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In 1995, the WHO Global Programme for Vaccines and Immunization established a Vaccine Trial Registry.
As of September 1996, this registry included 50 WHO-supported vaccine trials, of which 25 (50%6) were
completed studies. The vaccines most frequently tested have been against measles (9 trials), poliovirus
(8 trials), cholera (8 trials), enterotoxigenic Escherichia coli (4 trials), and pneumococcus (4 trials). Nearly
80% of these trials have been conducted in developing countries, with the largest number being in Africa.
Among the 25 completed trials, outcomes measured were immune response (24 trials), adverse reactions
(13 trials), morbidity (4 trials), and mortality (1 trial). WHO's contributions to these studies include direct
funding, assistance with study design, site visits, data analysis, vaccine procurement, and vaccine potency
testing.

Introduction
The WHO Global Programme for Vaccines and Im-
munization (GPV) was established in 1994. To
strengthen its research capabilities a GPV Vaccine
Research and Development Unit was set up by
merging two existing vaccine research groups: the
WHO/UNDP Programme for Vaccine Develop-
ment, responsible for funding US$ 3-5 million in
vaccine research annually over the period 1984-93
(1); and the research component of the WHO Ex-
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panded Programme on Immunization (EPI), which
funded about US$ 1 million in vaccine research an-
nually over the period 1988-93 (2).

Following the establishment of the GPV Vac-
cine Research and Development Unit, a panel of
outside experts advised that it initiate a registry
of vaccine trials to improve internal management of
WHO-supported studies; to predict resource needs
for future studies; to identify sites in developing
countries with previous experience in conducting
vaccine trials; and to compare vaccine trial method-
ologies. There is good precedent for such registries
of clinical trials, which permit a more efficient over-
view of clinical research. Most registries have been
established to facilitate research, especially by en-
couraging development of collaborative studies and
multicentre studies, use of standardized study pro-
tocols, and improvements in study methodology.
A global review identified 24 registries of clinical
trials that were active in 1990 (3); about half of these
registries were devoted to studies of treatments for
cancer or acquired immunodeficiency syndrome
(AIDS), but none was focused on vaccine trials.

Since 1990, general interest in clinical trials has
increased and several vaccine trial registries have been
set up. For example, in 1994, the European Commu-
nity established a registry of European vaccine trials
(4); and the Cochrane Collaboration has fostered a
series of clinical trial databases and reviews (5, 6).
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One review associated with the Cochrane Collabora-
tion examined the number and quality of vaccine
trials published in the journal Vaccine (7).

This update describes the WHO/GPV Vaccine
Trial Registry, which was established in 1995 (8).
Discussed are the spectrum of vaccines and diseases
addressed by the trials in the registry; the geo-
graphical distribution of the study sites; design
characteristics of completed trials; and the types of
contributions WHO has made to these studies.

Methods
The WHO/GPV Vaccine Trial Registry has enrolled
trials from three main sources: those conducted and/
or sponsored by WHO/EPI from the time of its es-
tablishment in 1974 until 1993; those conducted and/
or sponsored by the WHO Programme for Vaccine
Development from 1984 until 1993; and those con-
ducted and/or sponsored by WHO/GPV since 1994.
In addition, the Division of Child Health and Devel-
opment has enrolled selected vaccine trials that will
ultimately provide data relevant for immunization
programme managers. To date, the WHO/GPV reg-
istry does not include vaccine trials sponsored by the
WHO Special Programme for Research and Train-
ing in Tropical Disease or by the Joint United Na-
tions Programme on HIV/AIDS (UNAIDS).

The registry covers only studies of human sub-
jects, including the following: vaccine trials com-
pleted; trials in-progress; trials that are expected to
start within the next 12 months; and trials that have
been discontinued. The information collected for
each vaccine trial includes the following: the princi-
pal investigator; the country where the trial was con-
ducted; type of vaccine studied (including name of
manufacturer, vaccine formulation, and route of ad-
ministration); age at enrolment; number of subjects
enrolled; number of subjects completing the trial;
type of study; method of subject allocation; type of
comparison group; masking; duration of follow-up;
outcome(s) measured; institutions collaborating in
the study; contributions by WHO; and details of
publications resulting from the study.

Data for the registry were abstracted from
WHO records, including study proposals, annual re-
ports, and reports of site visits. In addition, the WHO
project officer for each study was interviewed. If
questions remained, clarification was sought from
the principal investigator. Information for each trial
was entered on a standard form and a database es-
tablished. The registry data were analysed using Epi
Info software (9).

The start date for each study was taken as the
day the first patient was enrolled. Countries were

classified according to the U.N. scheme, which con-
siders economies as industrialized, in-transition (in-
cluding most of former Soviet Union), or developing
(10). We used names of vaccine producers, as indi-
cated to WHO (11); in some instances, these names
reflect that a pharmaceutical company whose vac-
cine was studied merged subsequently with another
company.

Classification of vaccine trials was based on
a standard scheme proposed by Begg & Miller,
with some modifications (12). Pre-licensing vaccine
evaluations were classified as phase I (safety in
adult volunteers), phase I-A (immunogenicity and
reactogenicity in the target population), phase TI-B
(efficacy determined by volunteer challenge), and
phase III (protective efficacy). Post-licensing vaccine
evaluations were classified as phase IV. Masking was
indicated as double-blind (both study subject and
investigator not aware which vaccine was adminis-
tered), single-blind (study subject blind), or open (no
blinding) (13). Outcome measures were categorized
as immune response, adverse reactions, morbidity,
and mortality.

Results
Up to September 1996, a total of 50 trials had been
included in the WHO/GPV Vaccine Trial Registry.
As of that date, 25 (50%) of the vaccine trials had
been completed, 16 (32%) were in-progress, and 7
(14%) were planned to start within the 12 months
(Table 1). Two (4%) trials - one phase III cholera
vaccine trial and one phase I poliovirus vaccine trial
- were discontinued for methodological reasons,
but all 50 trials are considered here.

One trial started in 1982. A total of 21 trials
were initiated between 1987 and 1993, with an aver-
age of three new trials each year (Fig. 1). Only one
trial was begun in 1994, the year that GPV was set
up. A total of 11 new trials were started in 1995, 13 in
1996, and three are scheduled to begin in 1997.

Vaccines tested

Overall, the vaccines most frequently tested have
been against measles (9 trials), poliovirus (8 trials),
and cholera (8 trials) (Table 1). The diseases that
were targeted before and after 1994 were different
(Fig. 2). Before 1994, most trials attempted to im-
prove routine childhood vaccines, the most fre-
quently tested being vaccines against measles (8
trials) and poliomyelitis (7 trials). Since 1994, greater
focus has been placed on evaluation of new vaccines,
with the most frequently tested being against the
cholera (6 trials), pneumococcal infections (4 trials),
enterotoxigenic Escherichia coli (ETEC) (4 trials),
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Table 1: Status of trials in the WHO/GPV Vaccine Trial Registry, as of September 1996

Vaccine No. of trials No. of trials No. of trials No. of trials
against: completed in progress due to start discontinued Total

Cholera 2 3 2 1 8
Dengue - 1 - - 1
ETECA 4 - - - 4
Hepatitis B 1 - - - 1
Hibb 1 1 1 - 3
Measles 7 2 - - 9
Meningococcus 1 3 - - 4
Pneumococcus - 2 2 - 4
Poliovirusc 7 - - 1 8
Rotavirus 1 1 - - 2
Tetanus - 1 1 - 2
Tuberculosis 1 - - - 1
Typhoid - 2 1 - 3

Total 25 16 7 2 50

a Enterotoxigenic Escherichia coli.
b Haemophilus influenzae type b.
c Includes one trial started in 1982.

Fig. 1. Number of vaccine trials in the WHOIGPV Vac-

cine Trial Registry, by year started or planned to start,
based on reports received by September 1996.
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meningococcal infections (3 trials), and typhoid (3
trials) (Fig. 2).

Altogether, 30 candidate vaccines have been
tested in the trials included in the registry (Table 2).
Of these vaccine candidates, 13 (43%) were devel-
oped for delivery by alternative routes, such as oral
or aerosol administration. The 19 producers of the
vaccine candidates tested in trials included in the
registry were located in 15 countries (Table 3), with
four (27%) of these producers being in develop-
ing countries (Croatia, Cuba, Thailand, and Viet
Nam).

Study sites

Of the 28 countries that participated in one or more
trials, 22 (79%) were developing countries, one (4%)

Fig. 2. Number of vaccine trials, by topic and start
period, in the WHO/GPV Vaccine Trial Registry, 1987-
93 and 1994-97. aIncludes one trial that started in 1982,
bHepatitis B (1 trial); Haemophilus influenzae type b (1);
meningococcus (1); rotavirus (1); tuberculosis (1),
cEnterotoxigenic Escherichia coli, dH. influenzae type b
(2 trials); tetanus (2); dengue (1); measles (1); poliovirus
(1); rotavirus (1).
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was in Eastern Europe, and five (18%) were indus-
trialized countries (Fig. 3). A total of 18 vaccine trials
were conducted in the WHO African Region, 12
in the Region of the Americas, 8 in the Eastern
Mediterranean Region, 6 in the South-East Asia
Region, 4 in the European Region, and 2 in the
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Table 2: Characteristics of vaccines used or planned for use in vaccine trials included in the WHO/GPV Vaccine
Trial Registry, as of September 1996

Target agent/vaccine Routea Antigen(s), strain(s)

Clostridium tetani
Tetanus toxoid adsorbed on calcium phosphate
Tetanus toxoid recombined with live Salmonella vector
Tetanus toxoid recombined with live Salmonella vector
Tetanus toxoid recombined with live Salmonella vector

Dengue virus
Live, attenuated

Enterotoxigenic Escherichia cofi (ETEC)
Killed

Haemophilus influenzae type b (Hib)
Hib-PRP conjugated with tetanus toxoid

Hepatitis B virus
Recombinant, yeast-derived

Measles virus
Live, attenuated
Live, attenuated
Live, attenuated
Live, attenuated

Mycobacterium tuberculosis
Live, attenuated

Neisseria meningitidis, groups A + C
Conjugated
Conjugated

Neisseria meningitidis, group B
Outer membrane vesicle protein
Outer membrane vesicle protein

Poliovirus
Live, attenuated
Killed

Rotavirus
Live, attenuated, rhesus-human reassortant

Salmonella typhi
Live, attenuated, lyophilized
Purified polysaccharide

Streptococcus pneumoniae
Polysaccharide conjugated with diphtheria CRM197 protein

Polysaccharide conjugated with meningococcal outer
membrane protein

Polysaccharide conjugated with tetanus toxoid

Polysaccharide conjugated with diphtheria toxoid

Vibrio cholerae
Killed

Live, attenuated, lyophilized
Live, attenuated, lyophilized
Killed

IM
Oral
Oral
Oral

IM

Oral

IM

IM

IM
IM, SC, Aerosol
IM
IM, SC, Aerosol

ID

IM
IM

IM
IM

Oral
IM

Oral

Oral
IM

IM

IM

IM

IM

Oral

Oral
Oral
Oral

CVD908(pTETnir15) strain
htrA(pTETnirl5) strain
htrA(PTET1pp) strain

Tetravalent

Recombinant cholera toxin beta
subunit + formalinized strains
expressing CFA/I, CS1, CS2 + CS3,
CS4 + CS6, CS5 + CS6

Hib polyribosylribitol phosphate (PRP)

Purified surface antigen

AIK-C strain
Edmonston-Zagreb strain
Leningrad-16 strain
Schwarz strain

Bacille Calmette-Gu6rin (BCG)

A and C antigens
A, C, Y, and W135 antigens

B:4:P1.15 + C(CP)
B:15:P1.7, 16

Trivalent (types 1, 2, and 3)
Trivalent (types 1, 2, and 3)

Tetravalent (RRV-simian, Gl, G2, G4)

CVD908-htrA strain
Vi polysaccharide antigen

Heptavalent
(4, 6B, 9V, 14, 18C, 19F, 23F)

Heptavalent
(4, 6B, 9V, 14, 18C, 19F, 23F)

Octavalent
(3, 4, 6B, 9V, 14, 18C, 19F, 23F)

Octavalent
(3, 4, 6B, 9V, 14, 18C, 19F, 23F)

Recombinant cholera toxin beta
subunit, 01 whole cell strains

01 strain, CVD mutant
0139 strain, CVD mutant
01 whole cell strains + 0139 strain

a IM = intramuscular; SC = subcutaneous; ID = intradermal.

Western Pacific Region. Vaccine trials were con-
ducted most frequently in the USA (6 trials), the
Gambia (4 trials), and Oman (4 trials).

Two trials were multi-country collaborative
studies (14, 15); all others were or are being carried
out in only one country, although several have more
than one study site in the same country.

Design features of completed trials

Altogether, 25 clinical trials have been completed
(Table 4), 12 of which were pre-licensing (two were
phase I studies; five were phase II studies; and five
were phase III studies). A total of 13 completed trials
were conducted on licensed vaccines.
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Table 3: Producers of vaccine candidates tested or
soon to be tested in trials included in the WHO/GPV
Vaccine Trial Registry, as of September 1996

Biocine, Siena, Italy
Carlos J. Finlay Institute, Havana, Cuba
Center for Vaccine Development, University of Maryland,

Baltimore, MD, USA
Centre for Vaccine Development, Mahidol University, Bangkok,
Thailand

Connaught Laboratories, Swiftwater, PA, USA
Evans Medical, Liverpool, England
Institute of Immunology, Zagreb, Croatia
Institute of Poliomyelitis and Viral Encephalitis, Moscow, Russian

Federation
National Institute of Hygiene and Epidemiology, Hanoi, Viet Nam
Kitasato Institute, Tokyo, Japan
Lederle-Praxis, Pearl River, NY, USA
Medeva, Leatherhead, England
Merck Research Laboratories, Whitehouse Station, NJ, USA
Pasteur/Merieux Serums & Vaccins, Lyon, France
Rijksinstituut voor Volksgezondheid en Milieuhygiene, Bilthoven,
Netherlands

SBL Vaccin AB, Stockholm, Sweden
SmithKline Beecham, Biologicals, Rixensart, Belgium
Statens Institutt for Folkehelse, Oslo, Norway
Swiss Serum and Vaccine Institute, Berne, Switzerland

Subject allocation was random in 15 trials and
sequential in 2 trials; in one trial, allocation was by
community, but the results were analysed by indi-
vidual study subject.

Individuals who received different vaccines in
different study arms were compared in 10 studies:
6 were open studies and 4 were double- or single-
blind studies. In seven trials, the individuals in the
comparison group received a placebo. Three trials
compared response to vaccination in groups with
different serostatus to human immunodeficiency vi-
rus (HIV). One trial compared groups of individuals
given the same vaccine in different schedules, while
another trial used historical controls as the compari-
son group.

The number of study subjects enrolled ranged
from 27 to 42 848, with a median of 1022. Subjects
younger than 12 months of age were enrolled in 17
(68%) of the 25 completed trials as follows: neonates
(4 trials), 2-3 months (4 trials), and 5-9 months (9
trials). Three trials enrolled older children, four en-
rolled adults, and one enrolled individuals aged 1-64
years.

Fig. 3. Map showing countries where trials in the WHO/GPV Vaccine Trial Registry were conducted, based on
reports received by September 1996.

The designations employed and the presentation of material on this map do not imply the expression of any opinion whatsoever on the part of the World
Health Organization concerning the legal status of any country, territory. city or area or of its authorities, or concerning the delimitation of its frontiers or

boundaries. Dotted lines represent approximate border lines for which there may not yet be full agreemfent.
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Outcomes measured were immune response (24
trials), adverse reactions (13 trials), morbidity (4
trials), and mortality (1 trial). Most trials followed
study subjects for less than 1 year. The only study
that examined both mortality and morbidity had a
follow-up period of 8 years; three studies that exam-
ined morbidity alone had follow-up periods of 2-3
years.

Up to September 1996, the 25 completed trials
resulted in 56 publications, with further publications
being prepared for at least 10 of the trials. All the
trials included several collaborating institutions, (av-
erage, 3.7 per trial). All trials in developing countries
were conducted in collaboration with one or more
institutions in industrialized countries.

WHO contribution

WHO has contributed to the 50 studies in the regis-
try by directly funding 39 trials (78%); assisting with
study design in 35 trials (70%), analysing data in
22 trials (44%), visiting sites in 21 trials (42%), pro-
curing vaccine in 17 trials (34%), and testing vaccine
potency in 8 trials (16%).

Discussion
The WHO/GPV Vaccine Trial Registry documents a
marked increase in the number of trials since the
reorganization of the programme. In 1987-93, before
the reorganization, an average of three new vaccine
trials were initiated each year; in 1995-96 the annual
average (12 trials per year) was fourfold higher. The
expanded capacity of the programme to manage
clinical trials coincides with the appearance of an
increasing number of vaccine candidates. The de-
mand for vaccine trials, especially those in develop-
ing countries, is expected to increase, and it is
projected that up to 10 new vaccines will be ready for
inclusion in routine immunization schedules over the
coming 10 years (16).

Almost 80% of the trials in the registry were
conducted in developing countries, with 18 being
in the WHO African Region. This contrasts with
reports that vaccine trials are being carried out in
industrialized countries for diseases whose major
burden falls in developing countries (7). The registry
includes only trials supported byWHO programmes,
which are committed to addressing global needs
through preventing those infectious diseases that
have the highest morbidity and mortality.

Most vaccines require field tests in a variety of
geographic settings. For some organisms (including
Haemophilus influenzae, rotavirus, Salmonella typhi
and Streptococcus pneumoniae) the proportion of

disease they cause or their serotype spectrum may
vary according to geographical location (17-19).
Even for an infectious agent such as poliovirus,
whose nature does not appear to change, vaccine
response may differ in developing countries and in-
dustrialized countries (20).

The majority of completed trials in the registry
were conducted on licensed vaccines already used
routinely in national immunization programmes
(BCG, hepatitis B, measles, and poliovirus vaccines).
Such trials were conducted to improve the formu-
lation of the vaccines, simplify their operational
delivery, or explore the response to vaccination in
high-risk groups, such as HIV-infected individuals.
Post-licensing trials have been important in refining
WHO recommendations. For example, when EPI
was set up by WHO in the mid-1970s, the vaccine
schedules employed in industrialized countries were
recommended for all countries. Subsequently, the
results of post-licensing vaccine studies in develop-
ing countries led to modifications in the schedules
recommended by WHO for such countries, with de-
livery of vaccines at earlier ages and with shorter
intervals between doses (21, 22).

Post-licensing studies of vaccine effectiveness,
which may include cost-effectiveness assessment,
will be important for those new vaccines that are
expected to be introduced for routine immunization
(23,24). A good example is provided by the WHO-
sponsored study of the feasibility of changing the
measles immunization schedule in Kinshasa, Zaire
(25). This study examined various parameters, in-
cluding serological response, logistic feasibility, pub-
lic acceptance, coverage achieved, and changes in
the incidence of reported disease.

Clinical trials remain costly, not only in terms
of the funds invested, but also in staff training, field
management, and data analysis. It has generally
been expected that institutions which develop skills
in conducting clinical trials will continue in this spe-
cialized area of epidemiological research. The regis-
try documents six institutions that have conducted
several consecutive WHO-sponsored vaccine trials:
Medical Research Council Laboratories, Fajara,
Gambia; Centre for Research on Meningitis and
Schistosomiasis, Niamey, Niger; Ministry of Health,
Muscat, Oman; Vaccine Trial Centre, Mahidol
University, Bangkok, Thailand; Center for Vaccine
Development, Baltimore, MD, USA; and National
Institute of Health and Epidemiology, Hanoi, Viet
Nam. Documented also are three examples where
several vaccine trials were conducted using the
same study cohort. 1) In Rwanda, two vaccine
immunogenicity and safety studies (of BCG and
measles vaccines) were included in a cohort study of
infants born to HIV-positive mothers (26, 27). 2) In
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Cote d'Ivoire, randomized trials of different measles
vaccines and different poliovirus vaccines were com-
bined, taking advantage of the relevance of adminis-
tering both these vaccines at the same visit (28, 29).
3) In Oman, infants participating in a randomized
trial of different poliovirus vaccines were also en-
rolled in trials to examine their serological response
to hepatitis B vaccine and measles vaccine.

The registry includes only studies in which
WHO is directly involved and has served as an inter-
nal management tool. Data from the registry show
that the reorganized programme moved rapidly to
support a large number of vaccine trials. This was
in part due to the establishment of a GPV Steering
Committee on Epidemiology and Field Research
and the inclusion of epidemiology experts in
other research steering committees that advise the
programme.

The type of contribution given by WHO to vac-
cine trials varies. Although financial support usually
covers only a small portion of study expenses,
WHO's endorsement for a study frequently allows
the investigators to raise funds from other sources.
To qualify for WHO funding, investigators must pro-
vide rigorous evidence of national and local ethical
clearances and the study must be approved by the
WHO Secretariat Committee on Research Involving
Human Subjects. WHO provides assistance in study
design, site reviews, and data analysis. A special area
of WHO expertise lies in negotiating inter-country
collaborations, including developing country-
industrialized country partnerships, as well as multi-
country collaborative trials. It is expected that the
availability of the WHO/GPV Vaccine Trial Regis-
try Directory (8) will facilitate future international
collaborations in vaccine trials.
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Resume
Registre des essais vaccinaux du
programme mondial des vaccins et
vaccinations de l'OMS
Le programme mondial des vaccins et vaccinations
de l'OMS (GPV) a cr66 un registre des essais
vaccinaux en 1995. Les essais consignes dans

ce registre proviennent en gros de trois sources:
essais conduits et/ou parrain6s par le programme
6largi de vaccination de l'OMS de 1974 a 1993;
essais conduits et/ou parrain6s par le programme
OMS pour la mise au point de vaccins de 1984 a
1993; et essais conduits et/ou parrain6s par l'OMS/
GPV depuis 1994. La Division de la Sant6 et du
D6veloppement de l'Enfant y a 6galement consign6
certains essais vaccinaux qui devraient fournir
des donn6es utiles aux administrateurs des pro-
grammes de vaccination.

En septembre 1996, ce registre contenait 50
essais vaccinaux effectu6s avec le soutien de
l'OMS, dont 25 (50%) sont des 6tudes completes.
Les vaccins les plus fr6quemment test6s ont ete
les vaccins contre la rougeole (9 essais), les polio-
virus (8 essais), le chol6ra (8 essais), Escherichia
colienterotoxinogene (4 essais) et le pneumocoque
(4 essais).

Au total, 30 vaccins candidats ont fait l'objet
des essais inscrits au registre. Treize d'entre eux
(43%) ont 6t6 mis au point pour 6tre administres
selon de nouvelles voies, par exemple par voie
buccale ou sous forme d'a6rosol. Les 19 produc-
teurs des vaccins candidats test6s 6taient dans
16 pays, dont 4 (21%) dans des pays en d6velop-
pement (Croatie, Cuba, Thailande et Viet Nam).

Sur les 28 pays ayant particip6 a un ou
plusieurs essais, figurent 22 pays en d6veloppe-
ment, un pays d'Europe de l'Est et 5 pays indus-
trialis6s. Au total, 18 essais ont ete conduits dans
la R6gion africaine, 12 dans la R6gion des Am6ri-
ques, 8 dans la R6gion de la M6diterran6e orien-
tale, 6 dans la Region de l'Asie du Sud-Est, 4 dans
la R6gion europeenne et 2 dans la R6gion du
Pacifique occidental.

L'OMS a fourni les contributions suivantes
pour les essais inscrits au registre: financement
direct de 39 essais (78%); assistance pour le plan
de l'6tude pour 35 essais (70%); analyse des
donn6es pour 22 essais (44%); visites sur place
pour 21 essais (42%); acquisition des vaccins pour
17 essais (34%); et epreuves d'activit6 pour 8
essais (16%). Bien que le soutien financier de
l'OMS ne couvre g6n6ralement qu'une petite partie
des frais, I'approbation d'une 6tude par l'OMS
permet souvent aux chercheurs de recueillir des
fonds d'autres sources. L'OMS s'occupe en par-
ticulier de negocier les travaux ex6cut6s en col-
laboration entre pays, dont des partenariats entre
pays en d6veloppement et pays industrialis6s, ainsi
que des essais collectifs avec plusieurs pays.
L'existence de ce registre devrait faciliter les futures
6tudes conduites en collaboration.

Le registre fournit des donn6es sur I'augmen-
tation r6cente de la capacite de gestion des essais
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cliniques de GPV, qui coincide avec l'accroisse-
ment du nombre des vaccins candidats. La de-
mande d'essais vaccinaux, en particulier dans les
pays en d6veloppement, devrait croltre, et jusqu'a
10 nouveaux vaccins devraient etre mis au point
pour etre inclus dans les calendriers de vaccination
de routine au cours des 10 annees a venir.

References
1. WHO/UNDP Programme for Vaccine Development.

Report of the tenth session of the Scientific Advisory
Group of Experts (SAGE). Geneva, World Health Or-
ganization, unpublished document MIM.PVD/93.8,
1993 (available upon request from Global Programme
on Vaccines and Immunization, World Health Organi-
zation, 1211 Geneva 27, Switzerland).

2. Robertson SE. Research and development within
the Expanded Programme on Immunization: the
first five years. Geneva, World Health Organization,
unpublished document WHO/EPI/GEN/93.10, 1993
(available upon request from Global Programme for
Vaccines and Immunization, World Health Organiza-
tion, 1211 Geneva 27, Switzerland).

3. Easterbrook PJ. Directory of registries of clinical tri-
als. Statistics in medicine, 1992, 11: 345-423.

4. Moxon ER et al. A common European network for
clinical trials. In: Bjovatn B, ed. European Commission
COST/STD Initiative on European Vaccine Research:
reports of the Expert Panels. Vaccine, 1996, 14: 624-
643.

5. Fahey T et al. The type and quality of randomized
controlled trials (RCTs) published in UK public health
journals. Joumal of public health medicine, 1995, 17:
469-474.

6. Milne R, Thorogood M. Hand searching the Joumal
of epidemiology and community health as part of the
Cochrane Collaboration. Joumal of epidemiology and
community health, 1996, 50: 178-181.

7. Jefferson T, Jefferson V. The quest for trials on the
efficacy of human vaccines: result of the handsearch
of Vaccine. Vaccine, 1996, 14: 461-464.

8. WHO/GPV Vaccine Trial Registry Directory. Geneva,
World Health Organization, unpublished document
WHONRD/GEN/96.01, 1996 (available upon request
from Global Programme for Vaccines and Immuniza-
tion, World Health Organization, 1211 Geneva 27,
Switzerland).

9. Dean AG et al. Epi Info, version 6: a word processing,
database, and statistics program for epidemiology on
microcomputers. Centers for Disease Control and
Prevention, Atlanta, GA, USA, 1994.

10. The sex and age distribution of the world populations:
the 1994 revision. United Nations, New York, 1994.

11. International list of availability of vaccines and sera.
Geneva, World Health Organization, unpublished
document WHONSQ/95.02/suppl.1, 1996 (available
upon request from Global Programme for Vaccines
and Immunization, World Health Organization, 1211
Geneva, 27, Switzerland).

12. Begg N, Miller E. Role of epidemiology in vaccine
policy. Vaccine, 1990, 8: 180-189.

13. Hayes RB et al. More informative abstracts revisited.
Annals of intemal medicine, 1990, 113: 69-76.

14. WHO Collaborative Study Group on Oral Polio-
virus Vaccine. Factors affecting the immunogenicity
of oral poliovirus vaccine: a prospective evaluation in
Brazil and the Gambia. Journal of infectious diseases,
1995, 171:1097-1106.

15. WHO Collaborative Study Group on Oral and Inac-
tivated Poliovirus Vaccines. Combined immuniza-
tion of infants with oral and inactivated poliovirus
vaccines: results of a randomized trial in the Gambia,
Oman, and Thailand. Bulletin of the World Health
Organization, 1996, 74: 253-268.

16. Lambert PH. Research priorities for vaccines to be
used at a global level. Behring Institute Mitteilungen,
1994, 95: 1-6.

17. Wright PF. Approaches to prevent acute bacterial
meningitis in developing countries. Bulletin of the
World Health Organization, 1989, 67: 479-486.

18. Glass RI, Gentsch JR, Ivanoff B. New lessons for
rotavirus vaccines. Science, 1996, 272: 46-47.

19. Ivanoff B, Levine MM, Lambert PH. Vaccination
against typhoid fever: present status. Bulletin of the
World Health Organization, 1994, 72: 957-971.

20. Patriarca PA, Wright PF, John TJ. Factors affecting
the immunogenicity of oral poliovirus vaccine in devel-
oping countries: review. Reviews of infectious dis-
eases, 1991, 13: 926-939.

21. Immunization policy. Geneva, World Health Organiza-
tion, unpublished document WHO/EPI/GEN/95.03
rev. 1, 1996 (available upon request from Global Pro-
gramme for Vaccines and Immunization, World Health
Organization, 1211 Geneva 27, Switzerland).

22. Halsey N, Galazka A. The efficacy of DPT and oral
poliomyelitis immunization schedules initiated from
birth to 12 weeks of age. Bulletin of the World Health
Organization, 1985, 63: 1151-1169.

23. Hall AJ, Aaby P. Tropical trials and tribulations. Inter-
national journal of epidemiology, 1990, 19: 777-781.

24. Clemens J et al. Evaluating new vaccines for devel-
oping countries: efficacy or effectiveness? Joumal of
the American Medical Association, 1996, 275: 390-
397.

25. Cutts FT et al. Measles control in Kinshasa, Zaire
improved with high coverage and use of medium
titre Edmonston-Zagreb vaccine at age 6 months.
Intemational joumal of epidemiology, 1994, 23: 624-
631.

26. BCG immunization and paediatric HIV infection.
Weekly epidemiological record, 1992, 67(18): 129-
132.

27. Lepage P et al. Safety and immunogenicity of high-
dose Edmonston-Zagreb measles vaccine in children
with HIV-1 infection: a cohort study in Kigali, Rwanda.
American journal of diseases of children, 1992, 146:
550-555.

28. Moriniere B et al. Serologic responses to two
Edmonston-Zagreb measles vaccines in 6-month-old
infants, and to Schwarz measles vaccine in 9-month-
old infants. In: Program and Abstracts of the 32nd

304 WHO Bulletin OMS. Vol 75 1997



The WHO Vaccine Trial Registry

Interscience Conference on Antimicrobial Agents and
Chemotherapy, Anaheim, CA, USA, 11-14 October
1992. Washington, DC, American Society for Microbi-
ology, 1992: 180 (Abstract No. 416).

29. Moriniere BJ et al. Immunogenicity of a supplemen-
tal dose of oral versus inactivated poliovirus vaccine.
Lancet, 1993, 341: 1545-1550.

30. Concha A et al. Safety and immunogenicity of
oral killed whole cell recombinant B subunit cholera
vaccine in Barranquilla, Colombia. Bulletin of the
Pan American Health Organization, 1995, 29: 312-
321.

31. Ahren C et al. Intestinal antibody response after oral
immunization with a prototype cholera B subunit-
colonization factor antigen enterotoxigenic Esch-
erichia coli vaccine. Vaccine, 1993, 11: 929-934.

32. Mulholland K et al. Randomised trial of Haemophilus
influenzae type b-tetanus protein conjugate vaccine
for prevention of pneumonia and meningitis in
Gambian infants. Lancet, 1997, 349: 1191-1197.

33. Aaby P et al. Sex-specific differences in mortality
after high-titre measles immunization in rural Senegal.
Bulletin of the World Health Organization, 1994, 72:
761-770.

34. Auwaerter PG et al. Changes within T cell receptor
V-beta subsets in infants following measles vaccina-

tion. Clinical immunology and immunopathology,
1996, 79: 163-170.

35. Bolotovski VM et al. Immunization of 6 and 9
month old infants with AIK-C, Edmonston-Zagreb,
Leningrad-16 and Schwarz strains of measles vac-
cine. International journal of epidemiology, 1994, 23:
1069-1077.

36. Perkins BA et al. Immunogenicity of two outer mem-
brane protein-based serogroup B meningococcal
vaccines among young adults in Iceland. In: Pro-
ceedings of the Ninth Intemational Pathogenic
Neisseria Conference, Winchester, England, 26-30
September 1994.

37. Mas Lago P et al. Lessons from Cuba: mass cam-
paign administration of trivalent oral poliovirus vaccine
and seroprevalence of poliovirus neutralizing anti-
bodies. Bulletin of the World Health Organization,
1994, 72: 221-225.

38. Kok PW et al. Serological and virological assessment
of oral and inactivated poliovirus vaccines in a rural
population in Kenya. Bulletin of the World Health Or-
ganization, 1992, 70: 93-103.

39. Cohen-Abbo A et al. Seroresponse to trivalent oral
poliovirus vaccine as a function of dosage interval.
Pediatric infectious disease joumal, 1995, 14: 100-
106.

WHO Bulletin OMS. Vol 75 1997 305


