of the strategic gap: little else being done about the disease?
non-availability of alternative solutions to managing the disease;

good potential for changing/improving the immunization system for the future;
capacity-building;

promoting behavioural or system changes;

high programme feasibility:

- can it be done with the tools and infrastructure available?
- political commitment.

The recent questionnaire sent to various GAVI partner representatives produced the follow-
ing list of candidate vaccines for consideration:

HIV/AIDS

malaria

tuberculosis

Streptococcus pneumoniae

rotavirus

Neisseria meningitidis groups A & C
Shigella

respiratory syncytial virus (RSV)

Evaluation of these vaccine candidates against the criteria shows that they all score highly
against at least one of the criteria. The task force recognizes that a high priority lies in HIV/
AIDS and malaria. However, given the massive global effort focused on these projects world-
wide, the task force recognizes that it can do little to push them more at this point in time.
Furthermore, the task force recognizes that, even if these vaccines become available, there is
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no infrastructure to efficiently put them into public health use. The task force will therefore
initially focus on vaccines that have a lower technical risk (such as those for which proof of
concept has been demonstrated). Success with these vaccines will alleviate the burden of
important diseases in developing countries but will also build the infrastructures for effi-
cient delivery of vaccines that will come later, such as HIV, tuberculosis and malaria.

Taking an overall view that incorporates all the criteria, it is recommended that the task
force focus its initial efforts on the following vaccines:

Streptococcus pneumoniae

Rotavirus

Neisseria meningitidis group A (which may be approached either as a monovalent
group A, a bivalent group A/C or a quadrivalent group A/C/Y/W135 vaccine)

Once the pathway has been laid by work on these vaccines, attention could turn to the more
difficult candidates, such as HIV, malaria or tuberculosis.

5. New technologies

The task force will seek out and evaluate new technologies that will improve safety, effec-
tiveness, utility or performance of immunization in developing countries. Unlike vaccines,
there is no readily available or easily prepared list to evaluate, and it will be the task force’s
responsibility to initiate a suitable process to identify candidate technologies.

The same broad criteria for evaluating vaccine candidates would be used for new technolo-
gies, but with different parameters:

. potential impact upon safety, effectiveness, access, utility or performance of
immunization in developing countries;

. high probability of success in a short/medium time-frame;

. need/strategic gap — is anybody doing anything in this area?

. non-availability of alternative solutions to address the problem;

. potential for changing/improving the immunization system for the future:

- capacity-building;
- programmatic feasibility.

Preference would be given to research and development on new technologies being con-
ducted in developing countries. The two areas of technology suggested for initial focus are:

a) increasing access to immunization and safety of vaccines and vaccination —
for example, the introduction of pre-filled, monodose vaccine-administrative
devices;

b) improving management of immunization services and disease surveillance —
for example, information technologies and simplified immunological assays.

Information technologies are already widely used by the commercial sector in developing
countries but are seldom applied to the management of immunization services within min-
istries of health. Yet communications and data transfer are critical to the effective and effi-
cient tracking of immunization performance and to surveillance of disease.

43



Annex 3a: Terms of reference of the R&D Task Force

6. Role and method of operation

6.1 The Board
The Board will consider projects in two stages:

a) initial approval of project areas for development of proposals, based on task
force recommendations;

b) approval of fully developed project proposals for implementation.

6.2 The R&D Task Force and the Working Group

The role of the task force is to identify worthwhile projects, plan and catalyse research and
development action on the projects, and coordinate and monitor the resulting activities.
There will be three stages to each project, with a distinct role for research and development
at every stage:

a) ldentification stage: Identifying possible candidate projects, evaluating them
against agreed criteria, and recommending to the GAVI Board those projects to
be taken forward for action.

b) Planning stage: Identifying the key research and development gaps and planning
how to address them, evaluating alternative ways to structure the project, and
co-ordinating and facilitating input from different partners. This will also
involve close coordination with other GAVI task forces. The delineation of
responsibilities between different task forces in each project will be done by the
Working Group, which will have responsibility for coordinating the different
activities required to plan and structure each project.

c) Implementation stage: Projects will be undertaken and pursued to completion
by an implementing GAVI partner (or a consortium of partners). The task force
will monitor the implementation to assess adherence to the agenda and time
schedule of the research and development activities.

6.3 The implementing partner

The development and implementation of a full project proposal to the Board will be the
responsibility of the implementing partner (to avoid conflict of interest, preferably not a
Board Member).
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Appendix to Annex 3a

List of members of the
GAVI Task Force on Research and Development

[Co-Chair] Professor Myron M. Levine, Director of the Center for Vaccine Devel-
opment of the University of Maryland School of Medicine, Baltimore MD, USA

[Co-Chair] Dr Rino Rappuoli, Vice President for Vaccine Research of Chiron
Vaccines, Milano, Italy

[Co-Chair] Dr Yasuhiro Suzuki, Executive Director of Health Technology and
Pharmaceuticals of the World Health Organization, Geneva, Switzerland!

Dr Fred Binka, Director of the Navrongo Health Research Centre, Ministry of
Health, Navrongo, Ghana

Dr Punnee Pitisuttithum, Principal Investigator, Vaccine Trial Center, Faculty of
Tropical Medicine, Mahidol University, Bangkok, Thailand

Dr Rosanna Lagos, Coordinator, Centro para Vacunas en Desarrollo, Chile
(CVD-Chile); Hospital Roberto Del Rio, Santiago, Chile

Professor Barry Bloom, Dean, School of Public Health, Harvard University,
Boston MA, USA

Sir Gustav Nossal, Professor Emeritus, Department of Pathology, University of
Melbourne, Melbourne, Australia

1

The senior WHO staff member in charge of vaccine research (IVR Coordinator) will serve as Secretary to
the R&D Task Force.

45



Annex 3b: Issues and opportunities in R&D

Annex 3b

Issues and opportunities for consideration by the GAVI in

addressing its research and development objectives
(Dr Myron M. Levinet, Center for Vaccine Development,
University of Maryland School of Medicine, Baltimore, MD 21201)

1. GAVI comes on the scene

The final quarter of the 20th century saw many advances and achievements in the area of
vaccines and immunization. Among the most notable were the eradication of smallpox, the
elimination of poliomyelitis from several regions of the world and significant strides to-
wards the ultimate goal of global eradication, the establishment of an infrastructure — the
Expanded Programme on Immunization (EPI) — to deliver a series of basic vaccines to
infants throughout the developing world, and application of the powerful tools of modern
biotechnology to develop new and improved vaccines. In great part, these achievements can
be directly attributed to various agencies and interested parties that worked together in
coalitions and alliances with common goals. The Smallpox Eradication Programme and the
Polio Eradication Initiative represent examples in which other agencies joined a lead agency
(in these two instances, the World Health Organization) to work in unison towards achiev-
ing a common agenda. One coalition, the Task Force for Child Survival, that included
UNICEF, WHO, UNDP, the World Bank and the Rockefeller Foundation, was instrumental
in achieving impressively high levels of immunization coverage through the EPI, during the
period 1984 through 1990. A subsequent coalition with many of the same major partners,
the Children’s Vaccine Initiative (CVI), which was born in 1991 following the 1990 World
Summit for Children, advocated the development of simpler, more practical immunization
(1, 2). The CVI envisioned a future in which single-dose, combination vaccines would be
available to immunize very young infants by non-parenteral routes.

Both the Task Force on Child Survival and the CVI made important contributions to pro-
tect the health of children globally. However, within a few years of their founding, the effec-
tiveness of each was found to be somewhat limited by the absence of certain constituencies
(3, 4). In the waning years of the 20th century three glaring gaps became apparent:

1) EPI coverage had stagnated globally from the peak coverage reached circa 1990
and had even began to fall in certain areas;

2) some relatively new vaccines that were routinely being given to infants in
industrialized countries (such as Haemophilus influenzae type b conjugate and
hepatitis B) were not being expeditiously introduced for routine use in develop-
ing countries;

3) inadequate resources were being channelled to develop vaccines of particular
importance for populations in developing countries.

It is against the above background that the Global Alliance for Vaccines and Immunization
(GAVI) came into existence, as various traditional partners (such as WHO, UNICEF, the

L Dr Levine is a member of the GAVI Working Group and Co-Chair of the GAVI R&D Task Force.
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World Bank, the Rockefeller Foundation, national governments and bilateral agencies) teamed
with new partners, including industry and the Bill and Melinda Gates Foundation, to forge
a novel alliance to address the perceived gaps and weaknesses (5). It was hoped that GAVI
would invigorate the commitment of all relevant agencies and partners to provide safe and
effective vaccines for immunization of all the world’s children. The process that gave birth
to GAVI included formative meetings in Washington in March 1998, Bellagio in March 1999
and Seattle in June 1999, an internal launch within the United Nations agencies in New York
in October 1999 and a worldwide launch in January 2000 (during the World Economic
Forum).

2. How GAVI works

GAVI is not an implementing agency. Rather, it is a consortium of partners that includes
important implementing agencies. For the running and financing of immunization
programmes and the production of vaccines, these include, national governments, WHO,
UNICEF, the World Bank, the Bill and Melinda Gates Foundation and bilateral agencies and
the vaccine industry. Implementers of vaccine research and development activities include
many governmental, academic and philanthropic institutions, biotechnology companies,
the vaccine industry and certain international agencies such as WHO.

In practical terms, GAVI functions in three main ways to shrink the identified gaps. One is
to increase synergy and cooperation among the various partners so that they can accom-
plish tasks and achieve objectives that would otherwise be unattainable or that would take
much longer to accomplish. An invaluable tool to achieve synergy among the different GAVI
partners is through work of task forces. Second, since each partner contributes to GAVI in
the way it deems most appropriate, an implementing partner may strengthen itself in order
to better address an important gap or to undertake a critical task identified by GAVI. The
third instance is an exceptional one wherein the GAVI partners agree to the need for a
special new resource, the best example being GAVI’s Global Fund for Children’s Vaccines.

3. GAVI'sobjectives

GAVI has promulgated five specific objectives, two of which specifically encompass research.
The five objectives are to:

1) Improve access to immunization services.
2) Expand the use of existing cost-effective vaccines.
3) Accelerate the development and introduction of new vaccines.

4) Accelerate research and development efforts for vaccines and related products
specifically needed by developing countries, particularly vaccines against HIV/
AIDS, malaria and tuberculosis.

5) Make immunization coverage an integral part of international development
efforts.

4. Economics and vaccine development

There is increasing recognition of the fundamental role that economic factors play in driv-
ing the development of specific vaccines and in the setting of vaccine development priorities
within industry (6). Table 1 summarizes four generic categories of vaccines in relation to
whether or not there exist credible markets for the vaccine in industrialized countries.
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Table 1: Four generic categories of vaccines in relation to disease burden
and the reliability of markets

Category Developing countries Industrialized countries Examples
of vaccine Disease Current Disease Current
burden markets burden markets

Global market large small large large Hib conjugate;

vaccines HepB; acellular
pertussis

Industrialized small small large large Lyme disease

market vaccines

Impeded vaccines large small large large RSV; Group A
S. pyogenes

Developing market large small small small malaria;
typhoid;
Shigella

The existence of an industrialized country market increases the odds that there will accrue a
fair return on the enormous investments that must be made to develop a vaccine to the
point of licensure and to scale-up manufacture to achieve the volume necessary for com-
mercial availability(7). In contrast, heretofore, developing country markets have proven to
be less certain and of lower profitability.

Whereas the diseases against which “global market vaccines” are directed exhibit a substan-
tial burden among populations in both industrialized and developing areas of the world,
the anticipated industrialized country market overwhelmingly drives the development of
such vaccines. Nevertheless, the public health need for these vaccines in the developing
world is generally more compelling because of the greater frequency of severe clinical syn-
dromes and fatalities. Examples, of licensed “global market vaccines” include the Haemophilus
influenzae type b conjugates and hepatitis B vaccines. Important global market vaccines that
are not yet licensed but that are in advanced development include 9-valent and 11-valent
Streptococcus pneumoniae conjugate vaccines and several new candidate rotavirus vaccines.

During the past two decades, two categories of vaccines have languished in development,
albeit for quite different reasons. One category, “developing market vaccines”, aims to pre-
vent diseases for which the burden is prominent in developing country populations but
little if any risk is posed for individuals in industrialized countries (unless they travel to
developing areas). Examples include vaccines against certain bacterial diseases (e.g., Shigella
and enterotoxigenic Escherichia coli infections, cholera, typhoid fever, group A meningo-
coccal infections and tuberculosis), viral diseases (e.g., dengue fever, hepatitis E) and para-
sitic infections (e.g., malaria, leishmaniasis and schistosomiasis). The fact that industrial-
ized country markets are either lacking or limited to travellers provides little incentive for
industry to invest in the development of these vaccines. The term “developing market vac-
cines” not only reflects that these are particularly targeted for use in developing countries
but also conveys the notion that the GAVI partners will have to stimulate non-traditional
markets for these vaccines in the less developed world.

“Impeded vaccines” would almost certainly have substantial markets in industrialized coun-
tries if they were shown to be safe and effective but certain scientific, ethical or public per-
ception obstacles raise the risk that they might not reach product licensure and commer-
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cialization. As a consequence, such vaccines are generally lower priority for investment by
the vaccine industry. The legacy from experiences with earlier generations of respiratory
syncytial virus (RSV) and M protein-based Group A S. pyogenes vaccines that either caused
severe adverse events or resulted in immunopathology when vaccinees were exposed to the
wild type pathogen in the course of clinical trials (8) has stifled the pace of development of
more modern vaccine candidates (9-12).

5. Accelerating the development and introduction of new vaccines

5.1 Global market vaccines

Even though candidate global market vaccines expeditiously enter clinical trials in industri-
alized country populations, driven by the desire of industry to get them licensed and mar-
keted in industrialized countries in the shortest possible time, the clinical trials that are
specifically necessary to demonstrate their safety, efficacy and practicality in developing
country populations are often inordinately delayed or not undertaken at all. This is regret-
table because the target clinical disease for these vaccines is often much more severe and
lethal in the developing versus the industrialized world. For example, in industrialized coun-
tries, where there is little mortality from rotavirus disease, the goal of vaccination is to
prevent gastroenteritis episodes that result in hospitalizations and visits to health-care pro-
viders, and that lead infants and toddlers to be excluded from day care (and their parents to
be absent from work). In contrast, in the developing world many deaths, as well as many
hospitalizations, are attributed to diarrhoeal dehydration caused by rotavirus (13, 14).

Similarly, the interest in pneumococcal vaccines for use in the infant population in industri-
alized countries has historically been driven in great part by an ultimate goal of preventing
otitis media, whereas in the developing world the aim of a new pneumococcal vaccine is to
prevent deaths and hospitalizations from invasive disease and pneumonia.

5.2 Impeded and developing market vaccines

A few impeded vaccines and developing market vaccines are high public health priorities
because they aim to prevent infections that contribute substantially to global mortality and
vaccine candidates are either already in clinical trials or such trials are imminent. These
include, in particular, vaccines to prevent RSV, Shigella and enterotoxigenic Escherichia coli
(ETEC).

By fostering the clinical trials needed to demonstrate the safety, efficacy and practicality of a
few high priority global market vaccines, impeded vaccines and developing market vaccines
in populations in developing countries, the alliance partners can expedite the speed at which
GAVI achieves its research and development objectives. This will require close collaboration
and coordination among the major GAVI partners and will necessitate the active participa-
tion of many other partners that have expertise in undertaking research (in particular, clini-
cal trials in developing countries).

6.  Selecting global market, impeded and developing market vaccines for
accelerated development and introduction

6.1 Factors to be considered

Multiple factors need to be taken into account in selecting vaccines that should be targeted
for accelerated development (7). Table 2 summarizes the various relevant parameters that
must be considered in choosing which vaccines — global market, impeded or developing
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market vaccines — should have their development accelerated by a concerted effort of the
GAVI partners.

Arguably, extra weight should be given to vaccines that will prevent infectious diseases that
are major causes of mortality. Figures 1 and 2 (published by the World Health Organiza-
tion) show the most important causes of infectious disease burden — presented as disability
adjusted life years (DALYs) — and of infectious-disease mortality worldwide in 1998.

It is clear that acute respiratory infections and diarrhoeal diseases constitute the two most
important infectious disease killers of children under five years of age, of which the vast
majority of deaths occur within the developing world. Although many etiologic agents can
cause respiratory infections and diarrhoeal disease, a small number of agents are collec-
tively responsible for the vast majority of deaths and hospitalizations from severe disease.
The most important pathogens of endemic respiratory infection disease include Streptococ-
cus pneumoniae, RSV, and Haemophilus influenzae type b. Indeed, vaccine probe studies in
Africa and Latin America have convincingly demonstrated the importance of Haemophilus
influenzae type b as a cause of severe pneumonia (15, 16). Of lesser importance are some
other bacterial pathogens, para-influenza viruses and adenovirus. During pandemics (and
some epidemics) influenza becomes an important cause of respiratory disease mortality in
young children (and in the elderly).

6.2 Respiratory infection vaccines in clinical development

A realistic expectation is that more than 75% of invasive pneumococcal disease and pneu-
mococcal pneumonia may be prevented in immunized populations if the 9-valent and
11-valent pneumococcal conjugate vaccines that are currently being evaluated in several
large-scale clinical trials in the developing world prove to be efficacious. One large-scale
trial (in the Gambia) is addressing the efficacy of a 9-valent pneumococcal conjugate vac-
cine in preventing mortality; several trials are evaluating the efficacy of 9-valent and 11-valent
vaccines in preventing pneumonia (Chile, Gambia, the Philippines, South Africa); and sev-
eral trials (in Chile, Gambia, South Africa) are assessing the efficacy of the vaccine in pre-
venting invasive pneumococcal disease. Two efficacy trials are also under way in special
populations in industrialized countries (native Americans in the United States of America
and Bedouins in Israel) that manifest many features of developing countries including a
high incidence of invasive pneumococcal disease.

Several candidate RSV vaccines are in clinical trials. Since these are “impeded vaccines” the
clinical trials in infants are moving at a cautious pace for bioethical reasons (17). Even
greater caution will have to be exercised in the step of initiating clinical trials in young
infants in developing countries.

Influenza, which occurs in seasonal epidemics and undergoes frequent antigenic drifts
every one to three years and pandemic-associated shifts every 10-30 years, is an elusive
vaccine-preventable infection. Although antigenic variation remains the Achilles heel of all
influenza vaccines, nevertheless, an important new development is the advent of a trivalent
cold-adapted attenuated intranasal vaccine that showed a high level of efficacy in a field trial
(18). This nasal spray vaccine has proved to be practical for administering vaccine to chil-
dren in developing — as well as industrialized — country settings (19).

One would anticipate that, in the future, if immunization with vaccines to prevent pneumo-
coccus, Hib and RSV disease could be widely implemented, the global childhood mortality
burden from respiratory infections would be diminished by >50% and overall child mor-
tality will be reduced by circa 15%.
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Table 2: Various factors that must be taken into consideration
in selecting certain vaccines for accelerated development

Disease burden

1. The magnitude of the disease burden: mortality; short-term morbidity; long-term morbidity.

Other public health issues

2. The public perception of the disease and the need for its control.

3. Whether alternative public health measures are available to prevent infection.

4. Whether an effective treatment exists.

5. Whether the prevalence of antimicrobial resistance in the pathogen is high or increasing.

6. Whether the disease has the potential to cause epidemics and pandemics (emerging/re-emerging
infection).

7. Whether vaccination could regionally eliminate the disease.

8. Whether herd immunity would promote regional elimination of the disease.

Likelihood of return on private investment

9. Whether the projected rate of return on the private industrial investment will be comparable to other
potential (competing) investments.

10. Whether travellers from industrialized countries could benefit from the vaccine, thereby creating a small
but higher projected rate of return market.

Development and evaluation issues

11. Whether the science is sufficiently mature to generate rational vaccine candidates (is enough known
about the microorganism, the human immune response to the agent and correlates of immunity?).

12. Complexity of the microbe.

13. Whether vaccine candidates are already in clinical trials or are imminent for transition to clinical trials.

14. Whether there exists the possibility of adverse consequences of which we are aware a priori.

15. Ease of design and performance of Phase Il vaccine efficacy trials.

16. Ease of manufacture.

17. Concerns for deleterious non-target effects (.g., survival in environment, hazard to unborn child of a
pregnant individual or immunocompromised host, infection of non-human animals).

18. Whether the vaccine can be easily transported in the field (e.g., need for cold chain).

19. Whether the vaccine can be combined or concomitantly delivered with other vaccines through existing
immunization services.

20. Whether the vaccine has characteristics that are particularly attractive for use in developing countries
such as non-parenteral (e.g., mucosal or transcutaneous) administration, an immunization schedule that
requires only 1-2 doses, and effectiveness in infants.

Implementation issues for a specific vaccine

21. Ease of manufacture.

22. Concerns for deleterious non-target effects (e.g., survival in environment, hazard to unborn child of a
pregnant individual or immunocompromised host, infection of non-human animals).

23. Whether the vaccine can be easily transported to the field (e.g., need for cold chain).

24. Whether the vaccine can be combined or concomitantly delivered with other vaccines through existing
immunization services.

25. Whether the vaccine has characteristics that are particularly attractive for use in developing countries
such as non-parenteral (e.g., mucosal or transcutaneous) administration, an immunization schedule that
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6.3 Relevant diarrhoeal disease vaccines in clinical development

A few enteropathogens, led by rotavirus, ETEC and Shigella, account for the majority of
severe diarrhoeal disease and mortality in infants and young children worldwide (20-23).
Whereas deaths from rotavirus and ETEC are mainly consequent to diarrhoeal dehydra-
tion, deaths from Shigella dysentery are predominantly caused by complications other than
dehydration (23, 24), making Shigella mortality largely refractory to the benefits of oral
rehydration (23).

In pre-licensure trials in Finland, the USA, and Venezuela, a Rhesus tetravalent re-assortant
rotavirus vaccine conferred a high level of efficacy in preventing more severe forms of
rotavirus diarrhoea (25-28). For approximately one year this vaccine was routinely admin-
istered to infants in the USA but this practice was discontinued when post-licensure surveil-
lance revealed an association between administration of this vaccine and the occurrence of
intussusception (29-32). Since such an association has not been demonstrated with diar-
rhoeal infection caused by wild type human rotavirus (33), other manufacturers are mov-
ing ahead with clinical development of other rotavirus vaccine candidates. One such vac-
cine (being developed by SmithKline Beecham) consists of an attenuated human strain of
rotavirus (34). The other (which is being developed by Merck) is a quadrivalent bovine re-
assortant vaccine (35). Another candidate vaccine that is moving towards clinical trials is an
Indian rotavirus vaccine based on a “naturally attenuated” nursery strain (36).

Conferring broad-spectrum protection against Shigella is a daunting task because immu-
nity is related to serotype and there is extensive antigenic heterogeneity; there are 39 sero-
types and sub-types, of which many are of epidemiological importance (23). Thus, like
pneumococcal vaccines, Shigella vaccines must be multivalent. Vaccine targets must include
S. dysenteriae 1 (Shiga’s bacillus, which causes epidemics and pandemics of severe disease),
all or most of the 15 S. flexneri serotypes and sub-types (which are the main agents of
endemic disease in developing countries), and S. sonnei (the main cause of traveller’s shigello-
sis) (23).

There are four leading candidate Shigella vaccines in clinical trials. One is a parenteral vac-
cine consisting of O-polysaccharides of Shigella conjugated to a carrier protein (37, 38).
Another is a non-living vaccine (given orally or intra-nasally) that consists of Shigella li-
popolysaccharide non-covalently linked to group B Neisseria meningitidis outer membrane
protein vesicles (proteosomes) (39). The two other candidates are live oral vaccines that
consist of genetically engineered attenuated strains of Shigella with attenuation based on the
inactivation of selected virulence genes (40, 41). Although, heretofore, clinical trials with
these vaccines have been limited to monovalent or at most bivalent prototypes, clinical
trials with multivalent formulations are planned.

Two ETEC vaccines are in clinical trials. By far the most advanced in development is a non-
living vaccine consisting of five inactivated fimbriated ETEC strains that together express
the most common ETEC fimbrial colonization factor antigens against which immunity is
directed (42, 43). This inactivated bacterial mixture is formulated in combination with the
B subunit of cholera toxin (which stimulates antitoxin that cross reacts with the ETEC heat-
labile enterotoxin elaborated by a proportion of wild type strains). The other ETEC vaccine,
that is just entering clinical trials, is a multivalent live Shigella/ETEC hybrid vaccine. It con-
sists of a mixture of five attenuated Shigella strains (serotypes S. dysenteriae 1, S. flexneri 2a,
S. flexneri 3a, S. flexneri 6 and S. sonnei) (44, 45), each expressing two ETEC fimbrial anti-
gens and a mutant heat-labile enterotoxin (46, 47).

52



Report of the Fourth GAVI Board Meeting

If clinical trials of candidate rotavirus, ETEC and Shigella vaccines in infants and children in
developing countries demonstrate their safety and their efficacy in preventing diarrhoeal
disease, and if widespread use of such vaccines could be implemented, one would expect a
marked diminution to ensue in the global mortality burden due to diarrhoeal disease.

A non-diarrhoeal enteric infection that is an important cause of mortality, as well as mor-
bidity, is typhoid fever caused by Salmonella enteric serovar typhi. The widespread preva-
lence in South and South-East Asia and the Middle East of S. typhi that exhibit resistance to
the most important — previously useful — oral antibiotics, has rekindled interest in improved
vaccines to prevent typhoid fever (48-50). Several attractive candidate vaccines are in clini-
cal trials. A Vi polysaccharide conjugate vaccine is being evaluated in a Phase 11 efficacy
trial in Viet Nam (51). An attenuated S. typhi strain that shows promise as a single-dose live
oral vaccine is in Phase Il trials and is progressing towards a Phase 11 trial (52, 53); two
other attenuated strains have been evaluated in Phase | clinical trials (54, 55).

6.4 Epidemic Group A meningococcal disease in sub-Saharan Africa

Within the countries that comprise the “meningococcal belt” there is a high public percep-
tion of the importance of meningococcal disease and local public health authorities have
expressed their strong interest in having an improved vaccine for disease control (56, 57).
A quadrivalent meningococcal conjugate vaccine containing groups A, C, Y and W-135
conjugates is under development, as is a bivalent A-C conjugate. One solution in the future
would be for GAVI to provide eligible countries with these multivalent meningococcal vac-
cines through the Global Fund for Children’s Vaccines. However, the bivalent and quadriva-
lent conjugates will be more expensive per dose than a monovalent group A conjugate vac-
cine. Therefore, another approach is to develop a monovalent group A conjugate as a devel-
oping market vaccine. This is highly feasible since an immunologic correlate of protection
exists (serum bactericidal antibody), the immunogenicity of some candidate group A con-
jugates has already been established (58), and the technology to scale-up production can be
adapted from experience with the licensed group C conjugate vaccines that are currently
being used in the United Kingdom (assuming that the appropriate partnerships can be ar-
ranged). Together, these features make the accelerated development of a group A meningo-
coccal conjugate a plausible and achievable goal. WHO has already taken significant strides
to explore such a project.

7. Accelerating research and development efforts for vaccines and related
products specifically needed by developing countries, particularly vaccines
against HIV/AIDS, malaria and tuberculosis

7.1 Technical feasibility

A fundamental concept in vaccinology is that of “low-hanging fruit” versus “high-hanging
fruit” among vaccines. Quite aside from any question of disease burden or finances, some
vaccines are technically achievable and readily amenable to expedited clinical development
because the pathogenesis of the causative agent is understood, there is little antigenic het-
erogeneity, protective human immune responses are recognized and no impediments pre-
clude the performance of Phase I, Il and Il clinical trials. From the purview of technical
feasibility, such vaccines are “low hanging fruit”. Unfortunately, many of the most-needed
developing market vaccines, such as a malaria vaccine, an improved tuberculosis vaccine
and an AIDS vaccine, represent daunting and complex “high-hanging fruit” vaccine-devel-
opment projects.
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7.2 Synergistic mechanisms to “pull-and-push” the development of priority
vaccines

With respect to three vaccines particularly needed by the developing world, AIDS, malaria
and a new tuberculosis vaccine, the GAVI partners are trying to expedite research and devel-
opment simultaneously from two distinct but synergistic avenues. GAVI’s Financing Task
Force is seeking ways to create strong market incentives, so-called “pull mechanisms”, that
will encourage industry to invest in research and development on these vaccines. In con-
trast, the pre-R&D Task Force began to address “push mechanisms” that rely on public
sector actions and public sector/private industry collaborations to progress candidate vac-
cines through the phases of clinical development by directly contributing to allaying the
costs of pilot-lot production and of performing clinical trials. For industry, these actions
serve to diminish the overall financial risk of a vaccine development project. An important
preliminary to being able to foster “push” mechanisms is to prepare an inventory of the
global infrastructure (particularly in the public sector) that is available to perform vaccine
development activities, and to identify components that need to be strengthened.

Some relevant components of the vaccine development infrastructure that can be manipu-
lated as “push” mechanisms include:

. facilities that can prepare pilot-lot formulations of various types of vaccines
(including different candidate malaria, AIDS and tuberculosis vaccines);

. sites in developing countries that can perform Phase I, Il and I11 clinical trials;

. vaccine industry facilities in developing countries that can undertake large-scale
production of some developing market vaccines that may be of little interest to
vaccine manufacturers in industrialized countries.

In conjunction with the GAVI pre-R&D Task Force, several GAVI implementing partners,
including the intercluster Vaccine Research Initiative of the World Health Organization (in
particular, the Department of Vaccines and Biologics) and the Rockefeller Foundation, have
been involved in compiling these inventories. The pre-R&D Task Force concluded that if
ways could be found to economize the performance of clinical trials, while still adhering to
the harmonized rules of Good Clinical Practice, this would constitute a particularly useful
“push” mechanism.

7.3 Synergy and communication between GAVI task forces

Arguably, “push” mechanisms can most expeditiously speed the development of a candidate
vaccine to the point of licensure. On the other hand, “pull” mechanisms offer the best chance
that a newly licensed vaccine will in fact be introduced into public health programmes in
developing countries and used in a sustainable manner. By maintaining close liaison, the
GAVI Financing Task Force and the R&D Task Force can maximize the potential synergy of
the two approaches.

7.4 Adding value

The nascent R&D Task Force must recognize that there already exist various international
committees, advisory groups, non-governmental entities and consortia specifically devoted
to expediting the development and testing of vaccines for AIDS, malaria and tuberculosis.
Moreover, well-organized periodic international meetings are convened to exchange infor-
mation and monitor the progress of research for each of these vaccines and their diseases.
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Accordingly, for the task force to play a constructive, value-added role that avoids duplica-
tion, it should address the cross-cutting issues, obstacles and impediments common to the
development of all three of these vaccines. Some cross-cutting examples include:

. capacity-building to perform pre-licensure clinical trials in developing countries
and to undertake post-licensure effectiveness evaluations;

. increasing access to preparation of pilot-lot formulations; resolving intellectual
property barriers to collaboration if they exist;

. extending the targets of vaccine research in developing countries beyond infants.

Considering the characteristics of certain AIDS and tuberculosis vaccines and recognizing
that the mortality burden from AIDS and tuberculosis falls mainly among adults, it is likely
that teenagers and adults will be the targets of future immunization programmes. Yet expe-
rience in carrying out extended vaccine trials and in mounting sustained immunization
programmes in these age groups in the developing world is limited. Nevertheless, some
positive experiences have been garnered, as with school-based field trials and immunization
programmes with typhoid vaccines (59-62).

8. Making immunization safer, more practical and logistically simpler

In developing countries, the practicalities and logistics of maintaining immunization ser-
vices are demanding and the infrastructure is often fragile. Immunization coverage can be
increased and subject compliance enhanced if the characteristics of new or improved vac-
cines or their modes of administration can decrease the number of health care contacts
needed, diminish the stringency of cold-chain requirements, or make the administration of
vaccine simpler.

Ideally, future vaccines should:
. be administered by non-parenteral (mucosal or trans-cutaneous) routes;
. require only one dose (or at most two doses) to elicit protection;
. be capable of immunizing very young infants (< 3 months of age);

. be available in formulations already combined with multiple other vaccines or
combinable with other vaccines at the moment of administration;

. exhibit temperature stability to minimize (or perhaps even eliminate) the
stringency of cold chain requirements.

By and large, the vaccine industry in industrialized countries is not aggressive in making
substantial investments to develop vaccines that exhibit these characteristics because they
are not critical for marketing in established industrialized country markets. The one excep-
tion is parenteral combination vaccines. Industry has invested enormously in preparing and
testing combination parenteral vaccines to minimize the number of inoculations infants
must receive to become fully immunized. Since most (albeit not all) of these combinations
are directed towards industrialized country markets, the most ambitious hexavalent combi-
nations contain antigens (e.g., acellular pertussis, inactivated polio) that are not relevant for
use in developing countries.

Since the development of vaccines with the above characteristics (with the exception of
combinations) is largely an orphan area of vaccine research — but one of immense impor-
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tance to immunization in developing countries — the GAVI partners would do well to foster
research in this broad area (63). Several platform technologies have been developed in re-
cent years that hold much theoretical potential to achieve the kinds of non-parenteral, multi-
antigen combination vaccines that would be particularly useful for immunizing popula-
tions in developing countries. These include DNA vaccines (64-66); bacterial live vector
vaccines (67, 68) which can deliver DNA vaccines as well as expressed protein and polysac-
charide antigens (60-71), viral live vector vaccines (72, 73), potent mucosal adjuvants that
greatly enhance the immune response to mucosally delivered antigens (74-77), replicons (78),
and some generic non-living antigen delivery systems (39, 79).

9.  Therole of surveillance in vaccine research and development

Epidemiologic surveillance plays a fundamental role in vaccine research, as well as in disease
control. The systematic collection of disease burden data helps direct vaccine development,
allows sites to be prepared where field trials of efficacy of vaccines can be efficiently under-
taken, and enables post-licensure assessments of vaccine effectiveness. The global microbio-
logic and epidemiologic infrastructures that allow these surveillance data to be gathered
need strengthening. Moreover, for some vaccines of high interest to GAVI, such as Hib and
pneumococcal conjugates, enormous gaps exist in our knowledge of disease burden caused
by these pathogens in certain geographic areas (e.g., China and some other parts of Asia).

Surveillance is also a key to evaluating the performance of immunization services. Hereto-
fore, assessments of the effectiveness of routine immunization programmes in developing
countries have been mainly based on immunization surveys that estimate vaccine coverage.
Yet from the epidemiologic perspective, this is only one component of the effectiveness of
programmes. ldeally, the ability to undertake surveys that actually verify (in a practical,
non-invasive way) immunoconversion following vaccination and quantify the prevalence
of individuals of selected ages who possess protective titres of specific antibodies, together
with the capacity to reliably measure the incidence of vaccine-targeted diseases, would greatly
improve assessments of how well immunization services are performing. In individuals old
enough to have teeth, technology currently exists to collect oral fluid (that contains gingival-
crevicular fluid) to measure serum-derived 1gG antibodies (80-86). This provides a non-
invasive, practical way of sampling serum antibodies without collecting blood. In the USA,
a commercial test kit for diagnosis of HIV infection based on the detection of specific anti-
bodies in oral fluids has been licensed for several years and has proven to be robust (87).
Further research, development and field evaluation of technological advances such as these
can help GAVI to further address its research and development objectives.

10. Vaccine safety

The very success of several vaccines in controlling disease in industrialized countries creates
a situation where rare adverse reactions attributed to efficacious vaccines are increasingly
becoming the focus of anti-vaccination groups and public controversy. In recent years, in a
number of industrialized countries, some of the most important vaccines in the public
health armamentarium have become the focus of strong criticism and negative publicity.
This happened with whole-cell pertussis vaccines in the USA and some European countries
inthe 1970s and 1980s. More recently, the safety of vaccines for measles and measles/mumps/
rubella has been impugned in the absence of credible incriminating scientific data (88-90).
Of late, the timing of infant immunization with DPT and Hib conjugate has been accused
of an association with Type | diabetes (91-93).
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The information revolution leads issues that appear in the industrialized world to surface
increasingly quickly in the developing world. The same may become true for vaccine safety
issues. On the other hand, in the search for solutions to developing world problems, real
safety issues sometimes arise. An example is the apparent increase in mortality among fe-
male children immunized at six months of age (i.e., three months below the usual WHO-
recommended age) with high titre measles vaccine (94-98). It therefore behoves the GAVI
partners to increasingly consider safety issues in all aspects of the agenda that GAVI will
follow in addressing its research and development agenda.

11. Marshalling resources to pursue the GAVI research objectives

It is expected that certain of the implementing GAVI partners that are involved in research
will be able to increase or to redirect funding to specifically support some of the priority
projects cited. In addition, the GAVI Governing Board can be solicited to recommend that
financial resources be released through Window #3 (the Research and Development Win-
dow) of the Global Fund for Children’s Vaccines to allow expedited performance of clinical
trials in developing countries of rotavirus, pneumococcal conjugate, RSV, Shigellaand ETEC
vaccines (and perhaps also of group A meningococcal and typhoid vaccines).

Support for clinical trials of new respiratory and diarrhoeal disease vaccines will build new
capacity in developing countries (and will strengthen existing capacity) for performing clinical
trials of malaria, tuberculosis and AIDS vaccines. In addition, if the GAVI R&D Task Force
determines that some of the gaps identified through surveys initiated by the Pre-Task Force
require strengthening (e.g., facilities to prepare pilot-lot formulations, access to such facili-
ties and sites to perform clinical trials), this will have to be addressed by the GAVI partners.

Whereas there are many needs, worthy goals and multiple potential solutions to address
GAVI’s broad objectives, resources are limited. There must thus be focus and priorities must
be established. If a coherent strategy can be evolved with specific goals and timelines, some
future donors may wish to contribute specifically to Window #3 of the Global Fund for
Children’s Vaccines to support activities that will allow GAVI’s research and development
objectives to be achieved. Alternatively — or in addition — some donors may contribute di-
rectly to certain implementing partners (that are identified as being the most suitable to
undertake specific vaccine research and development activities) so that targeted high prior-
ity research activities can be expedited.

12. Large-scale production and supply of high priority vaccines

Even if increased resources allow the safety, efficacy and practicality of several high priority
vaccines to be demonstrated in clinical trials in target populations in developing countries,
and even if funds become available for the purchase of these vaccines for eligible countries,
making sustainable arrangements for the production of these vaccines in quantities neces-
sary for the developing world will be a complex undertaking. The experience with the Rhesus
reassortant rotavirus vaccine, which was withdrawn after being routinely used in the US
infant cohort for less than one year, leaves a legacy that will further complicate both decision-
making and timing. It may be imagined that, henceforth, for some vaccines, international
agencies and industry will exert caution before taking the decision to invest large amounts
of capital in the construction of production facilities to produce vaccine for the developing
world.

One option to alleviate this potential impasse to new vaccine introduction will be to invite,
early on, the involvement of developing country vaccine industry to take significant respon-
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sibility for the additional production needed to make the new vaccines available for the
developing world. In instances where intellectual property for the vaccines in question be-
longs to industrialized country “big pharma” companies, suitable arrangements will have to
be made among the parties to honour that property. It is anticipated that the Financing and
R&D Task Forces respectively, with the input of various GAVI partners, will be able to de-
vise ways to overcome the various legal and technical hurdles and allow such transfers of
technology and capacity-building to proceed. It is envisioned that this will take place, in
particular, in those developing countries that have a strong vaccine industrial base (e.g., Brazil,
China, India, Indonesia).

13.  Away forward: a strategy for GAVI to begin to address its research and
development objectives

Having outlined many of the dilemmas, obstacles and options that GAVI faces in deciding
how to address its research and development objectives, the following courses of action are
proposed as a way to begin to move forward:

« Priority should be given by the GAVI partners to foster research and develop-
ment of vaccines against diseases that constitute major causes of mortality
among children (e.g., respiratory infections, diarrhoeal diseases, malaria,
measles) and adults (respiratory infections, AIDS, tuberculosis) in the develop-
ing world.

. Priority should be given to fostering the accelerated development of candidate
global market vaccines that currently exist, such as new rotavirus vaccines and
9-valent and 11-valent pneumococcal conjugate vaccines.

. Priority should be given to foster the accelerated development of a few highly
feasible (“low-hanging fruit”), developing market vaccines. Prime candidates
include group A meningococcal conjugate, new typhoid vaccines, Shigella and
ETEC vaccines.

« Once the results of clinical trials in infants in industrialized countries demon-
strate the safety of new RSV vaccine candidates, the GAVI partners should foster
the accelerated development of these impeded vaccines in developing country
infants.

« The development of the above-mentioned vaccines, as well as vaccines against
AIDS, malaria and tuberculosis, should be accelerated by “push” mechanisms
that will reduce the financial risk to industry of eventually assuming the down-
stream development, scale-up and production of these vaccines. “Push” mecha-
nisms should include access to pilot-lot formulation for promising vaccine
candidates, direct support for clinical trials, strengthening the infrastructure for
the performance of field trials on the efficacy of various vaccines (particularly
AIDS, malaria and tuberculosis) in developing countries, and brokering part-
nerships to resolve intellectual property obstacles.

. GAVI's R&D Task Force should coordinate closely with the Financing Task
Force that will be stimulating the development of priority vaccines by “pull”
mechanisms that create credible markets.

» The GAVI partners should advocate and support research and development of
vaccines and vaccine technologies that increase safety, enhance practicality
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(e.g., non-parenteral administration, fewer doses, temperature stability,
combinability with other vaccine antigens) and efficacy (ability to immunize
young infants, long duration of protection).

In its research and development agenda, GAVI should encourage strict attention
to relevant issues of vaccine safety.

Emphasis should be placed on strengthening surveillance activities that will
allow improved measurement of the disease burden from specific vaccine-
targeted infectious diseases, improved microbiologic confirmation of infections,
measurements of the immune status of populations using field-applicable, non-
invasive methodologies.

GAVI should promote the transfer of technology and capacity-building so that
developing country vaccine industry in relevant countries can increasingly
assume responsibility for providing the additional production needed to make
certain new vaccines available for the developing world.

Figure 1: Burden of disease —all ages;
disability adjusted life years (DALYs) lost in 1998 due to infectious diseases
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Figure 2: Leading infectious killers, worldwide, all ages, 1998
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