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Table 1. Priority ranking of developing-market diseases

Results of a highly informal, preliminary survey among meeting participants to ascertain the priority
ranking of developing market diseases that should be targeted for accelerated research and
development.

New vaccines (none currently licensed) Overall ranking

Shigella 1 (73)

Dengue 2 (66)

ETEC 5 (49)

Schistosomiasis 7 (24)

Leishmania 8 (21)

Hepatitis C/E 9 (17)

Improved vaccines (licensed vaccines exist)

Typhoid 3 (56)

Group A meningococcus 3 (56)

Japanese encephalitis 6 (42)

(counting: first rank = 4 points, second rank = 3 points etc)  This is a ranking of 29 responses.
Respondents identified their areas of expertise as including basic vaccine development, clinical
vaccinology, immunology, industrial vaccine development, microbiology, public health,
epidemiology, parasitology, regulatory affairs and jurisprudence.
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Table 2.  Sensitivity analysis for the burden of Shigella disease in developing countries

Age strata 0–11 months 1–4 yrs 5–14 yrs 15–59 yrs >60 yrs

Total population 125 000 000 450 000 000 1 011 000 000 2 647 000 000 330 000 000

Disease burden Low High Low High Low High Low High Low High

Total diarrhoea episodes (TD)
   No. episodes person/yr 2.7 5.0 1.7 3.0 0.65 0.65 0.5 0.5 0.69  0.69
   Total (TD) episodes/yr 337 500 000 625 000 000 765 000 000  1 350 000 000 657 140 250 657 140 000 1 323 304 000 1 323 304 000 227 320 500 227 320 500

Diarrhoea episodes in domicile  (DD)
   No. episodes (% of TD) 297 675 000 551 250 000 703 035 000 1 240 650 000 643 997 450 643 997 450 1 296 837 920 1 296 837 920 222 774 090 222 774 090

(88) (88) (92) (92) (98) (98) 98) (98) (98) (98)
   No. Shigella (% of DD)  5 954 000  27 563 000 42 182 100 235 723 500 6 439 970  19 319 920 12 968 380 38 905 140 2 227 740 6 683 220

(2) (5) (6) (19) (1) (3) (1) (3) (1) (3)

Diarrhoea episodes in outpatients (OD)
   No. episodes (% of TD) 34 763 000 64 375 000 60 435 000 106 650 000 13 142 810 13 142 810 26 466 080 26 466 080 4 546 410 4 546 410

(10) (10) (8) (8) (2) (2) (2) (2) (2) (2)
   No. Shigella (% of OD) 695 000 19 313 000 7 856 550  41 593 500 657 140  2 759 990 793 980 7 145 840 409 177 1 545 780

(2) (30) (13) (39) (5) (21) (3) (27) (9) (34)

Diarrhoea episodes hospitalized (HD)
   No. of episodes (% of TD) 5 063 000 9 375 000 1 530 000 2 700 000

(2) (2) (0.2) (0.2)
   No. with Shigella (% of HD) 203 000 (4)  1 031 000 (11) 122 400 (8)  864 000 (32)

No. Shigella episodes
   Subtotal,  by age strata 6 852 000   47 907 000 50 161 050 278 181 000 7 097 115 22 079 910 13 762 360 46 050 980 2 636 920 9 774 780
   Subtotal, by age group       Low: 57 012 300     High: 326 087 250      Low: 23 496 390   High:   89 488 332

Total annual Shigella episodes Low: 80 508 690 High:   415 575 580

Mortality Low High  Low High  Low High  Low High  Low High

Mortality from HD with Shigella
   Uncorrected (% of HD) 28 150 (14) 143 340 (14) 11 510 (9) 81 220 (9) 53 890 (8) 226 320 (8) 65 110 (8) 585 960  (8) 33 553 (8) 126 750 (8)
   Corrected for out-of-hospital
   mortality 112 600 1 433 440 46 020  812 160 215 540  2 263 190  260 430 5 859 590 134 210 1 267 540

(4x) (10x) (4x) (10x) (4x) (10x) (4x) (10x) (4x) (10x)

Subtotal, by age group       Low: 158 610    High: 2 245 600    Low: 610 180   High: 9 390 320

Total annual Shigella deaths Low: 768 790  High: 11 635 920

Source: Kotloff et al, Bull WHO, 1999, 77:651–666
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Table 3.  Partial survey of the public sector clinical trial facilities in industrialized countries that have evaluated developing-market vaccines

A partial survey of the public sector clinical trials facilities in industrialized settings that have a track record in evaluating developing-market vaccines such as vaccines
against malaria, cholera, typhoid fever, Shigella dysentery and enterotoxic Escherichia coli (ETEC) diarrhoea and dengue fever

Institution Location Phase I Phase II Phase IIB Phase IIIb Phase IV
(challenge)

WRAIR/NMRIa Silver Spring, Maryland Malaria Malaria Malaria Malaria
Shigella Shigella Shigella ETEC
ETEC ETEC ETEC Cholera
Cholera Cholera Cholera Typhoid
Dengue Dengue

Center for Vaccine Development,
U. of Maryland (NIH VTEU networkc) Baltimore, MD Malaria Malaria Malaria Typhoid Hib conjugate

Shigella Shigella Shigella Shigella
ETEC ETEC ETEC Cholera
Cholera Cholera Cholera
Typhoid Typhoid
Dengue Dengue

U. of Cincinnati (NIH VTEU network) Cincinnati, Ohio Cholera Cholera Cholera

Dept. of Microbiology, Baylor Univ. Houston, Texas Malaria Typhoid

Dept. of Med. Microbiology, Uni. of Gothenburg Gothenburg, Sweden Cholera ETEC Cholera ETEC Cholera ETEC

Karolinska Institute Stockholm, Sweden Shigella Shigella Shigella
Typhoid Typhoid Typhoid

Queensland Institute of Medical Research Brisbane, Australia Malaria Malaria

Israel Defense Force Israel Shigella ETEC Shigella  ETEC Shigella ETEC

St. George’s Hospital Medical School London, UK Cholera Cholera
Typhoid

a WRAIR = Walter Reed Army Institute of Research; NAMRI = Naval Medical Research Institute
b With the exception of Phase III studies carried out by the Israel Defense Forces, the other Phase III and Phase IV trials performed by the institutions listed in this table were in carried out
in collaboration with institutions in developing countries listed in Table 4.
c  There are several other independent units in the NIH VTEU (Vaccine and Treatment Evaluation Units) network.  However, they do not have an established track record of working on
developing-market vaccines.
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Table 4.  Partial survey of the public sector clinical and field trial sites in developing countries that have a
track record of evaluating developing-market vaccines.

Institution Location Phase I Phase II Phase III Phase IV

Medical Research Council Laboratories Fajara, the Gambia Malaria HBV Malaria HBV Malaria HBV
Hib conjugate Hib conjugate Hib conjugate
Pneumo conj. Pneumo conj. Pneumo conj.
Mening. Conj. Mening. conj.

National Institute for Health R&D & NAMRU-3 Jakarta, Indonesia Cholera Cholera
Typhoid Typhoid

AFRIMS Bangkok, Thailand Japanese B Japanese B
encephalitis encephalitis
Hepatitis A Hepatitis A

NAMRU-2 Cairo, Egypt ETEC Typhoid ETEC Typhoid ETEC Typhoid

CVD-Chile Santiago, Chile Cholera Cholera Typhoid Hib conjugate
Typhoid Typhoid Pneumo conj.
Hib conj. Hib/pneumo conj.
Pneumo conj. Mening. conj.

Institute of Nutrition Lima, Peru Cholera Cholera
NMRI Detachment Lima, Peru Cholera Cholera

Instituto Nacional de Salud Publica Cuernavaca, Mexico Cholera

Inst. de Medicina Tropical Caracas, Venezuela Malaria Malaria

ICDDR,B Bangladesh Cholera ETEC Cholera ETEC Cholera
Shigella Shigella

Vaccine Trial Centre, Mahidol University Bangkok, Thailand Cholera Cholera
Dengue

Ifakara Centre & Unidad de Epidemiologia,
Hospital Clinic, Barcelona, Spain. Ifakara, Tanzania. Malaria Malaria Malaria

Lanzhou Institute of Biological Products Lanzhou, China Shigella Shigella Shigella
Typhoid Typhoid Typhoid
Cholera Cholera

Nat. Inst. Hygiene & Epid. Hanoi, Viet Nam Cholera Cholera Cholera
Typhoid Typhoid Typhoid

NAMRU = U.S. Naval Medical Research Unit;  NMRI = U.S. Naval Medical Research Institute; AFRIMS = Armed Forces Medical Research Institute; CVD-Chile = Centro para Vacunas en
Desarrollo, Chile; ICDDR,B = International Center for Diarrheal Diseases Research, Bangladesh.
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Table 5.  Partial survey of the public sector clinical and field trial sites in developing countries that are being prepared to evaluate developing-market
vaccines but that have not yet undertaken clinical trials with these vaccines

Institution Location Phase I Phase II Phase III Phase IV

Papua New Guinea Institute
of Medical Research Madang, Papua New Guinea Planned Planned Planned

International Vaccine Institute Seoul, Korea Planned Planned Planned

Noguchi Memorial Inst. for Medical Research
& Navrongo Health Research Centre & NMRI Navrongo, Ghana Planned Planned Planned

Centro de Investigaci ó n en Salud de Manhiça
& the Unidad de Epidemiología,
Hospital Clinic, Barcelona Manhiça, Mozambique Planned Planned Planned

CVD, U. of Maryland & U. of Mali Bandiagara, Mopti Region,
Malaria Research & Training Center Mali Planned Planned Planned

NMRI = U.S. Naval Medical Research Institute;  CVD = Center for Vaccine Development
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Thursday, 4 November 1999

Day 1 Co chairs: Professor Mike Levine and Dr Jeffrey Almond
Rapporteur: Dr Carole Heilman

Welcome and introductions

08:30-08:40 An overview of GAVI: Dr Tore Godal
08:40-08:45 WHO V&B/VAD Dr Teresa Aguado
08:45-08:50 WHO CRD/TDR Dr Farrokh Modabber
08:50-09:05 Rationale and expected outcomes Prof Mike Levine

of the meeting (in particular, mapping
the gaps in the R & D infrastructure)

Vaccines for which research and development activities are languishing

09:05-09:10 Defining terms Prof Mike Levine

Is there an unacceptable gap in epidemiologic information?

09:10-09:25 Do we have sufficient disease burden Dr John Clemens
data and economic impact data to
prioritize the target diseases?
If not, where are the gaps?

09:25-09:40 The 1999 Institute of Medicine report, Dr Regina Rabinovich
a strategy for setting vaccine
development priorities.  Can it and
should it be applied to developing
country diseases?

09:40-09:55 Discussion

09:55-10:00 Conclusions and recommendations

For the target vaccines, is there a gap in our ability to identify track and update,
in a timely fashion, the status of vaccine development activities, worldwide?

10:00-10:05 A data base to track the public and Prof Mike Levine
private research development efforts
worldwide that focus on the target
vaccines and the immunization strategies

����F�(N
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Thursday, 4 November 1999 (continued)

10:05-10:10 The “State of the World’s Vaccines Dr Bjorn Melgaard
and Immunization”

10:10-10:15 The annual Jordan Report Dr Carole Heilman

10:15-10:25 Discussion

10:25-10:30 Conclusions and recommendations Prof Douglas Young

10:30-10:45 Coffee break

Identifying generic gaps in the global research and development capability

10:45-11:00 Gaps in pilot lot formulations Dr Kathryn Zoon

1.1 A regulator’s perspective of pilot lot formulations

1.2 What is the global capacity for pilot lot formulations for the
target vaccines?

1.2.1 What public research institutions, academia and small vaccine
biotech companies do:

11:00-11:05 NIH, USA Dr Carole Heilman
11:05-11:10 Dep’t of Defense, USA Dr Stephen Hoffman
11:10-11:15 KTL Prof Helena Mäkela
11:15-11:20 RIVM, the Netherlands Dr Jan Hendriks
11:20-11:25 Future IVI capability Dr John Clemens
11:25-11:30 Peptide Therapeutics/Oravax Dr Michael Darsley

11:30-11:45 Discussion

11:45-11:50 Summary and conclusions Dr Carter Diggs

1.2.2 How industrial vaccine manufacturers provide pilot lot
formulations for lower priority projects:

11:50-11:55 SKB Dr Francis André
11:55-12:00 Wyeth-Lederle Dr Kerim Chitour
12:00-12:05 Pasteur Mérieux Connaught Prof Jeffrey Almond
12:05-12:10 Chiron Dr Giuseppe Del Giudice

12:10-12:25 Discussion

12:25-12:30 Summary and conclusions Dr Alan Shaw

1.2.3 What is the capacity for GMP pilot lot production by private
and public vaccine manufacturers in developing countries?

12:30-12:35 Hong Kong Institute of Dr Philip Ngai
Biotechnology Ltd

12:35-12:45 Discussion

12:45-12:50 Summary and conclusions Prof Duc Trach

12:50-14:00 Lunch
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Thursday, 4 November 1999 (continued)

1.2.4 How can we improve access to pilot lot formulations, including
strategies for funding?

14:00-14:10 Public/private partnerships to provide Prof Mike Levine
“first class” pilot lot formulations

14:10-14:25 Innovative approaches Mr Jacques Martin
14:25-14:40 Dr Stanley Plotkin
14:40-14:50 Can philanthropy finance production Dr Regina Rabinovich

of pilot lots of selected vaccines?

14:50-15:05 Discussion

15:05-15:10 Summary and conclusions Prof Jeffrey Almond

2. Gaps in clinical trials

2.1 Are there ways to simplify and economize the performance
of GCP clinical trials for the target vaccines?

15:10-15:25 Perspective of a clinical vaccinologist Dr Rosanna Lagos
15:25-15:40 Perspective of regulatory agencies Dr Kathryn Zoon

15:40-15:55 Discussion

15:55-16:00 Summary and conclusions Dr Francis André

16:00-16:15 Coffee break

2.2 What is the global infrastructure for performing clinical
trials of the target vaccines?

Commentaries from illustrative sites and facilities:
16:15-16:20 NIH VTEUs, USA Dr Carol Heilman
16:20-16:25 Dep’t of Defense, USA Dr Stephen Hoffman
16:25-16:30 Europe Dr Joachim Hombach
16:30-16:35 Vaccine Trial Centre, Prof Natth

 Mahidol University Bhamarapravati
16:35-16:40 IVI Dr John Clemens

16:40-16:55 Discussion

16:55-17:00 Summary and conclusions Prof Ramesh Kumar

3. Gap in new generic technologies

3.1 Characteristics of future vaccines that can simplify and
economize immunization and increase compliance:

Ability:
3.1.1 to be given in combination with other vaccines;
3.1.2 to be administered by non-parenteral (mucosal or

transcutaneous) routes;
3.1.3 to immunize with only one or two doses;
3.1.4 to immunize very young infants (< 3 months of age);
3.1.5 to be thermostable.
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Thursday, 4 November 1999 (continued)

17:00-17:10 Dr Teresa Aguado
17:10-17:15 Dr John Lloyd

17:15-17:30 Discussion

17:30-17:35 Summary and conclusions Jean-Francois Martin

Friday, 5 November 1999

Day 2 Co chairs: Professor Mike Levine and Dr Francis André
Rapporteur: Dr Carole Heilman

08:30-08.45 The GAVI “pull”.  Efforts to create Dr Steve Landry
incentives for investments

08:45-09:00 in R & D for target vaccines by Dr Francis André
creating guaranteed markets
and other mechanisms

09:00-09:15 Discussion

09.15-09:35 Intellectual property issues and Ms Elizabeth Fuller
rational vaccine development

09.35-09:40 Comments on intellectual Dr Roy Widdus
property issues

09:40-10:00 Discussion led by Dr Luis Barreto

10:00-10:15 Coffee break

What mechanisms can provide a global overview and coordination of research
and development efforts on the target vaccines and immunization strategies?

10:15-10:25 How do investigators in developing Dr Steven Obaro
countries communicate their views
on what should be the global
research prioities?

10:25-10:50 Discussion

Summary and conclusions Prof Helena Mäkela

Final recommendations and overall summary of the meeting

10:50-11:20 Finalization of recommendations
11:20-11:50 Overall summary of meeting and Sir Gustav Nossal

commentary
11:50-12:00 Final comments for GAVI Prof Mike Levine and

Dr Tore Godal

12:00 Adjourn
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